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Guidance for teachers

Melanoma



Downloads 



(
Presentation


(
slide 1 – starter stimulus


(
slide 2 – melanoma – what is it?


(
slide 3 – where is melanoma most common?


(
slide 4 – incidence of melanoma 1975–2004


(
slide 5 – age-related incidence of melanoma in 2004

(
Activity sheet A – Melanoma

(
Activity sheet B – Melanoma (simplified version)

(
Information sheet – Melanoma

Background information

There are two main types of skin cancer: malignant melanoma and non-melanoma skin cancer (NMSC). In the UK about 9000 people are diagnosed with melanoma each year. About 3 out of every 100 cancers diagnosed (3%) are melanomas. Although not one of the very commonest cancers, melanoma is important because it is easily curable if picked up early. The cells that become cancerous in melanoma are called melanocytes. They are found between the dermis and epidermis of the skin. The job of melanocytes is to make a pigment called melanin, which helps to protect the body from UV radiation. People with naturally darker skins have more active melanocytes, and make more of the pigment. Exposing the skin to UV radiation makes the melanocytes make more of the pigment.

The main cause of melanoma is UV radiation from the Sun. UV radiation is divided into three bands – UVA, UVB and UVC. UVA and UVB are able to pass through the ozone layer. UVA can penetrate deep into the dermis of the skin, changing its structure and causing premature ageing and wrinkles. UVB only penetrates the epidermis but it carries more energy and causes skin cancer (by damaging DNA) as well as sunburn.

Running the activity



This activity uses Presentation slides 1–5.

Slide 1
Show students slide 1 as a ‘starter stimulus’. It could be used to stimulate discussion on the cause of melanoma, and to revise aspects of the electromagnetic spectrum.

Slide 2 shows two examples of melanoma – it isn’t always very noticeable, and this is one of the reasons why it may not be spotted early enough.

Give students the information sheet, and ‘Activity sheet A – Melanoma’, or ‘Activity sheet B – Melanoma (simplified version)’, to work through.

Slide 3 shows where melanomas most frequently occur on the bodies of males and females. This slide is needed to answer question 1 on the activity sheet.

Slides 4 and 5 show graphs of the data on the information sheet.

Answers for Activity sheet A – Melanoma



1
a)
i) men – trunk



ii) women – legs


b)
Men tend to take off their shirts in the Sun, while women are likely to have their legs exposed more of the time.

2
a)
i) average rate = (12.2 + 13.7) ÷ 2 = 12.95 per 100 000 people



ii) 600 ( 12.95 = 7770


b)
see slide 4


c)
i) The incidence of melanoma gradually rises from 1975 to 2004.



ii) In 1984, there is a slight drop, and in 1988 there is a big jump, followed by a drop in 1989. In 1999, there is another drop in the number of women, but not the number of men.


d)
i) The rate of incidence of melanoma is higher for females than males.



ii) Perhaps women sunbathe more, and their legs are exposed more often.

3
a)
see slide 5 


b)
i) The incidence of melanoma rises with age.



ii) The older the person, the greater their life-long exposure to UV radiation.


c)
The most common age group to be diagnosed with melanoma is 85+.


d)
average rate = (0.1 + 0.3) ÷ 2 = 0.2 per 100 000 people


e)
The same number of males and females are diagnosed with melanoma in the 60–64 age group.


f)
Insufficient time/years of exposure to UV radiation.

Answers for Activity sheet B – Melanoma



1
a)
men – trunk


b)
women – legs 


c)
Men tend to take off their shirts in the Sun, while women are likely have their legs exposed more of the time.

2
a)
false


b)
true


c)
false


d)
false

3
a)
85+


b)
The older the person, the greater their life-long exposure to UV radiation.

4
a)
60–64


b)
65

5
Insufficient time/years of exposure to UV radiation.

Differentiation


Suggestions for students who would benefit from additional support

Activity sheet B – Melanoma is provided.
Activity – What’s the risk?



Downloads 



(
Presentation


(
slide 1 – starter stimulus


(
slide 6 – the solar UV index


(
slide 7 – factors affecting the UV index


(
slide 8 – what is your skin type?


(
slide 9 – what’s your risk?


(
slide 10 – incidence of melanoma – Europe in 2002 (optional)


(
slide 11 – incidence of melanoma – World in 2002 (optional)

(
Activity sheet A – What’s your risk?
(
Activity sheet B – What’s your risk? (simplified version)

(
Preventing skin cancer leaflet from Cancer Research UK (optional), available to download as a PDF file. Follow the links from: publications.cancerresearchuk.org


The leaflet gives information about the six skin types (based on the colour of the skin, hair and eyes) and also a table for calculating the burn risk at different UV index values on a particular day.

Background information



On any day, the UK Met Office produces a UV index forecast for Europe. If you know your skin type and the UV index value, you can estimate your risk of sunburn for a particular location.

Running the activity



This activity uses Presentation slides 1 and 6–9.

Slide 1

Show slide 1 and ask students to recall why there may be a risk to sunbathing. You could revise the electromagnetic spectrum here and discuss the harmful nature of UV radiation (because the waves carry more energy).

Students may also raise the fact that some people are more likely to get sunburn than others. If this issue arises, you could go to slide 8, which shows the characteristics of different skin types and their risk of sunburn.

Slide 6

The Met Office produces daily forecasts of the solar UV radiation – these take into account the effects of:

•
the position of the Sun in the sky

•
forecast cloud cover

•
amounts of ozone in the stratosphere.

The symbols used in the forecasts are shown on slide 6.

Slide 7

Ask students to suggest and explain factors that could affect the strength of UV radiation – some are suggested on slide 7. (For more detail, see the websites listed in the weblinks page for this unit.) If you have access to the Internet in the classroom, you could go directly to the Met office website and look at the day’s UV forecast:

www.metoffice.gov.uk/weather/europe/europe_uv.html

If you do not have internet access during the lesson, you could print off some forecasts or produce additional PowerPoint slides for the lesson. You may also wish to obtain forecasts for different times of year and different locations.

Slide 8

Explain that to work out the risk of sunburn on any day, you need to know your skin type and the UV index forecast. Ask students to assess their skin type using slide 8 – or the chart from the Preventing skin cancer leaflet, which you can download from the Cancer Research UK website. You could then ask students to work out their own risk of burning for different UV index values.

Now give students a copy of ‘Activity sheet A – What’s your risk?’, or ‘Activity sheet B – What’s your risk? (simplified version)’, to work through.

Answers for Activity sheet A – What’s your risk?



1
A measure of the strength of the Sun’s UV radiation.

2
a)
Where you are in the world; the time of year; the weather; the time of day; how high up you are (the altitude).


b)
Where you are in the world: Nearer the equator, the solar radiation passes through less atmosphere, so less UV radiation is absorbed by ozone in the stratosphere. Nearer the poles, the ozone layer is thinner, so more UV radiation gets through to the surface of the Earth.



Time of day: At any given time, sunlight strikes most of the Earth at an oblique angle, so solar UV radiation is spread over a wide surface area, lowering the amount of incoming radiation at any given spot, compared to its intensity when the Sun is directly overhead. Also the amount of atmosphere crossed by sunlight is greater at oblique angles than when the Sun is directly overhead. Thus, the light travels through more ozone before reaching the Earth’s surface.



Time of year: This affects the tilt of the Earth and therefore the thickness of the atmosphere the UV radiation passes through before reaching the Earth.



Weather: Water droplets in clouds scatter incoming UV radiation back into space.



Altitude: At high altitudes the UV radiation travels through less atmosphere before it reaches the ground, and so it has fewer chances of encountering radiation-absorbing ozone than it does at lower elevations.

3
The position of the Sun in the sky; forecast cloud cover; amounts of ozone in the stratosphere.

4
UV index and skin type

5
a)
i) freckles, red or fair hair, blue or green eyes



ii) less melanin in skin


b)
i) brown-black skin, black or brown eyes and hair



ii) more melanin in skin


c)


	Skin type
	UV index value
	Risk of sunburn

	I or II
	[image: image1.png]



	medium

	III or IV
	[image: image2.png]



	high

	V
	[image: image3.png]



	medium

	VI
	[image: image4.png]



	low


Answers for Activity sheet B – What’s your risk?



1
a)
UV radiation


b)
The value of the UV index is affected by where you are in the world, the time of day/year and the time of year/day as well as the weather and altitude.

2
UV index and skin type

3
a)
freckles, red or fair hair, blue or green eyes


b)
brown-black skin, black or brown eyes and hair

4
They have less protective melanin in the skin.

5

	Skin type
	UV index value
	Risk of sunburn

	I or II
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	medium

	III or IV
	[image: image6.png]



	high

	V
	[image: image7.png]



	medium

	VI
	[image: image8.png]



	low


Differentiation


Suggestions for students who may appreciate additional challenge

Students could look at the incidence of melanoma in different countries – see slides 10 and 11, or download graphs and data from: info.cancerresearchuk.org/cancerstats/types/skin/incidence/

Students can discuss and try to explain any relationship or correlation between latitude and melanoma, and research possible reasons, for a presentation.

Met Office maps show that the UV index increases the closer you get to the equator. For world UV index maps see: www.fmi.fi/weather/warning_4.html

However, melanoma incidence rates generally show the opposite trend – Greece has a low rate, Iceland a high rate. This could be due to several factors, including predominant skin types and the amount of ozone in the atmosphere. For example, ozone levels have been declining above Finland and Scandinavia, particularly in late winter. In northern parts of Australia, the amount of radiation reaching the ground is 3–4 times greater than in Finland.

Suggestions for students who would benefit from additional support

‘Activity sheet B – What’s your risk?’ is provided.

Activity – Market survey (optional)



Downloads 



(
Presentation


(
slide 12 – sun protection (optional)


(
slide 13 – buying sun lotions (optional)


(
slide 14 – market survey of sun protection


(
slide 15 – what is SPF?

Running the activity



This activity uses Presentation slides 12–14.

Slide 12 shows a cartoon, which can be used as a ‘starter stimulus’ to raise the question of why sun protection from UV radiation is required.

Slides 13 and 14

Put students into pairs and give them a few minutes to discuss the factors they should consider when purchasing sun protection (some are suggested on slide 13). Factors could include:

(
volume of lotion in the bottle

(
price

(
SPF or sun block

(
make or brand

(
target market (child/adult/parent)

(
waterproof properties 

and so on (see slide 14). 

Slide 15 explains the meaning of SPF. 
(The SPF of a sun lotion that transmits 5% UV radiation is 100/5 = 20.)

Once students have discussed the factors that might affect a consumer’s choice of sun lotion, they should collect data about the different types of sun protection available, related to these factors, either by going to local supermarkets or chemists, or using a web search. They should then analyse their data, perhaps by investigating the following questions, for example:

(
For a given SPF and volume, what is the range of prices of sun protection available?

(
Is there any relationship or correlation between SPF and price?

(
Is there a relationship between people’s awareness of a brand, and its price?

Finally, ask students to produce an advertisement for a particular sun protection in the form of a webpage pop-up. The advertisement should include data from their market research and analysis, as well as explaining why sun protection is needed.

Activity – Effectiveness of sun protection products (optional)



Downloads 



Practical activities to investigate the advertised SPFs of different sun lotions are suggested at:

outdoorphysics.educ.umu.se/en/res/UV/index.htm

http://www.data-harvest.co.uk/downloads/curriculum.html   

The following links go straight to the Teacher's Notes online, and to the Student's Worksheet online:
TEACHERS:

 http://www.data-harvest.co.uk/downloads2/Teaching%20Materials/do167_exp18_suntan_lotion_teachers_notes.pdf

STUDENTS:

 http://www.data-harvest.co.uk/downloads2/Teaching%20Materials/do167_exp18_suntan_lotion_students_notes.pdf
(Data Harvest Activity 18 ‘How good is your suntan cream?’)

Disclaimer

These activities have not been tested or assessed for safety by ASE. You should carry out your own risk assessment before use.

Running the activity



Test different sun lotions by applying a fixed mass, volume or thickness to a thin transparent plastic sheet (about the size of a microscope slide). Don’t use glass as it absorbs some UV light.

A baseline reading of transmission through untreated plastic should be taken, as a control.

A results table is suggested below.

	Brand


	Advertised SPF
	UV value

without sun lotion
	UV value

with sun lotion
	% UV passing  through sun lotion
	Calculated SPF



	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	


Activity – Plenary



Downloads 



(
Presentation


(
slide 16 – summing up (not sunning up)


(
slide 17 – summing up 2 (not sunning up)

Running the activity



This activity uses presentation slides 16 and 17.

Students should produce a concept map or mind map to summarise the topic. Starter words are provided on slide 17. More words are supplied on slide 18.
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