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GRADE 4: Earth and space 1 

Earth and space 

About this unit 
This unit is the only unit on Earth and space for 
Grade 4. 

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 6 and Grade 3. 

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 know that 
shadows occur when a light source is blocked by an object. They should 
know that the shape of a shadow is similar to the shape of the object that 
makes it. They should be able to devise fair tests based on predictions and 
recognise when a conclusion is justified. They should be able to identify 
patterns in their observations. 
 

Expectations 
By the end of the unit, students know that the Sun casts shadows and 
that the length of a shadow depends on the time of day; they use this 
knowledge to make a shadow clock. They know how people used to tell the 
time using sundials. They know the cause of day and night and that the spin 
of the Earth on its axis causes shadow length and position to change. They 
know that the Sun is a source of heat and light. They plan a fair test by 
deciding how to control variables, and check and repeat observations to 
improve accuracy. They measure length, temperature, mass and liquid 
volume accurately. 

Students who progress further know that the Sun and stars are light 
sources. They know that the Earth orbits the Sun once every year. They 
identify patterns in observations and draw generalised conclusions from 
them, and make simple calculations from experimental data. They make 
accurate measurements of time and distance. 

 

Resources 
The main resources needed for this unit are: 
• computer with data projector and Internet access, a selection of CD-

ROMs on the Sun and Earth 
• stories about the Sun and shadows (e.g. Greek myth of Icarus, Aesop’s 

Fable of the Sun and the Wind, Peter Pan by J.M. Barrie, Kipper’s Snowy 
Day by Mick Inkpen) 

• posters or other images of eclipses 
• globe, small doll (e.g. from dolls’ house), re-usable adhesive, torch 
• range of funnels, plastic litre measuring jugs, range of shapes of 

containers (e.g. bubble bath, shampoo, lemonade bottles) 
• stopclocks or stopwatches 
• sand, salt, sugar, flour, rice 
• resources for a marble-run: marbles, cardboard, glue, scissors 
• string, children’s modelling clay 
• newspapers for seven consecutive days containing daily temperatures 
• Internet access 
 

Key vocabulary and technical terms 
Students should understand, use and spell correctly: 
• Earth, Sun, axis, spin, rotate, orbit 
• shadow, position, length, longer, shorter, shape, change 
• day, night, sunset, sunrise, light, dark 
• heat, hot, hotter than, cold, colder than 
• measure, time, minutes, seconds, volume, litre, temperature, degree, 

Celsius 
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Standards for the unit 

11 hours 
 SUPPORTING STANDARDS  CORE STANDARDS 

Grade 4 standards 
 EXTENSION STANDARDS 

3.11.1 Explain that shadows occur when a 
light source is blocked by an object. 

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

 

 4.13.2 Know how people used to tell the time before the age of clocks.  

 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. 

3.11.2 Recognise that the shape of a 
shadow is similar to the shape of the 
object that makes it. 

4.13.4 Know how the spin of the Earth on its axis causes shadow length and 
position to change such that the length of a shadow depends on the time of 
day. 

 

3.11.7 Know that heat and light have many 
similar properties. 

4.13.5 Know that the Sun is a source of heat as well as light and that this explains 
the change in temperature between day and night. 

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

3.1.1 Devise a fair test or comparison and 
recognise when conclusions are 
justified. 

4.1.2 Design a fair test by identifying key factors to vary. 5.1.1 Plan investigations with an 
understanding of the importance of 
controlling variables and of collecting 
an appropriate range of evidence, 
observations and relevant data in a 
systematic manner. 

3.1.3 Make systematic observations …. . 4.1.3 Understand the importance of accuracy and the need to check 
observations. 

5.2.4 Perform simple calculations using 
experimental data. 

4 hours 

Shadows 

 

3 hours 

Telling the time 

 

4 hours 

Day and night 

 

 

3.3.2 Use appropriate equipment to 
measure length, mass, time and 
temperature. 
 

4.3.3 Measure length, temperature and the mass and volume of a liquid 
accurately using appropriate equipment. 

5.3.3 Make accurate measurements of time, 
distance and force. 

Unit 4E.1 
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Activities 

Objectives Possible teaching activities Notes School resources 

Ask students to think of as many sources of light as possible. Ask them when we use the 
different light sources (e.g. when the Sun has set, when we are in a room with no windows, on 
very cloudy days). Students should realise that the Sun is our main source of light during the 
daytime. 

Share images of the Sun with students, using secondary sources such as the Internet, CD-
ROMs and videos. Images showing the Sun’s rays shining through clouds also help emphasise 
the point that light is Shining on the Earth from the Sun. Images showing clouds blocking the 
Sun and casting shadows on the Earth moves students on to think about shadows. 

Safety: Tell students that they must never look 
directly at the Sun, as it can result in damage to 
the eyes, and even cause blindness. 

ICT opportunity: As an extension or homework 
activity, ask students to use the Internet to 
locate further images of the Sun. 

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

 

To stimulate interest and gather students’ ideas, share stories with students that include 
descriptions of shadows. For example, get students to discuss Peter Pan’s shadow, and how 
he has lost it at the start of the story (Peter Pan, by J.M. Barrie, 1904). They can talk about 
whether it is possible to ‘lose your shadow’ (e.g. in darkness), and whether it can be ‘stitched 
back on’. Another example is Kipper’s Snowy Day by Mick Inkpen (1997, Hodder Children's 
Books), which describes and illustrates lengthening shadows at the end of the day. Ask 
students why they think shadows get longer in this way. 

Encourage students to talk about their own experiences of changing shadow length, using 
examples of their own shadows, or shadows produced in their homes at different times of day. 

 
 
 
 
 
 

 

Take students outside into the school grounds on a sunny day (when the Sun is not high in the 
sky), so that they can observe their shadows. Encourage them to explore their shadows by 
standing together to make different ‘shadow shapes’ on the ground (e.g. standing completely or 
partially behind one another and producing a four-armed, three-legged person). Ask students to 
look for other shadows outside, and to list what objects are producing shadows (e.g. trees, cars, 
buildings). 

  

Discuss eclipses in simple terms with students, and show them posters or images of eclipses 
(there are many available on the Internet). Discuss the idea that occasionally a huge shadow is 
produced on the Earth because the Moon blocks the Sun completely. 

  

4 hours 

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

Know how the spin of the 
Earth on its axis causes 
shadow length and position to 
change such that the length 
of a shadow depends on the 
time of day. 

Design a fair test by 
identifying key factors to vary. 

Measure length, temperature 
and the mass and volume of 
a liquid accurately using 
appropriate equipment. 

Let students investigate the relationship between shadows and the Sun’s apparent movement 
across the sky. This can be done using a shadow stick, which is any tall vertical object, from 
pencils to people! Tell them to record the size, shape and position of the shadow produced by 
the shadow stick at various times of day. The taller the shadow stick, the larger the recording 
area will need to be. If a person is used, then the recording can be done with chalks on the 
playground, or rolls of paper (e.g. wallpaper). If a pencil is used as the shadow stick, then the 
data can be recorded on A3 or A4 paper. 

ICT opportunity: Digital photographs can be 
taken of the shadows of the stick at different 
times, and these can then be sequenced and 
labelled, thus providing additional data. 

Enquiry skills 4.1.2, 4.2.3, 4.3.3. 
 
 

 

Unit 4E.1 
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Objectives Possible teaching activities Notes School resources 

Explain to students that they need to consider the variables (e.g. position of the shadow stick, 
shadow stick itself, shadow produced, position of the Sun, time) and to think about which they 
can control, and which they are observing and measuring/recording. They should decide on the 
frequency of measurement (e.g. every hour). 

Before carrying out the activity, ask students to predict what they think will happen to the 
shadow during the course of the day. During the activity, ask them to predict the position and 
length of the shadow in 1, 2, 3 hours’ time. 

In the final discussion, encourage students to make causal statements (e.g. the shadow gets 
shorter as the Sun rises and longer as the sun sets (gets nearer to the horizon)). 

 
 
 
 
 
 
 

 

 

The relationship between the Earth spinning and shadow length can be modelled using a globe 
and a powerful torch. Using re-usable adhesive, stick a small doll to the globe, on Qatar. Darken 
the room and shine the torch onto the side of the globe, and slowly turn the globe around. Ask 
students to watch the shadow of the doll as the globe is slowly turned. They will notice the 
shadow moving as the globe moves, but the torch remains still. 

Tell students that the Sun remains still, and the Earth spins around. Position the doll ‘at sunrise’ 
and move the globe slowly round to ‘sunset’, stopping briefly when the shadow is shortest. 
Discuss with students how this relates to the shadow stick activity they have already carried out. 

This model can also be used to help explain day and night, later in this unit. 
 

  

 

All the activities in this section are based on historical methods of telling the time. Although the 
historical aspects are not covered, you could set students homework activities to research these 
uses.  

Divide the class into groups and get each group to investigate and research one of the types of 
clock described below. Then ask groups to present their models and findings to the rest of the 
class. 

Encourage more able students to download images of these historical clocks from the Internet. 
These can then be included in displays and students’ research, and also in PowerPoint 
presentations to the rest of the class. 

The 'Telling the time' teaching activities are 
adapted from ideas developed by the University 
of York Science Education Group for the 
'Exploring Design and Technology' pack, 
published by the Science Museum, London, in 
1996. 

ICT opportunity: Use of the Internet and 
PowerPoint. 

 3 hours 

Telling the time 
Know how people used to tell 
the time before the age of 
clocks. 

Design a fair test by 
identifying key factors to vary. 

Understand the importance of 
accuracy and the need to 
check observations. 

Measure length, temperature 
and the mass and volume of 
a liquid accurately using 
appropriate equipment. 

 

Shadow clocks 
Ask students to make a shadow clock by mapping shadows, as in the investigation above. One 
student stands in the same position, marked with a large ‘X’, while another marks the shadow 
length every hour and records the time. The mark should be a line, stretching from head to toe, 
and the time should be written at the top of the line. 

Let students test their clock on subsequent days, by standing on the X, looking at the time 
marked on the ground, and then checking a clock. 

 
More able students can carry out a homework 
activity to find out the effect of the seasons on 
the effectiveness of their shadow clock. 
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Objectives Possible teaching activities Notes School resources 

Water clocks 
Ask students to investigate the effect of funnel size and spout diameter on the length of time 
taken for a standard volume of water (e.g. 1 litre) to flow through. If different funnel sizes are not 
available, students can alter the funnel size by adding tape to the end of the spout and piercing 
it with different objects (e.g. pin, skewer, hole punch) to make holes of varying diameters.  

Suggest that they investigate the length of time for a specific volume of water to flow through 
transparent containers of different shapes which have a hole pierced at the bottom (e.g. bubble 
bath, shampoo, lemonade bottles). Encourage them to repeat each test in order to check the 
reliability of the data. Using transparent containers means students can mark lines on outside of 
the container to show water level every 15, 30 or 60 seconds, thus making a simple water clock. 

 
Enquiry skills 4.1.2, 4.1.3, 4.3.3 

 

 

 

Sandglasses 
Students may already have used these time measures in the lower grades. If a sandglass is 
available, ask students to predict how long it will take for the sand to run through. (If the time is 
indicated on the end of the timer, cover this with tape.) They can then test their prediction by 
timing the movement of the sand with a stopwatch. Encourage them to check the reliability of 
their data by repeating the timing several times.  

Challenge students to make their own sandglass for a specific purpose (e.g. the length of time 
allowed for tidying their desks or for settling in the classroom after break). If students are 
struggling for ideas, make some suggestions such as taping funnels or transparent bottles 
(e.g. 200 ml drink bottles) together, or by shaping and joining acetate OHT sheets in funnel 
shapes. 

Substances other than sand can be investigated for use as a suitable ‘flow-timer’(e.g. salt, 
sugar, flour, rice). Students would need to consider whether the substance was free-flowing, or 
whether it got stuck and needed a shake, or stuck to the sides of the container. 

 
Enquiry skill 4.1.3 

 

Rolling ball clocks 
Challenge students to design and make a ‘marble run’ along which a marble will roll for a 
specific length of time, say 10 seconds. They should first explore the effect of the angle of the 
slope on the speed of the marble. Slopes can be made from strips of card folded into V-shapes. 
Set constraints (e.g. maximum dimensions of the marble run). Suggest adding features such as 
flaps, ramps and sandpaper to slow the marble down. 

  

Pendulums 
Ask students to make simple pendulums using string and modelling clay, and to investigate the 
way they work by varying one of the following: 
• length of the string; 
• size of the pendulum bob (e.g. different sized lumps of modelling clay); 
• mass of the pendulum bob (e.g. ping-pong ball and lump of modelling clay of the same size); 
• height from which the pendulum is set in motion. 

Students need to measure the time taken for the pendulum to swing, say, 10 times, repeating 
for reliability, and to tabulate their results for discussion and comparison. 
 

 
Enquiry skills 4.1.3, 4.2.2 
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Objectives Possible teaching activities Notes School resources 

Use the globe, doll and torch, as outlined in one of the activities above, to show the doll moving 
in and out of the ‘light’ part of the globe. Ask students to shout ‘sunrise’ when the doll first 
moves out of the dark part of the globe into the light part, and shout ‘sunset’ when the doll 
moves out of the light.  

Use secondary sources, including CD-ROMs, videos and the Internet to show students a 
variety of simulations and photographs from space. Bookmark the websites to allow students to 
explore the websites themselves. For example, the UK-based website 
www.schoolsobservatory.org.uk has a simulation of this activity, relating the doll on the globe to 
the apparent movement of the Sun/stars in the sky. The website 
www.scienceyear.com/planet10/solar_preload.html shows a simulation of the planets orbiting 
the Sun. Select ‘Earth’ to see the Earth spinning and pause the simulation to look at the 
light/dark areas – day and night. The website ‘Earth and Moon Viewer’ allows you to ‘turn’ 
photographs of the Earth, to show increasing amounts of shadow, from the position of the Sun. 

Encourage students to use the Internet to locate further information, images and simulations 
that demonstrate the relationship between the Sun and Earth. 

 
 
 
 

ICT opportunity: Use of the Internet  

 

To introduce the idea of the Sun being a source of heat, share stories with students that focus 
on the heat from the Sun (e.g. the Greek myth of Icarus and Aesop’s Fable of the Sun and the 
wind). After discussing the stories, lead a general discussion on temperatures at different times 
of day, asking students the following questions: 
• Do you change what you wear to go outside at different times of day (e.g. before sunrise, in 

the middle of the day, after sunset?) What do you do? (e.g. extra layers in the early morning 
or evening) Why? 

• What do you think happens to the temperature outside from sunrise to sunset on a sunny 
day? Why? 

• What happens to the temperature on a cloudy day? Why? 

  

4 hours 

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

Know that the Sun is a 
source of heat as well as light 
and that this explains the 
change in temperature 
between day and night. 

Ask students to collect and analyse data from the weather section of the newspaper, perhaps 
for a week-long period. If possible, select newspapers that offer maximum and minimum 
temperatures each day. 

Encourage more able students to access weather/temperature data from meteorological 
websites, which offer current and archive data (such as www.worldweather.org, which offers 
maximum and minimum temperatures for each month of the year). In this way they can start to 
think about the effect of the season on the temperatures. 

The data in newspapers or on websites may 
need simplifying before presenting to students. 
 

ICT opportunity: Use of the Internet. 
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Objectives Possible teaching activities Notes School resources 

Tell students to collect temperature data over a 24-hour period. This can be done in a variety of 
ways, depending on the resources available. 

If the school has dataloggers, students can carry out an investigation into the change in 
temperature throughout the 24 hours. They should consider the variables (e.g. location of 
sensor, position of the Sun in the sky, in shade or direct sunlight, time) and which they will 
observe, control or measure. Ask students to predict what they think will happen and give 
reasons for their choices. During the data-collection period, ask them to predict the next 
temperature reading. 

After the data-collection period, ask them to print out the data as tables and graph for analysis 
and discussion. Questions for discussion could include: 
• Can you see a pattern in the data/on the graph? Describe what you see. 
• Which was the hottest time of day? 
• Which was the coldest time of day? 
• Is the pattern of the temperatures as you expected? Why/why not? 

If there are no dataloggers, students can collect data for as much of the 24-hour period as 
possible using thermometers. They could take measurements every hour, perhaps being 
allowed to take thermometers home at night (they should discuss the effect of moving the 
location of the thermometer). The school may have weather thermometers, but ordinary 
thermometers can be used as long as they are protected from aspects of the weather such as 
rain, wind and direct sunlight. 

If students can only collect data throughout the school day, they could also collect data using 
maximum–minimum temperature gauges. 

Some of the data collection could be carried out 
at home, e.g. position of the Sun in the sky from 
the end of the school day until sunset, and 
similarly from sunrise to the start of the school 
day. 

Safety: Remind students of the dangers of 
looking directly at the Sun, and that they must 
never do this. 

ICT opportunity: Use of dataloggers and 
associated software. 

Enquiry skills 4.1.1, 4.3.2 

 

 

Ask students to carry out research on the Sun, using the library, Internet and CD-ROMs. Ask 
specific questions for them to find answers to (e.g. What is the Sun? What is its temperature 
(which varies from the core to the outside)? What is its mass?). 

Ask them to put together a presentation, perhaps for a Grade 3 class, on the information they 
have found. 
 

ICT opportunity: Use of the Internet and CD-
ROMs. 
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Assessment 

 Examples of assessment tasks and questions Notes School resources 

a. Look at the pictures. What is causing the shadows? 

b. Why are some of the shadows different lengths? 

Show students a series of pictures or 
photographs depicting objects or people with 
shadows of different lengths. 

 

Hazim and Shahd record the changes to the shadow of a sports’ post during a morning. Here is their 
table of results. 
 

Time (morning) Length of shadow (cm) 

10.00 130 

11.00 109 

12.00 103 
 

What happened to the length of the shadow in the morning? Why? 

  

Tick one box in each row on the table below, to say whether each idea is TRUE or FALSE. 

Idea True False 

The Earth spins on its axis.   

The Sun is hidden behind the moon at night.   

Night is dark because thick clouds cover the 
Sun 

  

The Sun orbits the Earth   
 
 

 
 

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. 

Look at this diagram of the Sun and the Earth. 

In the diagram above, what time is it in Qatar? Tick one box below: 

6 o’clock (morning)  6 o’clock (evening)  

12 o’clock (mid-day)  12 o’clock (midnight)  

 

 

 

Unit 4E.1 



99  |  Qatar science scheme of work  |  Grade 4  |  Unit 4E.1  |  Earth and space 1 © Education Institute 2005 

 Examples of assessment tasks and questions Notes School resources 

The Earth spins on its axis. Tick one box to show how many times it spins in one day. 
 

1 7 24 28 365 

     
 
 

  

The table below shows temperatures in Doha at different times of the year. It shows the lowest and 
highest temperatures for each day. 
 

Month Lowest temperature (°C) Highest temperature (°C) 

July 29 42 

December 15 24 
 

a. Explain why the temperature changes like this during 24 hours (one day and night). 

b. Why do the temperatures change at different times of year? 

 
 
 
 
 
 
 
 
 
Question b, in relation to the seasons, could be 
asked of higher ability students only. 

 

 

One method of telling the time uses a pendulum.  

Ulfat and Eilaf made pendulums using modelling clay and string.  

They changed the length of the string five times and timed how long it took for each pendulum to 
swing 10 times.  

The table below shows their data. 
 

Length of string (cm) 5 15 25 35 45 

Time taken for 10 swings (seconds) 7 8 10 12 15 
 
 

a. How does the length of the string affect the time taken to swing? 

b. Which length of pendulum would be good to measure time in seconds? Why? 
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