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KS 2/3 Project 2 – Sunshine around the World 

 
One way the Sun affects us here on Earth is through the ultraviolet (UV) light it 
emits, which we cannot see. The UV light has good effects, and helps our bodies 
produce Vitamin D. The UV from the Sun is what gives us a suntan but it also 
causes sunburn, which can sometimes lead to skin cancer (see Project 1).  

 

OBJECTIVES 
 
• To learn that sunlight extends beyond the visible. 

• To learn that the light from the Sun can be dangerous.  

• To learn that some UV light is absorbed by the Earth‟s atmosphere. 

• To learn that the exposure to sunlight varies around the world. 

• To learn how bodies adapt to sunshine through the production of melanin. 

• To find out about the ozone hole. 

• To learn about infrared radiation and thermal cameras. 

 
RESOURCES 

 
• Globe or map of the world with countries marked. 

 
Images in PPT slides needed for activities: 
1. Penetration of UV radiation through the Earth‟s atmosphere 
2. Hours of sunshine, worldwide 
3. Average skin colour, worldwide 
4. Occurrence of skin cancers, worldwide 
5. Map of temperatures around the world from a thermal camera in space 

 
 

FACT FILE 
 
There are several ranges of UV radiation, including UV-A (315-400nm) and UV-B (280-315nm). The latter is 
the most harmful to us on Earth since it penetrates further into the Earth‟s atmosphere. Sunscreens should 
provide protection against both UV-A and UV-B (it should say on the labels). Too much exposure to UV 
radiation can cause skin problems, sunburn, or in extreme cases, skin cancer (eg melanoma). Sweating can 
increase the risk of sunburn. Glass gives us some protection against UV radiation. 

UV radiation is a particular hazard to astronauts. If exposed to direct sunlight, their skin 
would be burnt in a matter of seconds. In the copola (area with windows) on the ISS, the 
astronauts are protected by the material the windows are made of, but they still need to 
wear sunglasses to protect their eyes against the bright visible sunlight. 

UV beads (sometimes called „Energy Beads‟) respond to UV light by changing their 
molecular composition, so that they then appear different colours. When the UV light no 
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longer falls on them, they change back to white. They can be switched back and forth many 
times (about 50,000). They are a very good way of detecting UV radiation, and can be used 
in experiments or for decoration (book marks, bracelets). 

Sun screens are labelled with a Sun Protection Factor (SPF) number. This number applies to UV-B screening. 
If you are a pale-skinned person using SPF15, you can spend 15 times longer in the Sun before getting 
sunburnt than you would without any sun screen. However, be careful sun screens can be wash off by sweat 
or in the sea. We are protected from the Sun by clothing, but some materials are better than others. 

Melanin is the pigment which gives our skin, eyes and hair colour. Dark skinned people have more melanin 
than fair skinned people. It also protects our skin from the Sun‟s UV radiation. Sun tanning happens because 
exposure to sunlight makes the skin produce more melanin and to darken.  
 
Some of the UV light is absorbed by different layers of the Earth‟s atmosphere. The amount of sunlight falling 
on the Earth is different in different parts of the world, and also varies with the seasons and the time of day. 
Indigenous people in hot countries (those who have lived there for many, many generations) tend to have 
darker skins to protect them from the intense UV sunlight. 
 
Tim Peake has a very fair skin (as do all people with ginger coloured hair). He would burn very quickly in the 
Sun, and needs to take extra care. People from southern Europe (eg Spain and Italy) tend to have darker 
skins and darker hair, and have more sunshine than here in the UK. 
 
The ozone (a molecule consisting of three Oxygen atoms) layer in the Earth‟s atmosphere absorbs the Sun‟s 
UV-B radiation. In 1985, a team of scientists from the British Antarctic Survey discovered a „hole‟ in the ozone 
layer over Antarctica. The amount of ozone in the Earth‟s atmosphere varies with the seasons, and they found 
that at certain times in the year there was none left over a large area above Antarctica. This was very serious, 
since it meant that the ozone layer across the world was thinning, and our protection from UV radiation was 
rapidly diminishing. The cause was man-made chemicals – CFC gases, used for example in refrigerators. 
These gases were escaping into the Earth‟s atmosphere. Immediately, the world took action (the Montreal 
Protocol, 1987) and banned the use of CFCs, replacing them with less harmful chemicals. This amazingly 
successful international co-operation has stopped the damage getting any worse. Indeed the ozone layer has 
begun to recover and protect us once again. 

 

ACTIVITY 
 
The aim of this activity is to encourage the students to come up with their own investigations, to explore how 
exposure to UV radiation varies in different countries, how skin colour (the amount of melanin) can protect us 
from harmful effects, and to think about what precautions can be taken to reduce exposure to harmful UV 
radiation.  
 
The Students could all do this or be put into groups to study different aspects, then brought together to discuss 
their findings (KS3): 
 

• Locate the UK on the map, and identify a few other countries (all). 
• List any countries they may have visited, or heard about, and say how hot or cold they think they are (all).  
• Study the map of average hours of sunshine. Think about the reasons why some countries have more 

sunshine than others (latitude, weather, clouds, mountains). How might this vary during the year? (group 
A) 

• Study the map of skin colour types. In which countries do people have the darkest skin colour, and in 
which the lightest? Make a list of countries and grade the skin colours (1-7). Think about how accurate this 
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map might be, and how it might change (eg people moving from one country to another). Think about what 
causes skin to darken (suntan). (Group B) 

• Study the map of deaths through skin cancer (2004). Note which countries have been least/most affected. 
Grade the map colours (1-6). Make a list of countries and the deaths through skin cancer. What factors 
could influence the occurrence of skin cancer? How might this map have changed since 2004? (Group C) 

• MATHS CHALLENGE: Together make a spread sheet of the countries, their latitude, hours of sunshine, 
skin colour (graded 1-7), skin cancer (graded 1-6). Plot latitude against hours of sunshine. Plot hours of 
sunshine against skin colour. Plot hours of sunshine against skin cancer. What conclusions can you draw 
from these maps and plots? 

• How can we best protect ourselves against harmful UV radiation? 
• The younger age groups can explore „shadows‟ and the angle of the Sun at different times in the day and 

in different seasons. This activity can be carried out outside in sunshine, or inside with an Anglepoise 
lamp, a stick and a measuring device for the stick and length of the shadow. The height of the stick and 
angle at which the light falls on the stick could be varied. 

• An extension activity would be to make a sundial by measuring a shadow at different times in the day, and 
investigating how time was measured with sundials before we had clocks. 

.  
 

 
Making a Sundial 

 

You can make a sundial by cutting out a circle of white card, pushing a knitting needle through the centre and 
sticking the needle into the ground.  Mark where the Sun‟s shadow falls each hour, and you have made a 
“clock” 

 
            Card           Knitting needle 
            Shadow 
 
 

 

 

 

 

 

 
Other ideas and questions to explore: 
 
• Ozone in the atmosphere absorbs UV light. What is the Ozone hole? What has caused it? What has been 

done about to address this problem? Which parts of the world are most affected? (KS3) 

• Do clouds protect us from UV radiation? (HINT: Yes, but not completely) 

• Do windows protect us from UV radiation? (HINT: Yes, most glass does) 

• Which athletes (swimmers, runners, skiers, cyclists etc) are most at risk from UV radiation? (HINT: Those 
who exercise during the middle of the day, and wear the least clothing are most at risk, eg runners. Skiers 
are most at risk from damage to their eyes) 

• What about astronauts, are they at risk? How fair is Tim Peake‟s skin? (HINT: Yes, on EVAs) 
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• Take a look at the local weather forecasts (newspapers, on-line, Met office). See if they also give a UV 
index, and find out what this means. 

• Make some shadow puppets and have a show. 

• Find out how shadows have recently been used to measure the height of ice mountains on Pluto by 
NASA‟s New Horizon probe. 

• Make some Rangoli patterns in the form of the Sun or stars. These patterns are drawn on the floor near 
the entrance of a house to welcome guests during the Hindu festival of Diwali. (MATHS PROJECT: study 
angles, symmetry) 

 

SAFETY 
 
NEVER LOOK DIRECTLY AT THE SUN 

 
 

WEB LINKS 
 
Sources of further information: 

• Trapping the Sun‟s energy: 

http://www.suntrek.org/earth-beyond/earths-energy-resources/trapping-the-suns-energy.shtml 

• Met Office, UV index 

http://www.metoffice.gov.uk/health/public/uvindex#?tab=map 

• World Health Organisation: skin colour/skin cancer 

http://www.who.int/uv/faq/skincancer/en/index1.html 

• Ozone hole, absorption of UV radiation by the Earth‟s atmosphere 

http://www.theozonehole.com/uvrays.htm 

• British Antarctic Survey 

https://www.bas.ac.uk/ 

• Sun protection and triathletes 

http://triathlon.competitor.com/2013/06/training/6-things-triathletes-should-know-about-sun-protection_77983/6 

• Pluto‟s Icy Mountains seen by NASA‟s New Horizons probe: 

https://www.nasa.gov/image-feature/the-icy-mountains-of-pluto 

http://www.suntrek.org/earth-beyond/earths-energy-resources/trapping-the-suns-energy.shtml
http://www.metoffice.gov.uk/health/public/uvindex#?tab=map
http://www.who.int/uv/faq/skincancer/en/index1.html
http://www.theozonehole.com/uvrays.htm
https://www.bas.ac.uk/
http://triathlon.competitor.com/2013/06/training/6-things-triathletes-should-know-about-sun-protection_77983/6
https://www.nasa.gov/image-feature/the-icy-mountains-of-pluto

