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Math learning experience 

Louisiana Teacher Leader Summit 

Participants will… 
 
•  Explore the Louisiana Student Standards through vertical 

alignment and video of classroom practice. 
•  Compare traditional methods of teaching similarity and 

congruence defined by transformations. 
•  Consider the implications that teaching similarity and 

congruence through transformations has on teaching and 
learning. 
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The Charles A. Dana Center 
What do we do? 
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•  Advance effective math and science education for all 
students, from kindergarten to college 

 

•   Provide innovative resources that promote student 
engagement, motivation, and persistence in support of 
academic achievement 

 

•   Work alongside teachers, administrators, and policymakers 
at the local, state, and national levels to support education 
systems that put students on a path to success 
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Louisiana Teacher Leader Summit 
Shall we play a game? 
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Louisiana Teacher Leader Summit Vertical trajectory 
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Big Idea: Similarity and Congruence through Transformations 

Number Standard Major Focus in Grade Level 

G-SRT.A.1 

A.  Understand similarity in terms of similarity transformations 
1.  Verify experimentally the properties of dilations given by a 
center and a scale factor; 
2.     Given two figures, use the definition of similarity in terms of similarity transformations to 
decide if they are similar; explain using similarity transformations the meaning of similarity for 
triangles as the equality of all corresponding pairs of angles and the proportionality of all 
corresponding pairs of sides.  

Analyze transformations that include dilations, 
understanding similarity in terms of rigid motions and 
dilations.  Prove theorems using properties of rigid 
motions and dilations.   

8.G.A.1 
A. Understand congruence and similarity using physical models, transparencies or geometry 
software. 
1.  Verify experimentally the properties of 
rotations, reflections, and translations;  
a.  Lines are taken to lines, and line segments to line segments of the same length 
b.  Angles are taken to angles of the same measure. 
c.  Parallel lines are taken to parallel lines. 
2.  Understand that a 2-dimensional figure is 
congruent to another if the second can be obtained from the first by a sequence of rotations, 
reflections and translations; given two congruent figures, describe a sequence that exhibits the 
congruence between them. 
4.  Understand that a 2-dimensional figure is similar to another 
if the second can be obtained from the first by a sequence of rotations, reflections, translations, and 
dilations; given two similar 2-dimensional figures, describe a sequence that exhibits the similarity 
between them. 

Students work with transformations – mappings of the 
plane to itself – understanding rigid motions and their 
properties from hands on experience, then use 
congruence in terms of rigid motions. 

8.G.A.2 

8.G.A.4 

7.G.A.1 
A.  Draw, construct and describe geometrical figures and 
describe the relationships between them.   
1.  Solve problems involving scale drawings of geometric 
figures, such as computing actual lengths and areas from scale drawing and reproducing a scale 
drawing at a different scale. 
1.  Draw (freehand with ruler and protractor and with 
technology) geometric shapes with given conditions Focus on  constructing triangles from 3 
measures of angles or sides, noticing when the conditions determine a unique triangle, more than 1 
triangle or no triangle. 

Students gain informal notion of similarity as they work 
with scale drawings – they draw geometric shapes that 
obey given conditions. 

7.G.A.2 

6.G.A.1 
A.  Solve real-world and mathematical 
problems involving area, surface area, and volume 
1.  Find the area of right triangles, other triangles, special quadrilaterals and polygons by composing 
into rectangles or decomposing into triangles and other shapes; apply these techniques in the context 
of solving real-world and mathematical problems.   

Understanding of congruence as they dissect figures in 
order to calculate areas.  An important principle in this 
work is that if 2 figures match exactly when they are put 
on top of each then they have the same area. 
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Louisiana Teacher Leader Summit 

 

As a group, analyze the trajectory, considering the following 
questions: 

 
•  What changes occur from grade to grade? 
•  Where are concepts introduced, developed, and 

finalized? 
•  Does an idea or skill get more complex and, if so, how? 

 

Vertical trajectory 
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Do the math 

Louisiana Teacher Leader Summit 

Rectangle Width Length 
A 16 28 
B 30 36 
C 2 3.5 
D 8 12 
E 2.5 3 
F 40 60 
G 20 35 

The dimensions of 7 rectangles are given below. 
 
Find a set of similar rectangles. 
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Similarity: Traditional (static) approach 

Louisiana Teacher Leader Summit 

Focus on comparing NUMERICAL relationships between the 
corresponding sides of the similar figures. 
 

Pay attention to corresponding PARTS (measures of sides and angles) in 
similar figures. 
 

Looking at the RATIOS of lengths within a figure, noticing whether it does 
or does not remain constant. 

C 

G 
2            20 
3.5            35 

 

____    =  ____ 

x 10 

x 10 
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Do the math 

Louisiana Teacher Leader Summit 

How did you use 
transformational 
similarity? 

What tools did you 
choose to use? How did 
they help you to use 
transformations? 

Find all rectangles similar 
to rectangle a. 

Defend your solution. 

http://www.mathedleadership.org/ccss/itp/similarity.html 
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See the math 

Louisiana Teacher Leader Summit 
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Similarity: Transformations approach 

Louisiana Teacher Leader Summit 

Focus on geometric TRANSFORMATIONS that result in similar figures. 
 

Pay attention to GEOMETRIC relationships among similar figures (dilating, 
translating, rotating, reflecting). 
 

Find all possible figures in a similarity class enabled by visual representations of 
DILATING figures. 
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The big question, then, is… 
 

Why? 
13 

Louisiana Teacher Leader Summit 
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Louisiana Teacher Leader Summit 
Reflection: Why the change in focus? 
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•  Congruence postulates are pretty technical and far from 
self-evident to beginner.   

•  Traditionally, we teach the postulates and algorithms but 
explain with transformations already. 

“Congruence indicates same size and shape. 
Similarity indicates same shape, bigger or smaller.”
 

•  It is more intuitive for beginners. 

•  Geometric transformations tie in nicely with other concepts:  
functions, compositions of functions, inverse functions, 
symmetry, complex numbers and matrices. 
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Louisiana Teacher Leader Summit 
Reflecting on the session 
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What?   What are two important ideas that 
   you have learned today? 

So What?   What is important about what you 
           have learned? 

Now What?  What actions will you take as a 
           result of what you have learned? 

 
 
 

  
 


