Grade 8 Unit Plan on Shape & Space 


    Baltzer, Liem, Poitras, Tang, Tufts 

Shape & Space Mathematics
Grade 8
	Clarissa Tufts
	Kwayhquitlum Middle School
	Debbie Edwards
	3 X 80 min
	Start:  --
	End: --

	Goals:  Students have an opportunity to learn a mathematical concept through concrete examples and everyday experience and objects. Students will interact with other group members during the process of problem solving. 

	Lesson #

Topic:
	#1
Pythagorean Theorem
(Measurement)


	#2
Pythagorean Theorem
(Measurement)
	#3
Quadrilaterals
(Measurement)

	Goals

(SWBAT)
	- manipulate a puzzle to demonstrate the relationship between three sides of a triangle; - apply Pythagorean relationship to determine the length of the third side of a triangle
	- use the Pythagorean relationship to determine the length of the third side of triangles found in the classroom and school


	- determine the properties of different quadrilaterals and use specific measurements to design and build a kite

- develop criteria of quadrilaterals of a good kite 

	Method
	Pair work, students work cooperatively on puzzle activity (a right angle triangle with squares drawn from each side, students must cut two smaller squares into pieces that fit inside larger square) students demonstrate and give own explanation to class as to why this works; teacher confirms Pythagorean formula; students write journal responses.
	Students work in pairs to find triangles in classroom and school (i.e. side of bleachers, doorway); students find triangles, draw to scale on grid paper and write out equations; partners divide work evenly and evaluate process.
	In a group, students work cooperatively, with specific roles, to plan, design, and build a kite in the shape of an assigned quadrilateral. As a class, students predict which kite will fly the best; students test, observe; Students share the properties of the other shapes with the class; groups must self evaluate on participation and effectiveness of design/measurement.

	Materials
	puzzle drawn on grid paper, rulers, scissors, tape
	grid paper, rulers, yardsticks, pencils
	straws, tissue paper, rulers, scissors, grid paper, tape

	Description
	Students engage in hands-on/shape manipulation activity which will give them the opportunity to see the Pythagorean relationship in a concrete example.
	Partners work together to find triangles around them in everyday objects; students will understand the types of calculations which go into the designing and planning of practical objects.
	Groups work cooperatively to design and build an object. Assigned roles will help complete all the tasks; building the best kites will hopefully motivate students to work carefully in  designing, measuring

	Assessment Plan (Formative): Students complete reflections in journal, self evaluation and group evaluations on participation and completion of work
(Summative): participation in activities can be marked by teacher on a scale, journals and assignments are marked for the student's grasp of the concept

	Christine Baltzer
	Montgomery Middle School
	S.A.:  Sean O’Reilly
	3 X 80 min
	Start: --
	End: --

	Goals: Get students to use hands-on activities in real-life situations.

	Lesson #

Topic:
	#1

Shape and Space

(Measurement)
	#2

Shape and Space

(Measurement)
	#3

Shape and Space

(Measurement)



	Goals


	IRP Reference: Describe patterns and generalize the relationship by determining the areas and perimeters of quadrilaterals and the areas and circumference of circles

Students will be able to describe patterns and generalize the connection by determining the perimeters of quadrilaterals and circumferences of circles.
	IRP Reference: Describe patterns and generalize the relationship by determining the areas and perimeters of quadrilaterals and the areas and circumference of circles

Students will be able to describe patterns and generalize the connection by determining the areas of quadrilaterals and the areas of circumferences of circles.
	IRP Reference: Estimate and calculate the area of composite figures

Students will be able to estimate, measure and calculate the surface area, volume, perimeter and area of composite shapes and objects



	Method
	My rationale for this lesson is to have students investigate the different objects in order to find, if possible, relationships between area and perimeter of quadrilaterals and circumference of circles. The Ss. have already been introduced to the concept of perimeter and circumference. This lesson will expand on these concepts and their knowledge further. Having the students colour and draw their own patterns, students should make connections to art and design of math.
	My rationale for this lesson is to have students do a hands-on activity. In the previous lesson students found the perimeter. In this lesson they are to find the area by creating a model of lake with an island in the middle. In doing so, students will “tune” into the creative side of math. They will also develop a positive attitude toward math by using problem solving techniques and communicating with other members in their group. This activity also helps to promote the development of skills and numeracy.
	My rationale for this lesson is to have the students explore a different part of math. I would like the students to see the creative and aesthetic aspects of mathematics by investigating the connections between mathematics, art and design. They will do this by examining different composite shapes and objects. By doing this activity it is my hope that they will develop a positive attitude toward math but also problem solving techniques, communication, applications and reasoning. Finally, I believe that this activity promotes the development of knowledge skills and attitudes relevant to the development of numeracy.

	Materials
	paper, pencil, ruler, colouring pens/pencils, calculator, compass and other items the student may need. 
	paper, pencil, ruler, coloured pens or pencils, construction paper, scissors and items the student may feel they need.
	pencil, paper, ruler, and other items the student may feel they need.

	Description
	Students are to draw five decorative gardens, not to scale. They are to label their gardens based on the dimensions given. Students are then asked to determine which garden has the greatest area and the least area. When finished students are to create their own garden with dimensions. This garden can be any shape but one must be able to find the area.
	Students are to create a lake and island board by using four different dimensions and shapes that will be provided for each group of 3 by the teacher. Students are to colour their lake and island and chose a theme for their island. Students will present to the class their island.
	Students are to estimate the perimeters, area, surface area and volumes of composite shapes and objects and then measure, calculate and compare their estimates. Students will then write in their journals to reflect on the differences between their estimates and the actual measurements.



	Assessment Plan (formative): Journal and reflections after each lesson. Peer and self-assessments. Teacher will keep all materials in a portfolio until the end of the unit.
(summative): T. will also give a unit test to reflect on the key ideas expressed in the unit.


	Monica Tang 
	Como Lake Middle School
	S.A.:  Nicole Bourbonnais
	3 X 80 min
	Start: April 7, 2003
	End: April 30, 2003

	Goals: These three lessons have a strong focus on real-life mathematics. The idea is to show students that geometry is a very useful tool. At the same time, it introduces students to various careers that make use of these specific mathematics skills. There is a lot of creativity involved in these lessons but with mathematical constraints imposed, which is the nature of architecture and other occupations. 

	Lesson #

Topic:
	#4
The Interior Decorator

(Measurement)


	#5
The Architect

(3-D Objects and 2-D Shapes)
	#6
Picasso

(3-D Objects and 2-D Shapes)

	Goals

(SWBAT)
	PLOs: estimate and calculate the area of composite figures

SWBAT: estimate area by 1) designing models of furniture, 2) approximating the walking area of an unusual shape.
	PLOs: estimate, measure and calculate the surface areas, and volume of composite 3-D objects

SWBAT: estimate and calculate areas and volumes 1) by breaking structures down into geometric shapes.

- combine their knowledge of area with volume
	- practice language skills by having to describe polygons without using their names

- practice using the concepts of parallel lines, and perpendicular lines, etc.

	Method
	- pairs check for the practice section

- cooperative learning
	- applying formulae for volume on paper (individual work) Think, Pair, Square
- cooperative learning

- constructing models of real buildings
	- pairs check

- This lesson takes the form of a game, almost a competition to discover what their partner’s design looks like. This will be a source of motivation for most 

	Materials
	- graph paper

- scissors
	- blocks

- cardboard paper

- scissors
	- HO with many shapes drawn

- scissors

	Description
	- First part of lesson is practice calculating and estimating areas for drawings in 2D.

- In teams of 4, they are given a room (of various dimensions). They must fill it with a bed, a chair, a desk, a chest of drawers and a beanbag. Person # 1 constructs models of these pieces of furniture (estimating their area). 

- Person # 2 arranges them in the room. Person # 3 makes a sketch of the room with the furniture and copies it on the blackboard. Person # 4 estimates the amount of walking space available. 

- The rooms rotate and the roles switch. (Person # 1 becomes a task person—checking that everyone’s work is acceptable) Repeat this until all the rooms have been decorated by each team. 

- Compare and contrast the layouts and estimated areas.
	- First part of the lesson is practice using volume formulae to calculate volumes of shapes on paper. After they’ve got answers, they can check with their ‘pair’ partner and then their ‘square’. 
- In pairs, they are given photographs of various buildings and must break the structures down into geometric shapes and estimate their volume. 

- Next, they are given an architect’s assignment. They cannot exceed a certain square footage (area), but must build a spacious house using at least 6 different polyhedrons. 

- They must also give an estimate to the new owners of the (fictitious) house of the surface area to paint the outside of the house.

- Compare and contrast the designs on paper and then using cardboard paper, the teams of two build their house by assembling the various polyhedrons.


	- Ss. cut out shapes from the HO and construct a design using all the shapes. They label all their shapes using letters.

- Then, in words, they write out the description of their design without using the names of polygons (instead, they must describe the polygon according to its characteristics)

- Hiding their design from their partner, they take turns reading out their shapes and design descriptions while the partner tries to recreate it on paper.


	Assessment Plan (Formative): Students’ participation, interaction with partners, results of estimations
(Summative): The architect assignment would be a good one to count for marks. Also, there would be a written test or in-class assignment in which they make use of these same skills but that will be done individually.


	Adrian Liem
	Citadel Middle School
	S.A.: Naomi McDonnell and Erin Caldwell
	4 X 80 minutes
	Start: March 24, 2003
	End: April 14, 2003

	Goals: SWBAT work individually and in small groups to discover different strategies for solving problems and will be able to apply concepts to their everyday situations. They will get to use a variety of learning styles.


	Lesson #

Topic:
	#7
Ships & Space Explorations Pt. 1
(Measurement)

	#8
Ships & Space Explorations Pt. 2
(Measurement)
	#9
Picking out the Polygons
(3-D Objects and 2-D Shapes)
	#10
Finding the Area of a Circle
(3-D Objects and 2-D Shapes)

	Goals


	PLOs:

-estimate and calculate the area of composite figures

-use the Pythagorean relationship to calculate the measure of the third side of a right triangle, given the other two sides in 2-D applications

SWBAT:

-integrate shape and space concepts with practical applications in social studies

-work collaboratively to compare and contrast
	PLOs:

-use the Pythagorean relationship to calculate the measure of the third side of a right triangle, given the other two sides in 2-D applications

SWBAT:

-integrate shape and space concepts with practical applications in social studies

-work collaboratively to compare and contrast


	PLOs:

-identify, investigate, and classify quadrilaterals, regular polygons, and circles according to their properties

SWBAT:

-work collaboratively to discuss different strategies for solving the same problem

-apply and synthesize the concepts into their own math question


	PLOs:

-identify, investigate, and classify quadrilaterals, regular polygons, and circles according to their properties

SWBAT:

-investigate different methods for estimating the area of a circular region

-work collaboratively to evaluate the different methods



	Method
	-T. models related examples of the student activity

-Ss are grouped into a “Square” group numbered 1-4

-first pairs (1&2, 3&4) work together, then they Square with the group to compare answers

-class debriefs activity together

-Square groups work together to write out their own summary of the class discussion (each member will have their own copy of the group summary).
	-T. reviews Pythagorean theorem with class

-T. relates and models the application of right triangles to calculate a distance (traveling along the hypotenuse)

-Ss are grouped into “Square” group, numbered 1-4

-first pairs (1&3, 2&4) work together, share method, then they Square with the group to compare answers and discuss the different travel routes
	-T. models the worksheet activity with an example of a 3x3 table

-Ss are grouped into a “Square” group numbered 1-4

-Ss work on worksheet while T. circulates to monitor students

-after Ss have completed worksheet, T. guides class to discuss how polygons can be categorized into subsets
-T. then introduces subset of regular polygons
	-T. reviews calculating the area of a parallelogram

-Ss are grouped into a “Square” group

-Ss first work in pairs, follow directions on worksheet

-after completing worksheet, Ss write an individual reflection and then share with pair, then Square

	Materials
	-Ships & Space (WS#1)
	-Ships & Space (WS#2)
	- Picking out the Polygons (WS)
	-Finding the Area of a Circle (WS)

	Description
	-In Groups of 4, Ss will be presented with a series of scenarios from early explorers and in each scenario will “calculate and compare”:

-Scenario #1: The surface area and volume of two different styles of boats (the Caravel and the Cog)

-Scenario #2: The surface area of two different sails (Square and Lateen)

-Scenario #3: the difference between the distance traveled by two different explorers (Vasco da Gama, and Marco Polo).

-Based on their calculations, Ss are to hypothesize the relationship between their results and the pros and cons within the different scenarios (e.g. which ship would be better suited for longer journeys, which route would be shorter, etc.)
	-Similar to Ships & Space Pt. 1, students will be presented with scenarios from early explorers

-These scenarios consist of a map of the world, with an overlying grid

-The map shows various exploration routes over land and also over sea, with various points marked off

-In pairs, Ss work together to connect the points and then calculate the distances traveled along each route by either counting the units for vertical or horizontal movements (N-S, or E-W) or using Pythagorean theorem to calculate diagonal movements

-The pairs are to verify each other’s methods and answers

-Ss then Square-up and compare answers

-Squares discuss questions such as: Which explorer traveled the shortest distance? The longest? Would you have preferred exploring over land or sea? Explain your answer.
	-Ss will be working collaboratively to identify, classify, and create different types of polygons

-Ss will complete a Worksheet divided into three parts

-Pt.1 Ss work individually to pick out polygons from a diagram and classify them into triangles, quadrilaterals, or pentagons

-Pt. 2 Ss work in pairs to verify each other’s work, and add any polygons missed

-Pt. 3 Ss create their own individual “multiple-polygon”, then pair-up and add polygons to their partner’s diagram, then square-up, swap sheets and solve each other’s questions

-the Worksheet is then used as a springboard for a class discussion on subsets of polygons

-the T. then gives second Worksheet (“Define a Regular Polygon”) where students will derive the definition of a regular polygon by comparing regular to non-regular polygons
	-Ss will work in pairs and follow the Worksheet

-using the Worksheet, Ss will try 6 different methods for estimating the circumference of a circle

-upon completing each method, Ss reflect on which method they believe to be the best

-the pairs discuss their answers, then match up with another pair and they all share

	Assessment Plan (formative): journal entries and informal observations, self-evaluations (on group work) and participation
(summative): portfolio (consist of their notes, worksheets and journal entries) and test. 


	Greg Poitras
	Kwayhquitlum Middle School
	S.A.: J.P. Reimer
	3 X 80 minutes
	Start: --
	End: --

	Goals: to provide Ss. the opportunity to practice the fundamental process of analyzing design problems and architectural drawings using the properties of scaling and proportion.


	Lesson #

Topic:
	#11
Enlargements and Reductions

(Transformations)


	#12

Scale Diagrams

(Transformations)
	#13

Scale Diagrams

(Transformations)

	Goals


	- use what they learned about the diameter and the area of a circle to graph and compare small, medium, and large pizzas
	- based on research of actual size of certain items, students will create their own scale drawings


	-use a scale diagram to determine the distances from city to city and compare cross country treks of famous people 

	Method
	Teacher introduces activity – shows pizza pamphlets.

Students are put into pairs. One task is assigned to each individual, and then they switch tasks.

Pairs work together to make conclusions and present findings to class.


	Teacher discusses the use of scale drawings by showing an example of a blue print of something.

Students work in pairs, each student will decide on three drawings to draw. 

Students will write a response on today’s experience in their journal (ex. Question. Where do we see this type of mathematics today?)  


	Teacher introduces cross-Canada trips of Terry Fox, Rick Hansen, and the 1988 Olympic Torch.

In a group, students work cooperatively, with specific roles, to collect data (research what cities each trek visited).

As a class, students predict which trek was the shortest and which was the longest, investigate, and conclude results.

	Materials
	Two pizza pamphlets each pair, grid paper, pencils, rulers
	grid paper, rulers, pencils, pencil crayons
	Large Canada map (scale included), felt pens 

	Description
	Pair work, students work cooperatively on pizza activity (each student will have a chance to complete the record/graph task and the other will complete the data compiling task) the students demonstrate and give own explanation to class which pizza has best value and which pizza restaurant has better deal. They will also share with class their favorite pizza restaurant and why it is so.
	Teacher brings in pictures of various buildings, athletes, animals.  

Pairs choose 2 items from each of those categories.  

Pairs work cooperatively and perform online research to determine the height or length of the 6 items.

Each individual must decide on a suitable scale, then choose the three items they will draw using that scale. 

Writing response for homework.
	Each group will cooperatively draw the path of the 3 treks on the same map with 3 separate colours using the shortest possible route between cities.

Students determine and mark the distances between cities on the map.

Students: find total distance for each trek, determine how many hours to complete the route for each trek assuming they all move at 5 km/hour.

Compare map and distances with other groups. Account for any differences.

	Assessment Plan (formative): Journal reflections, self and peer- evaluations, participation and completion of work. Accuracy of students' solutions on assignments.
(summative): Journals, assignments and a unit test are marked for the student's understanding of the concept presented.


Critique of Unit Plan
The lessons of our unit plan were certainly centered around the three principles of learning cited from the IRPs which are: A) Learning requires the active participation of the student; B) People learn in a variety of ways and at different rates; and C) Learning is both an individual and a group process. 

In terms of the first principle, all our lessons require students’ active participation. In order to make students want to participate, the topics chosen were relevant to grade 8 students’ lives and their environment. Clarissa’s lessons require them to roam around the school and even build a kite. It would be much harder for a student to sit alone and not be engaged. Greg’s transformations lessons talk about pizza and students will be able relate to their personal experience. Overall, there was very little direct instruction in our lessons and in fact, if there is anything to criticize on this point, it might be that covering this geometry unit would be difficult without a little direct instruction. We wonder if these activities, although engaging, are enough to reinforce the concepts and the principles at work. For example, although Monica’s lessons on quadrilaterals make use of the formulae for area and volume, are those three lessons enough practice for the students to be able to use them without confusing them? An extension of this question is whether the students would benefit from take-home assignments that reinforce these skills? 
The second principle reinforces our aim to make learning differentiated in style and in speed. Christine’s lessons encourages creativity by getting students to design a lake and a garden while Monica’s area and volume lessons make links with architecture and interior design. By doing so, we wanted to show students that math is everywhere and is not only a paper and pencil activity to be done quietly alone. Also, Adrian’s Ships and Space lessons draw in some Social Studies by relating ships’ sails with their historical significance. In our zeal to include more learning styles in this unit, we may have overlooked the need of many mathematical-logical individuals to have quiet time to work on their paper. The good part about having students work in groups most of the time is that it will narrow the time gap between the strongest and the weakest while still allowing individuals to take the time they need, assuming that along with all the requisite skills to work in groups, the T. instructs students how to be patient. None of the lessons in our unit have put great emphasis on how quickly something can be done. This will decrease anxiety in those that need more time. Although this raises the bottom bar, some might argue that it does not give the encouragement that some advanced students find in competitive situations. This might be worth considering depending on the specific group of students.    

The third principle relates to the two others. As mentioned before, this unit does not allow that much time for individual thinking. However, because it is a unit on geometry, it might be argued that it is less conducive to paper and pen because of its 3-D nature. Otherwise, there was plenty in these lessons to encourage group dynamics. Adrian’s detailed directions for cooperative learning certainly reinforce the development of social skills by having them assume specific roles and have every member be accountable for their work. The good thing about this unit is also that it involves many situations where the class as a group can have interesting discussions after pairs or groups of four have designed their own landscape, room, house, or after they have built their kites. One observation points out that all of our summative assessments made room for a test in which individuals would have to work through problems. From our readings on assessment, if we are to test students with individual sit down work, we should place at least some emphasis on this type of thinking during our lessons. We all agreed that a portfolio would give students the chance to be judged in a less stressful situation, and over a longer period of time, but the fact that we all included a test indicates that we still want to evaluate what learning they can demonstrate by themselves, in a test situation.
The ideas behind these principles of teaching are obviously powerful and potentially transformative. However, it is much easier to adopt these principles without context and perspective. Unfortunately, only one out of us five will have the experience of adapting this series of lessons into a real-life situation.
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