
Grade 8 Unit 1 Congruence and Similarity (4 Weeks) 
Stage 1 – Desired Results 

Established Goals 
Unit Description 
In this unit, students will explore and describe the effects of translations, rotations, reflections and dilations of two-
dimensional figures using coordinates. Students will understand congruence or similarity of two-dimensional figures if 
the second can be obtained from the first by a sequence of geometric transformations. Using informal arguments about 
side and/or angle relationships, students will show that two triangles are congruent or similar. Students’ work with 
congruence and similarity will allow them to make connections among proportional relationships, lines and linear 
equations in the upcoming units. The Mathematical Practices should be evident throughout instruction and connected 
to the content addressed in this unit. Students should engage in mathematical tasks that provide an opportunity to 
connect content and practices.  
 
Common Core Learning Standards 
8.G.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. 

 
8.G.2 Understand that a two-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. 
 
8.G.3 Describe the effect of dilations, translations, rotations, and reflections on two-dimensional figures using 
coordinates. 
 
8.G.4 Understand that a two-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 two- dimensional figures, describe a 
sequence that exhibits the similarity between them. 
 
8.G.5 Use informal arguments to establish facts about the angle sum and exterior angle of triangles, about the angles 
created when parallel lines are cut by a transversal, and the angle-angle criterion for similarity of triangles. For example, 
arrange three copies of the same triangle so that the sum of the three angles appears to form a line, and give an 
argument in terms of transversals why this is so. 
 
Bridge Concepts 
Use facts about supplementary, complementary, vertical and adjacent angles in a given figure 
Draw and construct geometric shapes (freehand, ruler and compass, and technology)-8th Grade Lesson Impact 2.3 
 
Common Core Standards of Mathematical Practice 

1. Make sense of problems and persevere in solving them. 
2. Reason abstractly and quantitatively. 
3. Construct viable arguments and critique the reasoning of others. 
4. Model with mathematics. 
5. Use appropriate tools strategically. 
6. Attend to precision. 
7. Look for and make use of structure. 
8. Look for and express regularity in repeated reasoning. 

 
 
 
 



ESL Language Standards 
Standard 1 

1. Identify and use reading and listening strategies to make text comprehensible and meaningful. 
7. Present information clearly in a variety of oral and written forms for different audiences and purposes related 
to all academic content areas. 
12. Convey information and ideas through spoken and written language, using conventions and features of 
American English appropriate to audience and purpose. 
15. Apply self-monitoring and self-correcting strategies for accurate language production and oral and written 
presentation, using established criteria for effective presentation of information. 
16. Apply learning strategies to acquire information and make texts comprehensible and meaningful. 
9. Apply learning strategies to examine and interpret a variety of materials. 

Standard 4 
5. Explain actions, choices, and decisions in social and academic situations.  

Big Ideas 
1. Objects in space can be transformed in an infinite 
number of ways, and those transformations can be 
described and analyzed mathematically 
 
 
 
 
 
2. Objects in space can be oriented in an infinite number of 
ways, and an objects location in space can be described 
quantitatively 

Essential Questions 
1. How is congruence of lines, angles and plane figures 
maintained through translations, rotations and 
reflections? 
1. What changes and stays the same when we transform a 
figure into a similar figure?  
1.  What special angle relationships are formed when 
parallel lines are cut by a transversal? 
 
2. Do attributes of an object change if the orientation 
changes? 
2. How does the Cartesian coordinate system help us to 
describe the effect of transformations on geometric 
figures? 
 

Content (Students will know….) 
A. Transformations produce images of exactly the same 
size and shape as the pre-image and are known as rigid 
transformations 
 
 
 
 
 
 
 
B. Reflections, translations, and rotations are actions 
which produce congruent geometric objects 
 
 
 
 
 
 
 
C. Two shapes are similar if the lengths of all the 
corresponding sides are proportional and all the 
corresponding angles are congruent  
 
 

Skills (Students will be able to…) 
A1. Use compasses, protractors and rulers or technology 
to explore figures created from translations, reflections 
and rotations 
A2. Explore characteristics of figures, such as lengths of 
line segments, angle measures and parallel lines, before 
the transformation (pre-image) and after the 
transformation (image) 
A3. Prove the properties of rotations, reflections and 
translations on lines, line segments, and angles 
 
B1. Determine congruency of two figures by identifying the 
rigid transformation(s) that produced the figures 
B2. Describe the series of transformations applied to a 
congruent figure 

B3. Recognize the symbol for congruency (≅) and write 
statements of congruency 
B4. Discover properties of congruent figures by 
manipulating figures physically 
 
C1. Prove the similarity of two figures using proportional 
corresponding sides and congruent corresponding angles 
C2. Describe the relationship between the original figure 
and its image in regards to their corresponding parts being 
moved an equal distance 



 
D. A similar figure can be obtained through a series of 
rotations, reflections, translations and dilations 
 
 
E. Two similar figures are related by a scale factor, which is 
the ratio of the lengths of the corresponding sides 
 
 
 
 
F. A dilation is a transformation that changes the size of a 
figure, but not the shape  
 
 
 
G. Coordinate geometry is useful for understanding and 
recording the effects of transformations on two 
dimensional geometric shapes and objects  

 
 
 
 
 
 
 
H. When parallel lines are cut by a transversal, special 
angle relationships are formed 
 
 
 
 
 
 
 
 
I.   The sum of the interior angles of a triangle is equal to 
180° and the measure of an exterior angle of a triangle is 
equal to the sum of the measures of the other two interior 
angles 
 
 
 
 
K.  Triangles are similar if their corresponding angles are 
congruent (angle-angle criterion) 

 
D1. Describe the sequence that produces similar figures 
D2. Discover properties of similar figures by manipulating 
figures physically  
 
E1. Identify if one figure is similar to another figure based 
on given information 
E2. Identify the scale factor of two similar figures using 
notation (kx, ky) where k is scale factor with center of 
dilation at the origin 
 
F1. Given the pre and post image of a dilated figure, 
determine the scale factor using the coordinates 
F2. Produce a dilated figure given the scale factor and the 
pre image 
 
G1. Describe the effect of transformations by developing 
generalizable rules on the coordinates for each type for 
example: translations (x, y)  
G2. Using the coordinates of the pre and post image, 
determine the type of transformation that was applied 
G3. Describe the effect that each type of transformation 
has on shapes and objects 
G4. Describe transformations with both words and 
numbers 
 
H1. Construct parallel lines and a transversal to examine 
the relationships between the created angles 
H2. Recognize vertical angles, adjacent angles and 
supplementary angles (from 7th grade) to identify other 
pairs of congruent angles such as corresponding angles, 
alternate interior angles and alternate exterior angles.  
H3. Find the measure of missing angles when two parallel 
lines are cut by a transversal using angle pair relationships 
and other angle relationships 
 
I1. Construct various triangles and find the measures of the 
interior and exterior angles  
I2. Make conjectures about the relationship between the 
measure of an exterior angle and the other two angles of a 
triangle.  
I3. Find the measure of missing angles formed by parallel 
lines and transversals 
 
K1. Prove informally congruence of similar triangles using 
angle –angle criterion 
 

Terms/ Vocabulary 
Alternate Exterior Angles, Alternate Interior Angles, Angle of Rotation, Congruent, Corresponding Sides, Corresponding 
Angles, Dilation, Scale factor, Linear Pair, Reflection, Line of Reflection, Line of Symmetry, Line Symmetry, Rotation, 
Rotation Symmetry, Same-Side Interior Angles, Same-Side Exterior Angles, Scale Factor, Similar, Transformation, 
Translation, Transversal, Reflection of a line, Reflection symmetry, vector 
 



 

Stage 2 – Assessment Evidence 
 

Performance Task 
Initial Assessment: Diagnostic 
Final Assessment: Final 
 

Other Evidence 
Weekly assessments, projects, journal prompts, exit slips, 
etc. 

Stage 3 – Learning Plan 
 

Impact Mathematics Guidance: 
8.G.1 

 Impact Lesson 6.1 – Symmetry and Reflection, pp. 260-272 

 Impact Lesson 6.2 – Rotation, pp. 273-275, 277-284 

 Impact Lesson 6.3 – Translations, Dilations, and Combined Transformations, pp.285-288, 290-293 
8.G.2 

 Impact Lesson 6.1 – Symmetry and Reflection, p. 264 

 Impact Lesson 6.2 – Rotation, p.275; p. 280 

 Impact Lesson 6.3 – Translations, Dilations, and Combined Transformations, pp. 286-293 
8.G.3 

 Impact Lesson 6.1 – Symmetry and Reflection, pp.265, 270 

 Impact Lesson 6.2 – Rotation, p.281 

 Impact Lesson 6.3 – Translations, Dilations, and Combined Transformations, pp. 287-288, 294-298, 302 
8.G.4  

 http://map.mathshell.org/materials/tasks.php?taskid=361&subpage=apprentice 

 Impact Lesson 6.1 – Symmetry and Reflection, pp.258-268 

 Impact Lesson 6.2 – Rotation, pp.275, 280 

 Impact Lesson 6.3 – Translations, Dilations, and Combined Transformations, pp.286, 294-295, 299 
8.G.5   8.G.5  

 Impact Lesson 2.2 – Angle Relationships, pp. 87-93 
 
Additional Resources: 

1. Introduction to Reflections, Translations, and Rotations, pages 10-11 
https://www.georgiastandards.org/Common-
Core/Common%20Core%20Frameworks/CCGPS_Math_8_8thGrade_Unit1SE.pdf 

2. Dilations in the Coordinate Plane Pp. 12-13 
https://www.georgiastandards.org/Common-
Core/Common%20Core%20Frameworks/CCGPS_Math_8_8thGrade_Unit1SE.pdf 

3. North Carolina Unpacked Standards for a full description and sample questions that address each standard 
http://www.ncpublicschools.org/docs/acre/standards/common-core-tools/unpacking/math/8th.pdf 

 
Teaching Resources: 
-Connected Mathematics: 8th grade Geometry-Kaleidoscopes, Hubcaps, and Mirrors  
-Impact 8th Grade Teacher Guide-Chapter 6 Resources pg 260B (Symmetry and Reflection) 
-Impact 8th Grade Teacher Guide-Chapter 6 Resources pg 273B (Rotation) 
-Impact 8th Grade Teacher Guide-Chapter 6 Resources pg 285B (Translation and Dilation) 
-Integrated Mathematics Course II Second edition AMSCO 1990  Chapter 12-Transformation, geometry and coordinates 
pgs 527-561 
-Impact 8th Grade Teacher Guide-Chapter 2 Resources pg 86B (Angle Relationships) 
-Integrated Mathematics Course II Second edition AMSCO 1990  Chapter 5-Perpendicular and parallel lines, angle sums, 
and more congruencies pgs 238-245  
Integrated Mathematics Course II Second edition AMSCO 1990  Chapter 16-constructions pgs 675-688 (To be used when 
teaching angle relationships) 

https://www.georgiastandards.org/Common-Core/Common%20Core%20Frameworks/CCGPS_Math_8_8thGrade_Unit1SE.pdf
https://www.georgiastandards.org/Common-Core/Common%20Core%20Frameworks/CCGPS_Math_8_8thGrade_Unit1SE.pdf
https://www.georgiastandards.org/Common-Core/Common%20Core%20Frameworks/CCGPS_Math_8_8thGrade_Unit1SE.pdf
https://www.georgiastandards.org/Common-Core/Common%20Core%20Frameworks/CCGPS_Math_8_8thGrade_Unit1SE.pdf
http://www.ncpublicschools.org/docs/acre/standards/common-core-tools/unpacking/math/8th.pdf


Grade 8 Unit 1: Congruence and Similarity 

Initial Assessment 

 

1. For each pair of figures: 

 Name the transformation that was applied (translation, rotation, reflection or a combination) 

 Use words or symbols to describe the transformation you named  

a)  

 
 

 

b)  

 

 

2. For each pair of figures:    

 State whether the original figure and the transformed figure are similar 

 Describe the sequence of transformations that were applied 

a)  

 
___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

 

b)  

 
___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 



 

3.  In the figure below, Line X is parallel to Line YZ.  Prove the sum of the angles of the triangle is 

180° 

 
 

 

 

 

4.  You are building a bench for a coffee table.  The top of the bench will be parallel to the 

ground. If m<1 = 148°, find m<2 and m<3.  Use mathematical reasoning to explain your 

answer  

 
 

 

 

 

 

5. For each figure, transform according to the directions and label the new figure with the new 

coordinates 

a. Rotation 90° counterclockwise about the origin 

                                                                       

b. Translation (x, y)           (x -1, y + 6) 

 



Grade 8 Unit 1: Initial Diagnostic Assessment 

Scoring Guide 

Diagnostic Assessment Rubric 

 Points  Section 

Points 

1. Gives correct answer of: 

a) Translation, (x, y)     (x – 2), (y +2) or 2 units to the right and 2 units up 

b) Reflection across the line x = 1 

 

1 

1 

 

2 

2. Gives correct answers: 

a) Congruent, 90° clockwise about the origin or 270° counterclockwise about the 

origin.  In general (x, y)      (y, -x) 

b) Congruent, reflected across x axis then y axis (or vice versa) 

 

1 

 

1 

 

2 

3. Gives correct explanation such as:  

Angle a is 35° because it is the alternate interior angle of angle Y (alt. interior 

angles are equivalent).  Angle c is 80° because it is the alternate interior angle to 

angle Z (and alt. int. angles are equivalent). The sum of angles a, b, and c form a 

straight line which measures 180° so therefore 180° - (35°+ 80°) = m < b.  m < b 

= 65°.  Finally, the sum of the interior angles of Triangle XYZ = 35° + 80° + 65° = 

180° 

3 3 

4. Angle 1 and 2 are alternate interior angles and therefore equivalent.  Angle 2 and 

3 are supplementary so m < 3 = 180° - 148°.  And therefore, m < 3 = 32° 

2 2 

5. Student transforms figure correctly, labels the new figure and gives the new 

coordinates 

a)  In general, for a 90° counterclockwise rotation (x, y)    (-y, x) 

 
b)  

 

2 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2 

4 

Total Points 

 

13 13 

 

G’ 

T’ 

X’ 

X (0, -2)      X’ (2, 0) 

G (3, -1)  G’ (1, 3) 

T (2, -3)   T’ (3, 2) 

 

B (1, -1)      B’ (0, 5) 

Z (2, -1)  Z’ (1, 5) 

W (4, -2)  W’ (4, 4) 

U (2, -5)   U’ (1, 1) 

B’ Z’

 
B’  W’

’

 
B’  

U’

’

 
B’  



Novice Apprentice Practitioner Expert 

0-3 points 4 -7 points 8 -10 points 11-13 points 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Grade 8 Unit 1: Congruence and Similarity 

Final Assessment 

 

1. For each pair of figures: 

 Name the transformation that was applied (translation, rotation, reflection or a combination) 

 Use words or symbols to describe the transformation you named  

a)  

      

b) 

 
         

 

 

 

 

2.  For each pair of figures: 

 Say whether the figures are congruent or similar 

 Describe the sequence of transformations that were applied 

a) 

 
___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

b) 

 
 

 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 



 

3. Justin claims that m<CDE is 95° Is Justin correct?  Prove your claim using what you know 

about angle relationships and the interior and exterior angles of a triangle. 

 

 
 

 

 

4. Below is a diagram of a design that Jessica was making with drinking straws.  Find all the 

missing angle measurements.  Explain your reasoning using what you know about interior 

angles of triangles, parallel lines, and special angle relationships. 

 
 

5. For each figure, transform according to the directions and label the new figure  

a) Reflect over y-axis, (x, y)      (x + 2, y – 1) 

 

b) Rotation 180° about the origin 

 



Grade 8 Unit 1 

Final Assessment Scoring Guide 

 

Diagnostic Assessment Rubric 

 Points  Section 

Points 

1. Gives correct answer of: 

a) Translation, (x, y)     (x+3, y-1) or 3 units to the right and 1 units down 

b) Dilation at origin, scale factor 2 

 

1 

1 

 

2 

2. Gives correct answer of:  

c) Similar, Dilation at origin, scale factor ½, reflection over x-axis 

d) Congruent, Translation: (x, y)    (x+7, y+3) or 7 units to the right and 3 units up 

 

2 

1 

 

3 

3. Gives correct answer such as:  

“Justin is incorrect because m<CDE = 85° not 95°” or “Justin is incorrect because 

m<FDE = 95°not m<CDE” 

Gives correct explanation such as “I will fist try and solve for the measure of the 

unknown angle in the triangle.  I know that the interior angles in a triangle = 180° 

so [180° – (46° + 39°)] = 95°.  I also know that m<FDE + m<CDE = 180 because 

they form a straight line so m<CDE is 180° – 95° = 85°” 

 

1 

 

2 

 

3 

4. Gives correct measures of angle x = 135°, angle z = 70° and angle y = 65°. 

Gives correct explanation such as: 

“m < z = 70° because it corresponds to the 70° angle.  m < x = 135° because it 

corresponds to 135 angle.  The adjacent angle to the 135 angle (which is also the 

missing interior angle of the triangle) is supplementary to it so 180° – 135° = 45°.  

m < y = [180° – (70° + 45°)] which equals 65” 

1 

 

2 

3 

5. Student transforms figure correctly, labels the new figure and gives the new 

coordinates of the final figure 

a)  

 
b)  

 

 

 

 

2 

 

 

 

 

 

 

 

 

 

2 

 

 

 

 

 

 

 

 

 

 

 

4 

Total Points 15 15 

K’’ 

D’’ 

I’’ 

Reflect then translate: 

I’’ (-3, 2) 

K’’ (-1, 1) 

D’’ (-3, -1) 

 

In general, for a 180° rotation: 

(x, y)      (-x, -y) 

 

M’ (-5, -4) 

L’ (-1, 1) 

K’ (-2, 1) 

V’ (-5, -4) 

 

 

 

L’’ 

V’

 
B’  

K’

 
B’  

M’

M’

’

 
B’  



 

Novice Apprentice Practitioner Expert 

0-4 points 5 -8 points 9 -12 points 13 - 15 points 

 


