
265  |  Qatar science scheme of work  |  Grade 6  |  Unit 6E.1  |  Earth and space 1 © Education Institute 2005 

GRADE 6: Earth and space 1 

The movement of the Earth and the Moon 

About this unit 
This unit is the only unit on Earth and space in 
Grade 6. The unit requires some knowledge of 
light (Unit 6P.2). It forms a basis for further 
studies of the Solar System in Grade 8. 

The unit is designed to guide your planning and 
teaching of lessons on Earth and space. It 
provides a link between the standards for 
science and your lesson plans. 

The teaching and learning activities should help 
you to plan the content and pace of lessons. 
Adapt the ideas to meet the needs of your class. 
For extension or consolidation activities, look at 
the scheme of work for Grade 8 and Grade 4. 

You can also supplement the activities with 
appropriate tasks and exercises from your 
school’s textbooks and other resources. 

Introduce the unit to students by summarising 
what they will learn and how this builds on earlier 
work. Review the unit at the end, drawing out the 
main learning points, links to other work and ‘real 
life’ applications. 
 

Previous learning 
To meet the expectations of this unit, students should already recognise that 
day and night are caused by the rotation of the Earth on its axis. They also 
should understand that the Sun is the source of light by day and that we see 
the Moon because it is illuminated by sunlight. 
 

Expectations 
By the end of the unit, students know that the Sun and stars are light 
sources but that the Moon is an illuminated object that reflects light from the 
Sun. They know the shape and approximate relative sizes of the Sun, the 
Earth and the Moon. They know that the revolution of the Moon around the 
Earth causes the phases of the Moon. They know the causes of the tides 
and of eclipses. They know that the Earth orbits the Sun once every year, 
why the Sun appears higher in the sky in the summer than in the winter. 

Students who progress further account for some observed differences 
between the Earth and the Moon. They know why summer is hotter than 
winter. They explain the origins of, and differences between, the Saudi 
Islamic calendar and the Gregorian calendar. They distinguish between the 
umbra and penumbra in a shadow and relate it to lunar eclipses. 

 

Resources 
The main resources needed for this unit are: 
• video and still photographs of the Sun and Moon downloaded from the 

Internet 
• a ‘Moon diary’ consisting of records by students to be completed before 

the teaching of the unit (see the third section of this unit ‘The phases of 
the Moon and eclipses’) 

• Internet access 
 

Key vocabulary and technical terms 
Students should understand, use and spell correctly: 
• Sun, sunspots, solar, solar flares 
• Moon, lunar, crater, Moon phases 
• light source, reflected light 
• year, month, day, night, seasons, calendar 
• eclipse, shadow, umbra, penumbra 

UNIT 6E.1 
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Standards for the unit 

12 hours 
 SUPPORTING STANDARDS  CORE STANDARDS 

Grade 6 standards 
 EXTENSION STANDARDS 

4.13.1 Know that the Sun is a source of light 
and that this causes shadows of 
objects. 

6.13.1 Know that the Sun and stars are light sources and that the Sun is the 
source of our daylight.  

8.15.4 Know that the Sun is a star and that, 
like all stars, it radiates light and heat. 

6.16.3 Know that we see light sources 
because light travels from them to 
our eyes and that we see objects that 
are not light sources because they 
are illuminated by light sources and 
light is reflected into our eyes. 

  

 6.13.2 Explain that we see the Moon at night because it is an illuminated object 
that reflects light from the Sun.  

 

 6.13.3 Know that the Sun, the Earth and the Moon are all roughly spherical 
objects in space and know their approximate relative sizes.  

 

 6.13.4 Know that the Moon revolves around the Earth once every 28 days and 
show how this causes the phases of the Moon.  

 

 6.13.5 Know that the gravitational attraction of the Moon and the Sun on the 
Earth’s seas causes the tides.  

 6.13.6 Know the causes of eclipses of the Sun and the Moon. 

4.13.3 Explain how the movement of the 
Earth on its axis causes day and night. 

6.13.7 Know that the Earth orbits the Sun once every year.  

 6.13.8 Understand why the Sun is higher in the sky during the summer than in the 
winter and why it is hotter in summer than in winter. 

8.15.1 Explain night and day, eclipses, 
seasons, tides, and phases of the Moon 
in terms of the movement and relative 
sizes of the Sun, Earth and Moon. 

5 hours 

The Sun–Earth–
Moon system 
 

3 hours 

The movement of 
the Earth 
 

4 hours 

The phases of 
the Moon and 
eclipses 

 6.3.1 Make models from everyday materials to help explain scientific phenomena 
and technological solutions. 

7.2.3 Know that our understanding of 
science has accumulated and 
changed over time and is the result of 
work in many countries 
 

Unit 6E.1 
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Activities 

Objectives Possible teaching activities Notes School resources 

Before studying this unit, students need to understand the difference between an object that 
we see because it is a source of light and those that we see by reflected light. This is covered 
in Unit 6P.2. 

Use the Internet throughout this unit as a source 
of information and illustrative photographs. 

 

Ask students to make flip books of other solar events, such as sunspots – set this as a 
homework task for more advanced students. Sunspots can often be observed on the surface of 
the Sun using firmly clamped binoculars to project the image of the Sun onto a sheet of white 
card. Discuss the origins and nature of sunspots with more advanced students. Ask students 
for their ideas about the approximate sizes of the Sun, Earth and Moon and the distances 
between them (you could tell them that the diameter of the Earth is about 12 000 km and ask 
for their ideas about the other dimension and distances). Make a note of some of their answers 
and, at the end of this topic, compare them with the actual values. 

Note that the diameter of the Sun is 109 times the 
diameter of the Earth. 
 
 

Use this column to note 
your own school’s 
resources, e.g. 
textbooks, worksheets. 

5 hours 

The Sun–Earth–Moon 
system 
Know that the Sun and stars 
are light sources and that the 
Sun is the source of our 
daylight.  

Explain that we see the Moon 
at night because it is an 
illuminated object that reflects 
light from the Sun.  

Know that the Sun, the Earth 
and the Moon are all roughly 
spherical objects in space 
and know their approximate 
relative sizes.  

The Sun 
Display a collection of photographs of the Sun that show it as source of light and heat. Some 
speeded-up video clips of solar flares give a vivid impression of the activity of the Sun. Ask 
advanced students to access the daily report on SOHO website and report on any interesting 
features related to the solar ‘weather’ that they note.  
Obtain still photographs of a solar flare as it erupts and print out several sets on card. Divide 
students into groups, give each group a set of the cards and ask them to make a solar flare flip 
book. Flares typically take several hours to erupt and die down, and the flip book can show this 
speeded up. Ask the class to make an estimate of the size of the flare. Discuss possible origins 
of flares. The details will be beyond students at this stage, but make sure they understand that 
the Sun is very hot and that huge masses of material can be rapidly thrown into space through 
distances many times the diameter of the Earth. Students will compare it to a huge ball of fire, 
but point out that it must be different because a fire requires air, and also the temperature of a 
fire is less than 1000 °C but the temperature of the surface of the Sun is about 6000 °C. 

Discuss with students the fact the Sun is a star. Ask for reasons why it is much brighter. It 
appears brighter than other stars because it is much closer (about a million times closer than 
the next nearest star). Ask them what the Earth might be like if the only light and heat reaching 
it came from the other stars. This should lead to an understanding that the light and heat from 
the Sun are essential to life on Earth.  

 
The website of the Solar and Heliospheric 
Observatory (SOHO) satellite observatory that is 
orbiting the Sun is a useful source of information 
and pictures (http://sohowww.nascom.nasa.gov). 
NASA maintains a daily report of significant 
details of solar activity.  

The SOHO webpage has some sequential solar 
flare photographs. Another good source is the 
Photo Gallery of Crosby Ramsey Memorial 
Observatory of the Maryland Science Centre, 
http://www.mdsci.org/exhibits/observatory/photo/ 
index.cfm 

 

 

Unit 6E.1 
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Objectives Possible teaching activities Notes School resources 

The Moon 
The main purpose of this section is to contrast the Moon with the Sun. Show a collection of 
photographs of US astronauts exploring the surface of the Moon. In particular, show some 
video clips of them walking on the Moon and driving the Moon buggy. Ask the class to write 
down in a table what the photographs tell us first about the main differences between the Sun 
and the Moon and then about any differences between the Earth and the Moon (such as the 
way the astronauts move, the colour of the sky, where the light comes from, what happens to 
dust raised). Discuss the differences between the Sun and the Moon with the class, noting 
particularly that the Moon is a cool place, and that light on it comes, like light on Earth, from the 
Sun. 

Ask the class why they think we can see the Moon in the sky at night. Leave open for later why 
the Moon appears a different shape on different nights. We see the Moon by light from the Sun 
that is reflected to us by the Moon’s surface. 

Ask advanced students for possible explanations of the differences they noted between the 
Earth and the Moon, particularly in the way the astronauts walked with springing steps, why 
they often fell over and why dust took a long time to settle even when there was no air to blow 
it around. (The force of gravity is studied in Unit 6P.1.) 

Ask students what they think might have caused the surface features, such as craters, that can 
be seen on the Moon through binoculars and in photographs. Allow students to create similar 
features in the classroom by dropping a stone into fine sand or mud. This will lay the foundation 
for work in Grade 8 on planetary formation. You may wish to take it further here and link it to 
observations of ‘shooting stars’. 

 

The NASA website, http://www.nasa.gov and 
their educational site 
http://www.thursdaysclassroom.com are useful 
resources for information about lunar exploration. 

  

A class display of the Sun and the Moon 

Create a display of photographs of the Sun and the Moon. Make very approximate scale 
models of the Sun, the Earth and the Moon from cardboard disks. Ask more advanced 
students to work out how far apart these will have to be placed to make a model of the Sun–
Earth–Moon system on the same scale. The class should be clear about the relative 
magnitude of these distances, in particular the fact that the diameter of the Sun is about 
three times the distance from the Earth to the Moon. 
 

 
A 1 : 109 scale will result in the Earth being about 
1 cm in diameter, the Sun about 100 cm and the 
Moon about 3 mm On this scale the Sun–Earth 
distance will be about 150 m and the Earth–Moon 
distance is about 30 cm. 
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Objectives Possible teaching activities Notes School resources 

Day and night 
Challenge students, in groups, to design and make, from everyday materials, a model of the 
Sun–Earth–Moon system that can be used to demonstrate the movement of the Earth and 
Moon around the Sun. The Sun must be a light source. The objects need not be to scale. The 
system must show the spin of the Earth and the axis about which it is rotating. Ask them to 
indicate roughly the continents on the Earth and show where Qatar is.  

Ask students to explain, using their models, the existence of day and night. 

 
Mechanical models of the Sun–Earth–Moon 
system that can be used to demonstrate 
everything in this topic are commercially available 
but not necessary. 

 

Seasons 
Ask students why they think it is hotter in summer than in winter. This will raise misconceptions, 
the most common of which is likely to be that they think the Sun is nearer to the Earth in 
summer. If they raise this, challenge them to explain the fact that in most of Africa, Australia 
and South America the hottest time of the year is December to February. 

Ask students about the position of the Sun in the sky in summer compared with winter and then 
ask each group to show that using their model. Challenge them further to show how the Earth 
must move around the Sun during the year to create summer and winter. Ask them to explain 
why daylight time is longer in summer than in winter, and that near the poles in summer it is so 
long that there is no night. 

Students will find the explanation of why it is hotter in summer rather difficult. Assist them using 
a torch that produces a clear long beam. Darken the classroom if possible. Shine the torch 
vertically downwards on a piece of paper and draw around the brightest spot. Shine it from the 
same height above the table at an angle of 40–50°. Draw around the spot again. Cut out the 
two pieces of paper and ask what the difference is. They will notice that they are a different 
shape and also that the one that is lit by the torch at 40–50° is larger. Discuss which was 
brightest and in which was the heat and light (this can be referred to as the Sun’s energy) more 
concentrated and less spread out? The same energy in summer is concentrated on a small 
part of the Earth and so it heats up more.  

More advanced students may understand that another reason why the Sun’s rays are colder in 
winter is because they have to pass through more atmosphere, which absorbs more of their 
energy. 

 

 

 

 

3 hours 

The movement of the 
Earth  
Know that the Earth orbits 
the Sun once every year.  

Understand why the Sun is 
higher in the sky during the 
summer than in the winter 
and why it is hotter in 
summer than in winter. 

Make models from everyday 
materials to help explain 
scientific phenomena and 
technological solutions. 

Galileo and Copernicus 
Encourage more advanced students to study the history of our understanding of the relative 
motion of the Earth and the Sun. Of particular interest is the difficulty experienced in the 
seventeenth century by Galileo in publishing his observations and conclusions that the Earth 
moved around the Sun when the conventional view (held as sacred by the powerful Catholic 
Church) at the time in southern Europe was the opposite. Copernicus, living in a different part 
of Europe did not face this opposition when he published the same conclusions. 
 

 
Enquiry standard 7.2.3 

 



270  |  Qatar science scheme of work  |  Grade 6  |  Unit 6E.1  |  Earth and space 1 © Education Institute 2005 

Objectives Possible teaching activities Notes School resources 

Moon diary 
At least one month before this unit starts, ask students to keep a ‘Moon diary’ for a month. To 
do this, they need to go out at night to observe and draw the shape of the Moon in the night 
sky. Tell them to note: 
• the time of night they made the observation; 
• the approximate direction they were facing; 
• how high in the sky they were looking. 

When the diaries are complete, ask students to describe in a few sentences in their books how 
the shape of the Moon changed during the month. Ask them if they can see a pattern in the 
changes and whether the pattern repeats itself, and, if it does, how long one cycle was. 

Ask students about any other observations they may have made; for example, whether they 
ever saw the Moon during the daytime, or whether they saw, at the new Moon, the outline of 
the whole Moon as well as the bright crescent. Explanations for these can be left until later. 

Ask students to make a flip book of the shape of the Moon, starting from the new Moon. Give 
them each a set of cards with identical feint drawings of a circle on them to ensure that they 
draw the Moon the same size and in the same place on each card. 

 

Enquiry standard 6.2.3 

 

Lesson plan 6.4 
4 hours 

The phases of the Moon 
and eclipses 
Know that the Moon revolves 
around the Earth once every 
28 days and show how this 
causes the phases of the 
Moon.  

Know that the gravitational 
attraction of the Moon and 
the Sun on the Earth’s seas 
causes the tides.  

Know the causes of eclipses 
of the Sun and the Moon. 

 

The phases of the Moon 
Challenge groups to use their Sun–Earth–Moon models to explain the different shapes of the 
Moon observed during the month. Help them to appreciate that what we see is the part of the 
Moon that is illuminated by the Sun. Help them to draw a diagram to show the relative positions 
of the Moon and Earth and the direction of the light from the Sun for the four quarters of the 
lunar cycle. Also ask them how long the Moon takes to complete one orbit of the Earth. 

Explain that it is the gravitational attraction of the Moon on the water in the sea that causes the 
tides. A detailed explanation of this should not be attempted at this grade. 

 

A useful gallery of Moon photographs in different 
phases can be found at the Maryland Science 
Centre observatory, http://www.mdsci.org/ 
exhibits/observatory/photo/index.cfm 

 

 Calendars 
Set more advanced students an exercise to compare the Saudi Islamic and Gregorian calendars,
such as that set out in Lesson plan 6.4. This shows the Gregorian compromise made in the 
traditional length of the lunar month so that the calendar year has exactly twelve months. 

 

Information on the World’s calendars can be 
found on 
http://webexhibits.org/calendars/index.html 

Lesson plan 6.4 

 Eclipses 
Demonstrate using appropriate models, how eclipses of the Sun and the Moon occur. Ask 
students to draw diagrams showing both in their books. Show diagrams to explain how partial 
eclipses can occur. Note the time and date of the next eclipse of the Moon and, if possible, 
arrange for the class to observe it. 

Show more advanced students how the shadows, such as that caused by the Earth in a lunar 
eclipse, consist of the umbra and penumbra. Tell them to note the difference between these 
when they observe the eclipse. 

Show photographs from the Internet of a total solar eclipse and discuss an explanation for the 
bright light that can be seen around the outside of the Sun during the eclipse. 
 

 

Details of many past and future eclipses can be 
found on the NASA eclipse webpage at 
http://SunEarth.gsfc.nasa.gov/eclipse/eclipse.html 
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Assessment 

 Examples of assessment tasks and questions Notes School resources 

The Sun is bigger than the Moon, but they appear to be about the same size when you look at 
them from the Earth. Why is this? 

TIMSS, Population 2 

  

What causes day and night on Earth?  

A. The Earth’s rotation on its axis. 

B. The Earth’s revolution around the Sun. 

C. The Sun’s revolution around Earth. 

D. The Sun’s rotation on its axis. 

A is correct  

In regions near the North and South Poles, the Sun does not set for several months in the 
summer. Areas like these, such as the northern part of Norway, are called the ‘land of the 
midnight Sun’, because the Sun remains visible all the time and there is no night. Explain this. 

 
 

Which of the following describes an eclipse of the Moon? 

A. The Moon passes between the Earth and the Sun. 

B. The Sun is not illuminating the side of the Moon facing the Earth. 

C. The shadow of the Moon passes across the surface of the Earth. 

D. The shadow of the Earth passes across the surface of the Moon. 

D is correct  

Draw a picture that shows what the Moon looks like when the Earth, Sun and Moon are 
arranged as shown in the diagram. 

 

 

  

Assessment 
Set up activities that allow 
students to demonstrate what 
they have learned in this unit. 
The activities can be provided 
informally or formally during 
and at the end of the unit, or 
for homework. They can be 
selected from the teaching 
activities or can be new 
experiences. Choose tasks 
and questions from the 
examples to incorporate in 
the activities. 

The diagram shows the Earth in two positions during its orbit around the Sun. Which position is 
summer in Qatar? Explain why it is hotter during the day in summer than in winter.  
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