General Studies for Primary Schools
Lesson design
The Moon phases
	Key Stage
	KS2

	Learning time
	80 minutes

	Prior
knowledge 
	· The Moon is the Earth’s natural satellite.
· The Moon revolves around the Earth.

	Learning objectives
	Students are able to
· know why we can see the Moon 
· recognise the cause of Moon phases
· recognise the relationship between the Moon phases and the Chinese Lunar Calendar
· master scientific process skills which include observing, predicting, recording and interfering
· [bookmark: _GoBack]show curiosity and sustain interest in learning science



	Teaching flow
	Content

	Motivation
	Ask students to draw a moon on a paper.
· Q: All of you must be familiar with the Moon at night.
Draw a moon on the paper.
A: Free answers (e.g. full moon, crescent moon, or a moon in other shapes)
· Point out that the view of the Moon varies in different shapes during a month, which is known as “Moon phases”. Then move on to discuss “why can we see the Moon?” and “What are the causes of Moon phase changes?”

	Development
Worksheet (1)

	Learn about why we can see the Moon
Teacher review, explain or raise questions about the following concepts:
· Review the concepts of “luminous objects” and “non-luminous objects” - the Moon is a non-luminous object
· Review the concept of “reflection of light” (Refer to the teaching materials of “reflection of light” in the “Light, Sound, Electricity” CD)
Q: Why can we see the objects in the classroom (e.g. chairs)?
A: We can see the chairs because they reflect light to our eyes.
· Q: Applying the same concept, explain why can we see the Moon?
A: We can see the Moon because it reflects sunlight to our eyes.

Conclusion:
The Moon shines because the Moon reflects sunlight to the Earth. The Moon’s side facing the Sun is illuminated given the reflection of sunlight, while the side turning away from the Sun is darkened.

	Worksheet (2)


	· Teachers’ explanation - As the Chinese Lunar Calendar is based on the revolution cycle of the Moon around the Earth, the lunar dates are closely related to the Moon phases.
· [image: ]Simulation activity: Students take photos of the Moon phases on different days.
Materials for each group:
· “The Moon phases” worksheet in 
A3 size (p.3)
(Suggestion: Images taken will be clearer if 
the worksheet is printed in black.)
· One ping pong ball (coloured half in black and half in white)
· Reusable adhesive (small amount)
· One piece of black cardboard in A4 size
· One camera / tablet
1. Teachers divide students into groups and distribute the required materials to them.
2. Students take photos of the Moon phases on different days by following the steps in the worksheet. (if lesson time is insufficient, teachers may assign different groups to take photos of the Moon phases of particular days.)
3.  Students share their results

Conclusion:
· While the Moon revolves around the Earth, the illuminated area of the Moon facing the Earth varies as the Moon revolves in its orbit, resulting in the Moon phases.
· Teachers explain the changing pattern of Moon phases by using the photos taken by students.
In the first half of a lunar month, the Moon changes from waning to waxing;
In the second half of a lunar month, the Moon changes from waxing to waning.

	Conclusion
	Summarise the key points of this lesson:
· The Moon shines because the Moon reflects sunlight to the Earth. The Moon’s side facing the Sun is illuminated given the reflection of sunlight, while the side turning away from the Sun is darkened.
· Illuminated area of the Earth is always the area that faces the Sun, wherever the Moon moves to.
· While the Moon revolves around the Earth, the illuminated area of the Moon facing the Earth varies as the Moon revolves in its orbit, resulting in the Moon phases.
· The changes of Moon phases are periodic. In the first half of a lunar month, the Moon changes from waning to waxing; in the second half of a lunar month, the Moon changes from waxing to waning.


Examples of questioning
	· Q: How many days are there in a month?
A: 30 / 31 / 28 / 29 days
· Q: How many days are there in a month according to the Chinese lunar calendar?
A: 30 days
· Q: What is the Chinese lunar calendar based on?
A: Free answers (Teachers may point out that: “Ancient Chinese calculated the date based 
on the lunar conditions.”)
· Q: On the first day and fifteenth day of a lunar month, the illuminated area of the Moon remains the 
same, but why does the Moon look different on those two days?
A: That is because its illuminated area turns away from the Earth on the first day of a lunar month 
while it directly faces the Earth on the fifteenth day.
· Q: What are the factors leading to the Moon phases?
A: As the Moon revolves around the Earth, it moves to different positions on different days; therefore, the area of illuminated part of the Moon observable from the Earth varies, resulting in different forms of Moon phases.
(Remarks: If the Moon enters the shadow of the Earth, that is “lunar eclipse” )



	Common misunderstanding
	Misunderstanding: Sunlight reaches the Earth radically.
Fact:  As the size of the Sun is much larger than the Earth and they are far apart from each other, we can assume that sunlight travels to the Earth in parallel rays.

	Reference
	· Why do we always see the same side of the Moon?
http://www.lcsd.gov.hk/CE/Museum/Space/zh_TW/web/spm/starshine/faq/moonq.html

	
	Set up:
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