Geometry: Grades 6 & 7
By Susan Jackson, Kelly Legare, Tonya Ribalkin, Jon-Marc Sawatsky, Don Sherbaniuk, Jonathan Toman

Assessment Legend: Formative (F); Summative (S)
	Lesson

#
	Name of Lesson (topic)
	PLO’s &

Objectives
	Activities
	Materials
	Assessment



	1


	Triangles

(40 minutes)
	PLOs:

- Classify, draw, and determine lines of symmetry of triangles
- Reproduce and give geometric drawing on grid paper
Objectives SWBAT:

- Identify and define isosceles, scalene, and equilateral triangles

- Identify and draw lines of symmetry on triangles


	-  Ss draw as many triangles as they can think of in 2 min.   Get together with a partner and classify them into three groups according to own criteria.  Share with class. Discuss.

- Finding lines of symmetry -  have templates for students to cut out (3 triangles).  Find out how many lines of symmetry by having students fold in half.  Classify using a chart (3,1 , or 0). Discuss findings and write down notes.

- Finding equal sides and Angles – classify (on same chart as above) as to which triangles have sides that are the same length and angles that are the same (for students who don’t know how to use a protractor have them copy one angle and cut it out.  Then have them match it up to the rest of the angles). 

- Discuss findings on all three triangles.  Classify the triangles as either equilateral, scalene, or isosceles.

- Student worksheet.

	Student worksheets

Templates of triangles

Scissors
	F- Collect charts                               F- Ss discussion about charts

S- Student worksheet


	2
	Quadrilaterals

(80 minutes)
	PLOs:

- Classify, sort, and draw according to lines of symmetry

- Reproduce and give geometric drawing on grid paper

Objectives SWBAT:

- Identify and define Quadrilaterals

- Identify and draw lines of symmetry on quadrilaterals

- Identify common quadrilaterals and properties of them


	- Sorting quadrilaterals with Venn diagrams.  Use different Venn diagrams and give students templates of Quadrilaterals (number them).  Have the students organize them according to a phrase given.  (i.e.” two sides parallel”)  Ask students to list all they picked (T writes on board).  Does everyone agree?  (repeat with more complex Venn)

- Can extend the above activity by placing quadrilaterals in Venn Diagram and having students come up with the rule.

-  Come up with a class definition for quadrilaterals as consensus builder (Do this as a Think-Pair-Share) Then write down group deff. on the board.  Vote on deff. that sounds the best according to what students have learned so far.  

- Identify common quadrilaterals using overheads while students take notes.  Give definitions and qualities.  (Ss take notes by filling in chart).

- Student worksheet.
	Overheads for notes

Student worksheets Charts for students, Student quadrilateral sets Teacher quadrilateral set for overhead (transparent) 

Venn Diagrams for overhead.
	F- Class discussion                                F- Venn Diagrams

F- Class definition                                  S-Collect student worksheet

	3
	Polygons

(80 minutes)
	PLOs:

- Classify, sort, and construct regular polygons according to lines of symmetry

- Reproduce and give geometric drawing on grid paper

Objectives SWBAT:

- Identify and define regular and irregular polygons

- Identify common polygons and properties of them 

- Identify and draw lines of symmetry on regular polygons
	- Geoboard activity -- Ss go outside and record polygons they see on dot paper.  Then they transfer their favorite onto geoboards.   Have them stand in front of class in categories without telling which (irregular and regular).  Students hypothesize about the rules for classification. Write answers on board.

- Go over what a polygon is and characteristics and names of common polygons with overhead and cloze notes.  (about regular and irregular)  

- Pairs Check for lines of symmetry in Ss collection of polygons.  Ss

name polygons according to cloze notes. 

- T reads a list of rules to make a certain polygon (i.e. 5 equal sides and angles).  Students listen, draw polygon and name it (T can adapt this by giving Ss outlined shapes and having them identify it).

- Ss find line of symmetry (think, pair, square) What relation do they see in regular polygons (in regard to # of sides to lines of symmetry?

-Play Polygon Capture (instructions at  http://illuminations.nctm.org/lessonplans/6-8/capture/)
	Geoboards

Dot paper Overheads

Rubber bands Polygon shapes  


	F- Class discussion and group work   F- Polygons drawn in class

F- Think-Pair-Square activity               S- Student worksheet.

	4
	Introduction to 

Geometric solids
	PLOs: 

- Identify and name pairs of angles pertaining to parallel lines and transversals. 

Objectives SWBAT:

-classify and construct polygons and geometric figures 

-Vocabulary and definitions 

-illustrate an understanding between prism and pyramids. 


	-introduce Geometric solids by showing the section of the video: Donald in Mathmagicland. 

-teacher will demonstrate how to make the 3D shapes. 

- give each student a sheet of paper with a prism, or pyramid shape on it. Have them build a shape.   

-then we will discuss what make them prisms and pyramids.

-introduce geometric solid vocabulary

-go through a no. of examples on the overhead 

-students do worksheet 


	TV/ Video: Donald Mathmagicland 

5 Copies of each:  

Triangular 

Cube

Rectangular 

Tetrahedron

Hexagonal

Octagonal

1 pair of scissors, glue sticks for each group.

Overhead: of  examples 


	Discussion/

Participation during activity (F)

Completion of worksheets (S)



	5
	Build a Mobile
	PLO's

  -use mathematical reasoning to determine the measures of angles in a diagram. 

Objectives SWBAT:

-Identify, explain and list geometric shapes used.  

-design own mobile and construct.  
	-review the concepts needed for the activity. 

-write the geometric shapes on the board: circle, rectangle, square, triangle, rhombus, hexagon trapezoid, parallelogram, pentagon, and octagon. 

-then ask for volunteers to come to the board and draw each of these shapes. Have a class discussion. 

-introduce the module of creating their own mobiles with geometric shapes.  

-Give them the self-directed module to creating their mobiles and a few research questions. 

-go over the criteria and, evaluation sheet for their mobiles

-they have two classes to build their mobiles and will be due by the end of the week (so they can work on their own time if they choose).
	30 - Modules for creating a 3D shape mobile. 

Straws, string, tissue paper, scissors, and white glue


	Participation

during review (F)

Questioning while students work (F)

Evaluation of the module work (S)

	6
	Polygon quiz
	
	-students will do the quiz that will include a variety of questions and activities.

-then students will continue working on self directed module.    
	30 Quizzes
	Quiz -score (F)

Questioning while students work (F)

	7
	Lines, Line Segments, Rays, Parallel Lines and Perpendicular Lines
	PLOs: 

- describe the relationships between the pairs of angles pertaining to parallel lines and transversals

- identify and compare examples of angles in the environment

Objectives SWBAT:

- identify and define lines, line segments, rays, parallel lines, and perpendicular lines on paper and in their environment


	- What is a line?

- Present examples of lines, line segments and rays 

- Discuss how they are different

- Anybody know what parallel lines look like?

- Draw and explain notation

Activity: look around the room and write down where you see examples of parallel lines and perpendicular lines (find 5)

- Share results

- Now draw a house without using parallel lines or perpendicular lines

Discussion:

Where can you find these lines in nature?  Are they ideal?
	Paper
	House drawing (to be handed in) (S)

Group Discussion (F)

List of five examples of parallel lines and perpendicular lines (S)



	8
	Introduction to Angles
	PLOs: 

- Classify given angles as acute, right, obtuse, straight or reflex

- Recognize angles as being more than 90°, equal to 90°, less than 90°, or greater than 180°
Objectives SWBAT:

- identify the five types of angles

- illustrate and measure the five angles
	- introduction of angles with overhead of student sheet, which introduces angle vocabulary 

- teacher will demonstrate how to measure angle 1 on their sheets, and the students will follow along, and input the angle on their sheet

- students will enter degree data for the following angles on their handout

- using a student volunteer, model how to make, draw, name and measure angles using body parts; for example: bending arms, fingers, torso, legs, etc.

- in pairs students complete their sheets

- Pair volunteers will demonstrate their findings on the board in front of the class (showing angle, measuring, and classifying)
	Overhead

Overhead Sheet

Protractors

Books

30 copies of student sheet


	Completion of student sheet (S)

Group Work (F)

	9
	Discovering Angles Everywhere
	PLOs: 

- Identify and compare examples of angles in the environment

Objectives SWBAT:

- Identify, Discover and Compare examples of angles in their school environment
	- Quick review of the different types of angles

- In groups of four students will travel around the school and will find examples of angles.  

- Each group should find an example of each of the 5 angles.  If they can’t find one of each angles, they will be told that only one of their angles can be a right angle.

- When they find an angle they are to sketch what it looks like, and also write down an explanation of the object or objects.

(20 minutes)

- When they return to the classroom, students will measure the sketches they have drawn, and classify the angles.

- Students will be advised that every group member should have a copy of their angles.
	Paper

One watch for each group

30 Worksheets
	Worksheets (F)

Group Work (S)

	10
	Draw it!

Game
	PLO: 

- Classify given angles as acute, right, obtuse, straight or reflex  

- Draw and sketch an angle in which the degrees in the angle are specified 

Objectives SWBAT:

- visually estimate the degrees of angles and classify which of the five angles they have drawn


	- Students will cut out 2 pieces of paper into 18 pieces (demonstrated by the teacher)

- On each paper they will write each of the following degrees (one for each piece of paper): 10°, 15°, 20°, 30°, 40°, 45°, 50°, 65°, 75°, 90°, 100°, 120°, 135°, 145°, 160°, 170°.

- Each paper will be folded up and placed in a hat or bowl

- students will play the game in pairs

- Player 1 picks an angle from the hat, and draws it on a piece of paper using a ruler.  They will then state whether it is an obtuse, right or acute angle.

- Player 2 will measure the angle using a protractor – if Player 1 is within 5 degrees of the actual angle they will get a point

- Player 2 will have their turn

- When all angles have been chosen, players will add up their points.  Whoever has the most points wins.

- Students will play until the end of class – and the teacher will declare them as all winners!
	30 pieces of paper (2 per group)

1 bowl or hat per partner group

1 protractor per group

1 ruler per group

1 pair of scissors for each group

Overhead sheet of angles to be written on to the pieces of paper
	Group Work (F)

Student Questioning (F)

	11
	Complementary and Supplementary Angles
	PLO: -Measure and classify pairs of angles, complementary angles (90ƒ), or supplementary angles (180ƒ) 

Objectives SWBAT:

- define complementary and supplementary angles

- compare and contrast complementary and supplementary angles
	Complementary: two or more angles that equal 90°

Supplementary: two or more angles that equal 180°

- Using an overhead copy of the student worksheet the teacher will demonstrate what complementary and supplementary angles are.  The students will copy down on their sheets, what is happening on the overhead.

- When the sheet is half completed, the teacher will ask each group to do a think, pair, square and come up with definitions for complementary and supplementary. 

- Each group will share their definitions and the class will come up with a consensus definition for complementary and supplementary (which they will fill in on their worksheets)

- The class will complete their worksheets

- Each group will send up their ‘runner’ who will grab a spoked wheel or a picture of a spoked wheel, and a copy of the table for each member of their group (ex. Bicycle wheel, picture of a water wheel).

- Each group will now look at their wheels and fill in on their tables (work sheet) what kind of wheel they have, and how many spokes it will take to get a complementary angle, and how many spokes it will take to get a supplementary angle.

- Once each group is finished they will pass their wheels clockwise, and each group will get the opportunity to see each wheel.

- Closer: teacher will have the table on the overhead and randomly a group member will mention what is in each square on the table (random, with dice)
	Overhead copy of worksheet

Copies of worksheet for class

Overhead copy of table worksheet

Copies of table worksheet for class

7-8 spoked wheels (pictures or actual objects)
	Group Work (F)

Completion of worksheets (S)

Discussion/

Participation during activity (F)



	12
	Vertically Opposite and Corresponding Angles and Transversals 
	PLOs: - identify and name pairs of angles pertaining to parallel lines and transversals, including: corresponding angles, vertically opposite angles, interior angles on the same side of the transversal, exterior angles on the same side of the transversal, interior alternate angles 

- describe the relationships between the pairs of angles pertaining to parallel lines and transversals

Objectives SWBAT:

- Identify and explain vertically opposite and corresponding angles and transversals
	- using an overhead sheet the teacher will explain vertically opposite angles (students also have this info on their worksheets)

- the teacher will demonstrate why vertically opposite angles are important (their angles are same), and will prove this measuring one vertically opposite angle (students will follow with their protractors on their worksheets), and will measure the rest of the vertically opposite angles

- Using an overhead sheet the teacher will explain corresponding angles (while pointing out what the transversal is – a line intersecting a set of parallel lines)

- The teacher will let the class know that corresponding angles are equal.  See if any student would like to demonstrate – each student will follow along measuring with their protractors

- In their groups, students will identify which angles on their worksheets are corresponding angles, and will measure them to be sure

Closer: summary of lesson – review of terminology
	Overhead copy of vertically opposite angles worksheet

Class copies of vertically opposite angles worksheet

Overhead copy of corresponding angles worksheet (with transversals)

Class copies of corresponding angles worksheet (with transversals)


	Completion of worksheet (S)

Class Participation (F)

	13
	Interior and Exterior Angles:

String Activity
	PLOs: - identify and name pairs of angles pertaining to parallel lines and transversals, including: corresponding angles, vertically opposite angles, interior angles on the same side of the transversal, exterior angles on the same side of the transversal, interior alternate angles 

Objectives SWBAT:

- Identify and explain interior and exterior angles
	- Introduction of concepts on overhead (exterior and interior angles).  Students will follow along on their worksheets.  The teacher will prove that every set of interior and exterior angles are equal to 180°

- students will complete their worksheets for homework

String Activity:

- Volunteer groups of 8 models the following activity:

- With pre-cut string at waist height, four students make 2 parallel lines, and two students will form the transversal line.  The other two students are the ‘angle makers’.  The teacher will say “interior” or “exterior angle” – and the angle makers will move to their correct positions.  (teacher will reinforce concept on the overhead, and then ask students how many degrees the angles add up to).

- In groups of 8 students will perform the above activity and will change positions and continue the string activity until each person has had the opportunity to be an angle maker.

Closer: summary of lesson – review of terminology
	Copy of worksheet for overhead

Copies of worksheet for class

Ball of string (3 pieces of precut string for each group)

* Note: instead of string, lines of tape on the floor could be substituted
	Completion of worksheet (S)

Class Participation (F)

	14
	Interior Alternate and Exterior Alternate
	PLOs: - identify and name pairs of angles pertaining to parallel lines and transversals, including: corresponding angles, vertically opposite angles, interior angles on the same side of the transversal, exterior angles on the same side of the transversal, interior alternate angles 

Objectives SWBAT:

- Identify and explain interior alternate and exterior alternate angles
	- Introduction of concepts on overhead (exterior alternate and interior alternate angles).  Students will follow along on their worksheets.  The teacher will prove that every set of interior alternate and exterior alternate angles are equal to each other 

- students will complete their worksheets for homework

String Activity:

- Volunteer groups of 8 models the following activity:

- With pre-cut string at waist height, four students make 2 parallel lines, and two students will form the transversal line.  The other two students are the ‘angle makers’.  The teacher will say “interior alternate” or “exterior alternate angle” – and the angle makers will move to their correct positions.  (teacher will reinforce concept on the overhead, and then ask students how many degrees the angles add up to).

- In groups of 8 students will perform the above activity and will change positions and continue the string activity until each person has had the opportunity to be an angle maker.

Closer: summary of lesson – review of terminology
	Copy of worksheet for overhead

Copies of worksheet for class

Ball of string (3 pieces of precut string for each group)

* Note: instead of string, lines of tape on the floor could be substituted
	Completion of worksheet  (S)

Class Participation(F)

	15
	Colour By Angles

Acitivity
	PLOs: - identify and name pairs of angles pertaining to parallel lines and transversals, including: corresponding angles, vertically opposite angles, interior angles on the same side of the transversal, exterior angles on the same side of the transversal, interior alternate angles 

Objective SWBAT:

- display with colour vertically opposite and complementary angles, transversals, interior/exterior angles and interior alternate/exterior alternate angles
	- students make their own activity sheets as per overhead illustration

1. Using a ruler, students draw four diagrams each with two parallel lines cut by a transversal.

2. Label the eight angles 1-8 on each diagram

3. On diagram 1, using crayons or coloured pencils, students colour the angles on the first diagram, showing vertically opposite angles (one set is yellow, one set is blue, etc). They will make a legend.  The teacher will review that vertically opposite angles are equal.

4. On diagram 2, students colour the corresponding angles.  The teacher will review that corresponding angles = 180°

5. Students take a minute to compare their work

6. On Diagrams 3 and 4 students will colour in interior/exterior angles and interior alternate/exterior alternate angles.  The teacher will review each concept/angle.
	Overhead of four diagrams

Blank paper

Rulers

Crayons or Coloured Pencils


	Completion of four diagrams (S)

	16
	Review (if needed)
	
	
	
	

	17
	Test
	
	Test will include a variety of questions and activities including: fill in the blanks, multiple choice, short answer, and drawing/measuring/classifying angles.


	Test
	Test Scores (S)

	18


	Angle Bisectors
	PLOs:

Identify and define angle bisectors

Objectives SWBAT:

- bisect an angles in at least two (or three) different ways
	- Discuss possible meaning of “angle bisector”

- Teacher shows examples on overhead

Activity: Students draw an acute angle – using nothing other than the sheet with your angle, bisect the angle perfectly (can fold it or rip it)

- Now bisect an angle using a straight ruler

- Now bisect an angles using a compass

Extension: Trisect an angle if you can


	Overhead sheet of angle bisectors

Paper

Ruler

Compass

Pencil
	Group Discussion  (F)

Notes on worksheet that defines an angle bisector (S)

Explanations on two ways to bisect an angle (F)



	19
	Introduction to Motion Geometry & Review Congruency
	PLOs: 

- Recognize patterns for solving problems

- Use informal concepts of congruence to describe images after rotations (turns), reflections (flips), and translations (slides)

Objectives SWBAT:

- Identify shape characteristics

- Identify  congruent shapes

- Make pentaquares
	-Show class an OH of a Tetris game

-Ask, “How can the pieces move?” (slide & rotate)  Use transformational terminology.

-Observe that there are two pairs of similar pieces.  Ask, Why did the designers include these similar pairs.  Are they different?  Why, why not?  (one is flipped to make the other)

-Recall the term congruent (same size and shape)
-Tetris shapes are called tetrominoes

-In pairs, students will do a Pentasquares activity (pentominoes).  Person 1:  rearranges squares, cuts pentasquares Person 2:  records shapes, folds squares
	Tetris Overhead 

30 copies of Pentasqaures activity sheet

Scissors

2 centimeter graph paper


	Student responses (F)

Activity results (F)

Group participation and communication(F)

	20
	Translations
	PLOs:

- Create, analyse, and describe designs using translations (slides)

-Use informal concepts of congruence to describe images after translations (slides)

Objectives SWBAT:

· Draw a translated image 

· Describe a translation using words, translation arrow, and ordered pairs


	· Generate examples of translations:  plane taking off, person running, etc. 

· Use a student to demonstrate a translation across the room (vs. Flip or rotate)

· Students will draw a figure on dot paper.  Mark a point A on the figure.  Draw an arrow from A to any other point and mark this point A’.  Make a tracing of the image.  Slide the tracing along the arrow.  Draw the translation image.  Students write down the a description of the translation in words, then with an ordered pair (x,y).

To sum up:

· Create a grid on the floor (and/or twister gameboard).  Using student assistants, create a polygon on the grid.  The figure will be completed using flag tape.  The figure will be written down in (x,y) notation.  Use an ordered pair to express a translation.  The next group will perform the translation.  Other members of the class will write down the notation for the original image, the translated image, and description


	Dot paper

Rulers

Tracing paper

Flag Tape

Masking tape
	Responses (F)

Teacher walks around and asks, “How are the images alike/different?, How would you describe the translation?”

	21
	Rotation


	PLO's

-use informal concepts of congruence to describe images after rotations (turns)

Objectives SWBAT:

-Identify and describe rotations. 

-Draw a rotation image, give the turn centre, the size of the turn and the direction of the turn.  


	-review slide and flip.  On an overhead have four images.  Have the student identify each in their books. Then four volunteers come up and identify and explain why.    

-overhead of a wind machine. Explain the concept of the blades of the machine rotating about a fixed point when the wind catches them. 

-review degree/fraction of a circle, clockwise (cw) and counter-clockwise (ccw).  

- Method of constructing a turn is the tracing paper method: 1st traces the object you wish to rotate and colour, 2nd then place the image exactly on top of the original. 3rd place your pencil on the point that is remaining stationary, 4th rotate your traced image the required number of degrees/fraction, cw/ccw, 5th once your trace image in the new position, copy it onto your paper.    

Then do example on graph paper with the turn point not on the object itself (repeat the same steps) 

-will do a few examples as a class

Student do workbook 


	Overhead of review images. 

0.5-cm grid paper, tracing paper, protractors and  

colour pencils


	Worksheets (S)

	22
	Reflections
	PLO’s:

- Create, analyse, and describe designs using reflections (flips) 

-Use informal concepts of congruence to describe images after reflections (flips)

Objectives SWBAT:

-Identify reflections

-Discuss what makes a reflection

-Create reflections on grids
	-Name reflections: Each student will get a thin sheet of white paper (tracing paper may be used, but watch out for bleeding on the table or desks). They will fold it long ways (hot dog style). Each student draw any figure. Then the children will use a permanent marker to trace over it. The color will bleed through the crease and it will appear on the opposite side. The students need to trace over the part that bled through on the opposite side. When this is done, they will open their paper and see a reflection of their figure as if the crease were a mirror. Label the original figure, eg. A.  Label the Mirror as M.  Label the image figure, eg. A‘.

- Think-Pair-Share to discuss reflection:  How do the lengths AM and A’M compare?  What is the size of the angles formed by AA! And the mirror line?  Is it true for BB’ and CC’?   Explain how the figures are the same and how they are different.
- Work through an example using a grid.   

- Students will practice making reflections on worksheet.


	Markers

30 Reflection   Worksheets
	Completion of worksheets (F)

Discussion/

Participation during activity (F)

	23
	Lines of Symmetry
	PLO’s:

-connect reflections with lines and planes of symmetry

Objectives SWBAT:

- Identify symmetrical figures

-Determine lines of symmetry

-Create codes using reflection symmetry
	-Examine images and ask if it is possible to reflect the image so that the image coincides with itself?  

-Brainstorm examples of objects that are symmetrical.

-Using a mirror, in pairs, students discover lines of symmetry.  Examine pictures of a face to see if it is symmetrical.  

-Pairs Check:  Using mirrors, students will determine the line of symmetry is for letters of the alphabet. For various shapes, determine how many lines of symmetry each have.

-Each student will create an encoded message using symmetrical letters, and their partner will decode it!
	Mirrors

Worksheet with shapes.
	Group Work (F)

Discussion/

Participation during activity (F)



	24
	Planes of Symmetry
	
	Next lesson with continuation of motion geography, which will end in a test at the end of the last portion of this geometry unit.
	
	

	25
	Unit Quiz
	
	
	
	Test (S)


