MATHEMATICS	STAGE 3
TEACHING AND LEARNING OVERVIEW
	TERM: 
	WEEK: 
	STRAND: Measurement & Geometry

	SUB-STRAND: 2D Space 2
	WORKING MATHEMATICALLY: 
MA3 – 1WM & MA3-2WM

	OUTCOMES: MA3-15MG 
	Manipulates, classifies and draws two-dimensional shapes, including equilateral, isosceles and scalene triangles, and describes their properties. 


	CONTENT: 

	Identify and name parts of a circle 
· Create a circle by finding points that are all the same distance from a fixed point (the centre)
· All points on a circle are equidistant from the centre 
· Identify and name parts of a circle, including the centre, radius, diameter, circumference, sector, semicircle and quadrant Additional content added as it was deemed necessary
· 



	ASSESSMENT FOR LEARNING
(PRE-ASSESSMENT) 
	 

Pre-Assessment: Identify and name parts of a circle, including the centre, radius, diameter, circumference, sector, semicircle and quadrant.



	WARM UP / DRILL
	· Parts of a circle: Students play online game. (This explores the circle geometry properties of angles, chords, and tangents. The resource also investigates the selection of appropriate circle geometry properties in helping to determine unknowns.)
http://www.learnalberta.ca/content/mejhm/index.html?l=0&ID1=AB.MATH.JR.SHAP&ID2=AB.MATH.JR.SHAP.CIRC&lesson=html/object_interactives/circles/use_it.html
· Drawing and identifying parts of a circle: As a class, identify circles around the school. Discuss the different parts of a circle and write up a diagram on the board.

	TENS ACTIVITY
NEWMAN’S PROBLEM
INVESTIGATION 

	Jane traced around a circle. It had a radius of 4.5cm. What is the diameter? 

	QUALITY TEACHING ELEMENTS
	INTELLECTUAL QUALITY
	QUALITY LEARNING ENVIRONMENT
	SIGNIFICANCE

	
	· Deep knowledge 
· Deep understanding
· Problematic knowledge
· Higher-order thinking
· Metalanguage
· Substantive communication
	· Explicit quality criteria
· Engagement
· High expectations
· Social support
· Students’ self-regulation
· Student direction
	· Background knowledge
· Cultural knowledge
· Knowledge integration
· Inclusivity 
· Connectedness
· Narrative

	RESOURCES
	Art paper, A4 paper, ropes, string, chalk, streamers, measuring tapes, worksheets, notebook file



TEACHING AND LEARNING EXPERIENCES
	WHOLE CLASS INSTRUCTION MODELLED ACTIVITIES
	GUIDED & INDEPENDENT ACTIVITIES

	· Explicitly communicate lesson outcomes and work quality

· Define and reinforce metalanguage used in the unit. Students should be able to communicate using the following language: Teach and Review the definition and meaning of the various parts of a circle such as the centre, radius, diameter, circumference, sector, semicircle and quadrant. Use notebook file to guide lesson.


· Explore and draw parts of a circle 
http://www.mathsisfun.com/geometry/circle.html

· Investigation: Students investigate that points around a circle are equidistant from the centre.


	LEARNING SEQUENCE
Remediation
S2 or Early S3
	· Drawing and identifying parts of a circle: Discuss the different parts of a circle and write up a diagram on the board. Students copy the information into their books.



	
	LEARNING SEQUENCE
S3






	· Group Investigation: Organise students into groups and provide a range of materials such as ropes, string, chalk, streamers and measuring tapes to each group. Using the materials provided, students draw a large circle on the ground. Allow students time to report back to the class and question each group’s choices. After each group has presented, refer students back to the parts of a circle and ask them to label the different parts on their circle, including the centre, radius, diameter, circumference, sector, semi-circle and a quadrant.
· Worksheets: Label the various parts of a circle (e.g. the radius and diameter) and find their area.
· Art Activity: Gather various sized circles for students to trace around (jars, pencil containers, glue sticks, etc.) Give each student a sheet of A4 or art paper and get them to trace around the circles, creating an overlapping pattern that covers the entire page. Students colour each section of the circles in various colours. They can use textas, pencils or oil pastels for colouring.
· Assessment: Students complete a circle worksheet, labelling the various parts of a circle and finding the radius, diameter etc. of them.

	
	LEARNING SEQUENCE

Extension 
Late S3 or Early S2
	· [bookmark: _GoBack]Extension circle activities: Explicitly teach students how to find the area of a circle. Students complete the activities below including finding the area and shapes in a circle; circumscribing regular polygons and inscribing a square in a circle.
http://illuminations.nctm.org/Lesson.aspx?id=2477 http://www.bymath.com/studyguide/geo/sec/geo11.htm
http://www.education.com/study-help/article/geometry-help-inscribed-circumscribed/
http://www.mathsisfun.com/geometry/circle-area.html






	
	EVALUATION & REFLECTION
	Student Engagement:	Achievement of Outcomes:
Resources:	Follow Up:
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Blackline master lesson 2.pdf
Parts of a circle

Draw if necessary and label the following parts of a circle:
« centre
« radius
. diameter
. circumference
« sector
« semi-circle

« quadrant.
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Parts of a circle lesson 1.pdf
Stage 3 | Properties of circles | Lesson one

Teaching Space and Geometry

Parts of a circle

Drawing a circle and identifying the parts of a circle

Purpose

Students need to be able to disembed parts of a circle to understand its properties.

Outcomes

S$GS3.2a Manipulates, classifies and draws two-dimensional shapes and describes side
and angle properties

Working mathematically

The students learn to:

= apply problem solving strategies to draw circles (Applying Strategies)

= use correct language to describe parts of a circle (Communicating)

= justify strategies to construct a circle (Reasoning)

= question the accuracy of strategies (Questioning).

Key concepts

= All points on the circumference of a circle are equidistant from the centre.
= A pair of compasses establishes a fixed point and a series of points equidistant from it.

Materials

* rope, string, chalk, streamers, measuring tapes
* a pair of compasses for each student
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Stage 3 | Properties of circles | Lesson one

Teaching Space and Geometry

Steps Questions and discussion

As a class, identify circles in the playground.

How could you check whether a shape
is a circle?

Organise the students into groups and provide
a range of materials such as ropes, string,
chalk, streamers and measuring tapes to
each group.

How would you use the materials provided
to draw a large circle on the ground?

Allow sufficient time for each group to decide
upon a suitable strategy and then draw a circle
on the ground.

Have each group explain its strategy for
drawing a circle and justify it to the class.

Provide an opportunity for the students to
question each group regarding its strategy.

After each group has presented and justified its
strategy, discuss the parts of a circle, including
the centre, a radius, a diameter, a
circumference, a sector, a semi-circle and a
quadrant.

Following the discussion, have the students
return to the drawn circles and draw and label
the parts discussed.
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Stage 3 | Properties of circles | Lesson one

Teaching Space and Geometry

Steps

Questions and discussion

Return to the classroom.

Provide each student with a pair of compasses
and direct the students on how to use them.

Provide the students with paper.
Ask the students to use the compasses to
draw a circle and label the parts.

Instruct the students to create a design based
on circles.

Have the students share their designs with the
class and explain how the design could be
used in the making of a product, for example
tiles, fabric, a flag, wrapping paper.

How could you draw a circle on a piece
of paper?

Why does a pair of compasses draw
a circle?
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Solve the missing elements for each problem. Use 3.14 for 11. Area = Tr F:C=7D

Radius:

Diameter: 34 inches

Circumference:

Area.

4)

Radius: 13 cm

Diameter:

Circumference:

Area:

7)

Radius:

Diameter: 32 inches

Circumference:

Area:

Radius:
Diameter:
Circumference:

Area:

Radius:
Diameter:
Circumference:

Area:

8) K

Radius:
Diameter:
Circumference:

Area:

T

Q

S

2 cm

18 inches
M

6 cm

3)
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o
~

Radius: 15 inches

Diameter:

Circumference:

Area:

6)

A

Radius: 14 cm

Diameter:

Circumference:

Area:

9)

r
Zwo
<

Radius:

Diameter: 36 inches

Circumference:

Area:
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Solve the missing elements for each problem. Use 3.14 for 11. Area = Tr F:C=7D
T

1) 2) 3)

o)
@)
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T
(&
x

Radius: 17 inches Radius: ) S2 cm Radius: 15 inches
Diameter: 34 inches Diameter: 4 cm Diameter: 30 inches
Circumference: 106.76 inches Circumference: 12.56  cm Circumference: 94.2 inches
Area: 907.46 _inches Area: 1256 cm Area: 706.5  inches
S F E
Q
4) 5) 6) m
H J
N
R G
Radius: 13 cm Radius: 9 inches Radius: 14 cm
Diameter: 26 cm Diameter: 18 inches Diameter: 28 cm
Circumference: 81.64 cm Circumference: 56.52  inches Circumference: 87.92  cm
Area: 530.66 cm Area: 254.34  inches Area: 615.44 cm

7) 8) K 9)
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i
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Radius: 16 inches Radius: 6 cm Radius: 18 inches
Diameter: 32 inches Diameter: 12 cm Diameter: 36 inches
Circumference: 100.48 inches Circumference: 37.68  cm Circumference: 113.04 inches
Area: 803.84 inches Area: 113.04 cm Area: 1017.36 inches
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Stage 3 | Properties of circles | Lesson three

Teaching Space and Geometry

Shapes in a circle

Circumscribing regular polygons and inscribing a square in a circle

Purpose

Students need to understand the features and properties of shapes in order to
construct them.

Outcomes

S$GS3.2a Manipulates, classifies and draws two-dimensional shapes and describes side
and angle properties

Working mathematically

The students learn to:

= circumscribe regular polygons and inscribe a square in a circle (Applying Strategies)

= explain their strategies for circumscribing and inscribing regular polygons
(Communicating, Reasoning)

= reflect upon their strategies and upon the geometric properties of shapes (Reflecting).

Key concepts

= The vertices of regular polygons are equidistant from a point which is the centre of the
circle that circumscribes them.

= All regular polygons can be inscribed in a circle.

Materials

» aruler and a pair of compasses for each student

= an enlarged copy of the BLM

= a copy of the BLM for each student

= a large square circumscribed by a circle, drawn on the board

nnnnnnnnnnn
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Stage 3 | Properties of circles | Lesson three

Teaching Space and Geometry

Teaching points

= Circumscribe — to construct a circle around a shape so that all of the vertices of the shape
lie on the circumference of the circle

* |nscribe — to draw a shape so that all of its vertices lie on the circumference of a given
circle

= The BLM could be photocopied back-to-back for the students.

= A square could be inscribed in a circle by drawing two perpendicular diameters of the
circle. These diameters are the diagonals of the square and their points of intersection
with the circle are the vertices of the square.

Steps Questions and discussion

Display the enlarged copy of the BLM to the
students.

What are the names of the shapes
displayed?

What is a polygon?

Which ones of these shapes are
polygons?

How do you know?

Refer the students to the circumscribed square
drawn on the board.

How would you describe this diagram?

What do you notice about the vertices of
the square?

If the terms circumscribe and inscribe do not
arise during the class discussion, introduce
them.
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Stage 3 | Properties of circles | Lesson three

Teaching Space and Geometry

Steps Questions and discussion

Provide each student with a copy of the BLM
and a pair of compasses.

Ask the students to use their compasses to
circumscribe the square on their sheet.

Were you able to complete the task
successfully?

What difficulties did you encounter?
What strategies did you use to try and
solve the problem?

Use student work samples to compare and
discuss successful strategies for solving the
task.

If the students are unable to determine a
strategy for solving the task, then tell them that
this can be done by locating the point at which
two axes of symmetry intersect.

Draw lines along two axes of symmetry on

the square to demonstrate locating where they
intersect.

How could we know that this is also the

centre of the circle that circumscribes the
square?

Demonstrate using a pair of compasses to
draw the circle that circumscribes the square.

Ask the students to circumscribe the remaining
polygons on the BLM.

What strategies did you use to
circumscribe the other polygons?

Why?
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Stage 3 | Properties of circles | Lesson three

Teaching Space and Geometry

Steps

Questions and discussion

Provide each student with another sheet of
paper and a ruler.

Ask the students to use their compasses to
draw a circle on their sheet.

Allow the students sufficient time to complete
the task and then ask them to discuss their
strategies with a partner.

Have some of the students share their
solutions.

Use a pencil and ruler to inscribe a square
in the circle that you have drawn.

How do you know that you have drawn a
square?
How could you check?

How could you use the diagonals to
check?
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AREA OF ACIRCLE #1

Directions: Find the area of each circle. Write your answer in the space provided.

1) 2) 3)

Area Area Area
4) 5) 6)

Area Area Area
7) 8) 9)

Area Area Area
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