Seppo Teaching Plan - Mathematics Orientation In and Around School

Form: S3

Time: 90 minutes

Learning Objectives:

An end-of-year competition that acts as a comprehensive review of various topics throughout the whole junior Mathematics curriculum.

Cognitive Knowledge

Students should be able to:

K1.

K2.

K3.

K4.

K5.

K6.

K7.

recognise symmetric figures in daily life;

distance

determine the average speed using the formula speed =

time ’
recognise the relationship among the radius, circumference of a sector and the base radius, and slant height of a cone;

. . 1
determine the volume of a cone using the formula V' = gnrzh;

express the range of the weight of a piece of A4 paper using the maximum absolute error of a measurement;
recognise the relationship between the probability of hitting a target and the area on the target board;

apply the trigonometric ratios in solving problems in real-life situation.

Psychomotor Skills

Students should be able to:

S1.

measure angle of elevation using a clinometer.

Values and Attitude

Students should be able to:

V1.

appreciate the usefulness of Mathematics by applying in real-life situation.
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Related units for the Curriculum:

Unit 6: Rates, ratios and proportions
Unit 15: Errors in measurement
Unit 18: Mensuration

Unit 27: Trigonometry

Unit 31: Probability

Lo EEHEH
@ HedCity



Teaching Procedures:
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Stages Time (mins)

Objectives

Procedures

Materials

Preparation -

Teacher creates a
map of your
school, build
customised
activities with
checkpoints using

Seppo

edestri KwWay

l Garden |

O/

map.

B

Chess and board
games society room|

Basketball Court

Volleyball Court { ‘]
& > 4
Flag pole
Chemistry Biology
Labostory La bostory

. Take the satellite map of your school off ‘Google Map’ or use a hand-drawn

. Set the checkpoints for different activities:

- For the symmetric shapes task: set a checkpoint in the classroom.

- For the speed measuring task: set checkpoint in a pedestrian walkway

near the school.

- For the paper cone cup task: set a checkpoint in a Biology laboratory.

- For the paper weighing task: set a checkpoint in a Chemistry laboratory.

- For the target hitting task: set a checkpoint in the chess and boardgames

society room.

- For the clinometer task: set checkpoints in the garden and the volleyball

court.

1. A Seppo instructor
account

2. Sample activity:
Mathematics
Orientation In and

Around School

DOWNLOAD

Mathematics Orientation in
and around school

Jan 09, 2020

HKEdCity

Maths Chinese 13-15
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Pre-lesson 10 Briefing Students 1. Assign Students into groups of 4 to 5. Smartphones or tablets
on the rules, 2. Inform Students the tasks and zone of activities. (one per group), able to
guidelines and open Seppo
safety concerns of (https://seppo.io/)
the activities (Recommend Chrome or

Safari browser)
Checkpoint 1: / Finding symmetric | 1.  Find objects with reflectional or rotational symmetry.

Look

everywhere

figures

2. Take pictures of the objects. Draw the axis/axes of symmetry on the

photos and upload them.

Exerclse type: Creatlve s

Maximum points: 5

Task: Find objects of symmetric shape

Look for objects in the whole school area with reflectional or
rotational symmetry.

Take pictures of the objects and draw the axis/axes of symmetry.

Upload the images.

Each object with correct description: 1 mark

Maximum: 5 marks
Bulld your answer:

Image



https://seppo.io/
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Checkpoint 2:

Fast and furious

15

Estimating the
average speed of a

vehicle

owN PR

Students go to the pedestrian walkway near a road.
Record a video of a vehicle moving down a road.
Find the distance travelled by the vehicle using the measuring wheel.
Find the time taken for travel by watching the video recorded.
Members of each group assign the roles among themselves:

- Two students to carry the flags and give signal.

- One student to record the process using a smart phone.

- One student to measure the distance using a measuring wheel.
Students calculate the speed of the vehicle and upload the answer.

Tip: Think about how to make use of the flags for a more accurate result.

Exerclse type: Creatlve Fas
Maximum points: 6

Task: Estimate the speed of a moving vehicle

Speed = Distance / Time

Record a video of a vehicle moving down a road.

Find the distance travelled by the vehicle using the measuring
wheel.

Find the time taken by watching the video recorded.

Think about how to make use of the flags for a more accurate
result.

Calculate the speed of the vehicle and express the answer in
a) m/s and b) km/h

Upload Nthe video and 2)a photo of the steps+answer
Video: 1 mark

Method: 2 marks

Steps&Answer: 3 marks

-_——

Student A« Student Cv @ Student B«

2 Flags, a measuring
wheel and a smart
phone with camera for

each group
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Checkpoint 3:
Do not eat and
drink in Bio lab!

10

Measuring the
volume of a paper

cone cup

. Students go to the Biology laboratory.

. Students measure the angle and radius of the paper cutout with protractor

and ruler.

. Students calculate the base radius, slant height, height and volume of the

cone if the cutout is folded.

. Students form the paper cone and pour water into the cup.

5. Students measure the actual volume of water using a measuring cylinder

and calculate the percentage error.

Exercise type: Creatlve s
Maximum po -5
Task: Estimate the volume of a paper cone cup

You are provided with a cutout of an unfolded paper cone, a
protractor, a ruler, glue and a measuring cylinder.

Part 1:
Meaure the angle and radius of the unfolded paper cutout

Question 1: If the paper cutout is folded into a cone, what is the
height and base radius of the cone?

Question 2: Calculate the volume of the cone using the formula.
Part 2:
Fold the cutout into a cone, then pour water into the cone cup

Measure the volume of water in the cup using the measuring
cylinder.

Question 3: Calculate the percentage error between the calculated
volume and the measured volume.

Upload your steps and answer as images.

Measurement: 1 mark
Question 1: 2 marks
Question 2: 1 mark

Question 3: 1 mark

Cutouts of unfolded
paper cone, glue, rulers,
protractors, measuring

cylinder and tap water
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Checkpoint 4: A
sheet of A4

paper

10

Estimating the
weight of one

sheet of A4 paper

1. Students go to the Chemistry laboratory.

2. Students measure the weight of 500 sheets of A4 paper and state the
maximum absolute error.

3. Students calculate the range (upper and lower limits) of the weight of one

sheet of A4 paper.

Exerclse type: Creatlve s

Maximum points: 4

Task: Estimate the weight of one sheet of A4 paper
Weigh 500 sheets of A4 paper with an electronic balance
Write down the maximum absolute error of the measurement.

Calculate the range (upper and lower limits) of the weight of one
sheet of A4 paper.

Upload your steps and answer as an image.

Steps and answer: 4 marks

Bulld your answer:

Image

500 sheets of A4 paper
and an electronic

balance
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Checkpoint 5:
Bullseye
(Optional)

10

Calculating the
probability of
hitting the bullseye

1.
2.

Students go to the Chess and boardgames society room.

Students measure the radius of the concentric circles on the target board.

Students calculate the probability of hitting the bullseye if a dart lands
randomly on the board.

Students record a video of a groupmate throwing a dart and upload the
video.

(Optional) Scores are assigned to different colored areas, calculate the

expected value of score when randomly throwing a dart.

Exerclse type: Creative A
Maximum points: 3
Task: Find the probability of hitting the bullseye

Question: If a dart hits a random spot on the target board, what is
the probability of it hitting the bullseye?

You are provided with a ruler. Upload your steps and answer as an
image.

Record a video of any one of your groupmate hitting the bullseye
Video: 1 mark

Steps and answer: 2 mark

Bulld your answer:

o
Image Video

Target board, ruler
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Checkpoint 6:
Look up!

25

Estimating the
height of a tall tree

1. Students go to the garden.

2. Measure the height of the eye level of an observer.

3. Measure the angle of elevation of the tree using a clinometer.
4. Measure the separation between the tree and the observer.
5. Calculate the height of the tree.

Exerclse type: Creatlve s

Maximum points: 5

Task: Estimate the height of a tree

You are provided with a clinometer and a tape measure.

Measure the height of the eye level of the observer in your group
Measure the angle of elevation of the selected tree.

Take a picture of the observer using the clinometer and the reading
of the clinometer.

Measure the distance between the tree and the cbserver.

Calculate the height of the tree, upload the steps and answer as an
image.

Picture and measurement: 3 marks

Steps and answer: 2 marks

Clinometer, tape

measure
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Checkpoint 7:
Height of the
School
(Optional)

Estimating the
height of the

school

. Students go to the volleyball court.

. Measure the angle of elevation of the top of school from a certain position

X.

. Students walk a few steps forwards until arriving position Y, measure the

angle of elevation again.

. Measure the separation between position X and Y.

5. Students calculate the height of the school.

Exerclse type: Creatlve as
Maximum points: 5

Task: Estimate the height of the flag pole

You are provided with a clinometer and a tape measure.

Measure the height of the eye level of the observer in your group

Measure the angle of elevation of the flag pole when observed from
point P.

Measure the angle of elevation of the flag pole when observed from
point Q.

Measure the distance between points P and Q.

Estimate the height of the flag pole, upload your steps and answer
as an image.

Measurement: 2 marks

Steps and answer: 3 marks

Position X« Position Y«
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Post-task 10 Conclude the 1. Students return to the classroom.
competition and 2. Teacher gives a brief review on the knowledge related to the tasks.
announce the 3. Teacher computes the total points of each group and announces the winner.
winner

Sample school map with checkpoints

Chess and board
games society room

4 h @ 0

Basketball Court )
< )\

Q Volleyball Court

. O e .

Top of school

Chemistry Biology

\ ) La bostory Labo Btory
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Exerclse type: Creatlve Y
Maximum points: 5
Task: Find objects of symmetric shape

Look for objects in the whole school area with reflectional or
rotational symmetry.

Take pictures of the objects and draw the axis/axes of symmetry.

Upload the images.

Each object with correct description: 1 mark

Maximum: 5 marks
Bulld your answer:

Image
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Exerclse type: Creative P
Maximum points: &

Task: Estimate the speed of a moving vehicle

Speed = Distance / Time

Record a video of a vehicle moving down a road.

Find the distance travelled by the vehicle using the measuring
wheel.

Find the time taken by watching the video recorded.

Think about how to make use of the flags for a more accurate
result.

Calculate the speed of the vehicle and express the answer in
a) m/s and b) km/h

Upload 1)the video and 2)a photo of the steps+answer
Video: 1 mark

Method: 2 marks

Steps&Answer: 3 marks

Bulld your answer:

(>
Image Video
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Exerclse type: Creative A
Maximum points: 5
Task: Estimate the volume of a paper cone cup

You are provided with a cutout of an unfolded paper cone, a
protractor, a ruler, glue and a measuring cylinder.

Part 1:
Meaure the angle and radius of the unfolded paper cutout.

Question 1: If the paper cutout is folded into a cone, what is the
height and base radius of the cone?

Question 2: Calculate the volume of the cone using the formula.
Part 2:
Fold the cutout into a cone, then pour water into the cone cup

Measure the volume of water in the cup using the measuring
cylinder.

Question 3: Calculate the percentage error between the calculated
velume and the measured volume.

Upload your steps and answer as images.

Measurement: 1 mark
Question 1: 2 marks
Question 2: 1 mark

Question 3: 1 mark
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Exerclse type: Creatlve s
Maximum peoints: 4

Task: Estimate the weight of one sheet of A4 paper

Weigh 500 sheets of A4 paper with an electronic balance

Write down the maximum absolute error of the measurement.

Calculate the range (upper and lower limits) of the weight of one
sheet of A4 paper.

Upload your steps and answer as an image.

Steps and answer: 4 marks

Bulld your answer:

Image

500 5 A4 ARGRAIEE T
5
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Exerclse type: Creative ~
Maximum points: 3
Task: Find the probability of hitting the bullseye

Question: If a dart hits a random spot on the target board, what is
the probability of it hitting the bullseye?

You are provided with a ruler. Upload your steps and answer as an
image.

Record a video of any one of your groupmate hitting the bullseye
Video: 1 mark

Steps and answer: 2 mark

Bulld your answer:

o
Image Video

HORE, R
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Exerclse type: Creatlve
Maximum points: 5

Task: Estimate the height of a tree

You are provided with a clinometer and a tape measure.

Measure the height of the eye level of the observer in your group

Measure the angle of elevation of the selected tree.

Take a picture of the observer using the clinometer and the reading

of the clinometer.

Measure the distance between the tree and the observer.

Calculate the height of the tree, upload the steps and answer as an

image.

Picture and measurement: 3 marks

Steps and answer: 2 marks

AR ~ TR
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Exerclse type: Creatlve as
Maximum points: 5

Task: Estimate the height of the flag pole

You are provided with a clinometer and a tape measure.

Measure the height of the eye level of the observer in your group

Measure the angle of elevation of the flag pole when observed from
point P.

Measure the angle of elevation of the flag pole when observed from
point Q.

Measure the distance between points P and Q.

Estimate the height of the flag pole, upload your steps and answer
as an image.

Measurement: 2 marks

Steps and answer: 3 marks
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