
> LEARN ABOUT OUR SUN
> MAKE A DEVICE TO VIEW

THE SUN SAFELY
> DETERMINE THE 
SPEED  OF LIGHT

TODAY 
YOU 

WILL...

“Who enjoys astronomy?” I ask my year 11s. We discuss the amazing

things you can see in the sky: the constellations, the lunar surface,

even the Orion Nebula. Then I comment that I most enjoy stargazing

in the daytime. This attracts an interesting response. Most students

challenge me and give a host of sensible reasons about ambient light

and how dark it needs to be to see the stars properly. One enthusiastic

student comments that in the darkest desert you can see the whole

milky-way but in London you can’t see stars at all just because of

street lights. This is very true, but in the daytime we can begin to

appreciate the wonders of our nearest star, our spectacular sun. 

Through the activities outlined here, pupils will learn that our sun is a

star that has constant and intense activity taking place on its surface.

They will learn about the aurora borealis and what it tells us about

activity on the sun and coronal mass ejections. Various methods of

investigating solar activity during the daytime are possible and

students can make a device to safely view the sun. They will also be

able to explain the implications of solar storms on our

telecommunications and electrical infrastructure. They will investigate

electromagnetic radiation and determine for themselves the speed of

light (throughout the activities you should stress the danger of looking

at the sun with the naked eye, which can cause permanent blindness).

TURN OVER TO CONTINUE >>
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STARTER ACTIVITY

INVESTIGATING
SUNSPOTS
To most students the sun is little

more than a bright white blob in

the sky. But so much more is

taking place on its surface. An

amazing video to introduce

students to the idea of solar

activity is additional resource (AR)

1 from NASA. Students could then

make their own pinhole camera,

the simplest device to view the

sun safely. Full instructions are

available at AR2. On a sunny day

you can set up a sun projector

using a pair of binoculars. This

can produce a good quality image

and should be big enough and

bright enough to see sunspots

(AR 2). Recent images (on a daily

basis) can be seen from SOHO

(Solar and Heliospheric

Laboratory) at AR 3. Students can

pinpoint any large sunspots on

their projection and compare

them with images from SOHO.

STAR
QUALITY

LESSON
PLAN
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The sky at night is a truly amazing thing – but it offers
some pretty spectacular learning opportunities during

the day, too, says Dr Joanna Rhodes…
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DISASTER 2012
There have been lots of

predictions of disaster and

catastrophe in 2012. Many of

these are linked to the increase

in solar activity as the current

solar cycle progresses. Massive

amounts of energetically

charged particles are ejected

from the sun, especially during a

coronal mass ejection such as

the one in AR 1. A view of our

thin atmosphere and

magnificent aurora caused by

the interaction of charged

particles from the sun with the

gases within it can be seen in

AR 4 and 5. After giving

students this introduction ask

them to carry out a web quest.

As leaders of a task force into

the upcoming solar maximum

their job is to investigate the

impact a huge solar flare could

have on Earth. How much time

do we have before the particles

ejected arrive at the Earth and

what precautions should we

take?  Useful resources include

AR 6 from NASA, the

AuroraMAX and Solar MAX

websites (AR 7) and a feature

from Scientific American on the

impact of solar activity on

electronic and electrical

infrastructure (AR8). The task

can be useful in preparing

students for the research

elements to GCSE Controlled

Assessments. Encourage

students to be discriminating

about the evidence they

present. Is the source credible?

Is the information supported by

scientific evidence? Can they

compare sources, stating which

sources have they found that

are more useful than others 

and why?

MAIN ACTIVITIES

1

LESSON
PLAN

HOME LEARNING
HOMEWORK1

People who lived in the Arctic Circle many years ago had weird and wonderful explanations

for the aurora they saw at night. These spectacular light displays were unmoved by high

winds and god-like in their beauty. Ask students to imagine they are a time traveller and

create a resource such as a presentation, poster, booklet or even a play to explain to the

people the scientific explanation for the phenomenon, and be prepared to share this 

resource with the class.

HOMEWORK 2

Solar eclipses can be predicted many years into the future. Challenge students to use the

solar eclipse resource and maps from NASA (AR 11) to find out when a complete solar 

eclipse will be visible in the UK (July 23 2093) Iceland (12 August 2026) and the 

USA (21 August 2017) – or any other countries of your choice. 

+

+ ABOUT 
THE EXPERT

Dr Joanna L. Rhodes

M.Chem, D.Phil,

MRSC is a teacher of

science at Shelley

College,

Huddersfield.
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When we look at any object we

are looking into the past because

of the time it has taken for the

light from the object to reach our

eyes. In the case of the sun, the

light from the sun reaches our

eyes more than eight minutes

after it leaves the sun however it

has travelled as many as 150

million kilometres. How do you

measure something that fast? The

answer is remarkably simple:

because light is a form of

electromagnetic radiation it has

the same properties as other

types of electromagnetic radiation

such as microwaves and you can

determine how fast these travel in

your kitchen! In this method from

the Institute of Physics students

can use chocolate to determine

the speed of microwaves and

therefore light. Spread chocolate

sprinkles to fully and evenly cover

2 LOOKING INTO THE PAST

During their web quest

students will have seen images

of the Earth surrounded by its

magnetosphere. This

phenomenon deflects the

majority of the sun’s charged

particles and protects us from

harm. Students can recreate

this using a bar magnet as the

Earth with stunning

effectiveness. Place a sheet of

paper over the magnet and

sprinkle iron filings on the

page to see the

‘magnetosphere’ appear. For a

more permanent record use a

small compass to plot the

direction of the magnetic north

close the magnet as described

in AR 9. Higher ability pupils

will be able to form a

hypothesis about why auroras

are generally only seen at

extreme northern and

southern latitudes from the

shape of the pattern.

SUMMARY
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+ ADDITIONAL
RESOURCES
AR1 SOLAR FLARES, NASA,
TINYURL.COM/84XJZT4
AR2 SCIENCE PROJECT IDEAS, PINHOLE
CAMERA AND SUN PROJECTOR
TINYURL.COM/CEXRDPZ
AR3 SOLAR AND HELIOSPHERIC
LABORATORY (SOHO) IMAGES OF THE SUN
TINYURL.COM/BLNNKTE
AR4 TIME LAPSE FOOTAGE OF THE EARTH
TAKEN FROM THE ISS
TINYURL.COM/737SOTW
AR5 AURORA BOREALIS FOOTAGE FROM
ALBERTA APRIL 2012
TINYURL.COM/BQPRA55
AR6 THE THREAT FROM 2012, NASA
TINYURL.COM/CQANGR8
AR7 OBSERVING THE AURORA AND SOLAR
SURFACE, ASTRONOMY NORTH
TINYURL.COM/CLMYG6V 
AR8 SCIENTIFIC AMERICAN
TINYURL.COM/CJ4UOH3
AR9 NASA MAGNETOSPHERE RESOURCE
TINYURL.COM/D5A44GP
AR10 CLASSROOM RESOURCES FROM
ASTRONOMY NORTH
TINYURL.COM/BOYDRNA
AR11 NASA ECLIPSE WEBSITE
TINYURL.COM/6CQW2C

INFO BAR

+ STRETCH 
THEM FURTHER
HIGHER ABILITY STUDENTS WILL BE
ABLE TO ENGAGE WITH A
MATHEMATICAL INTERPRETATION OF
THE AURORA USING A RESOURCE
PROVIDED BY ASTRONOMY NORTH (AR
10). THIS INCLUDES LIVE BROADCAST
FOOTAGE OF THE AURORA IN CANADA
AND LIVE IMAGES OF THE SURFACE OF
THE SUN. STUDENTS CAN INVESTIGATE
THE GEOGRAPHIC LOCATIONS OF
AURORA BASED ON SATELLITE DATA
(LINKS TO GEOGRAPHY), HOW AURORA
APPEAR IN THE SKY AT DIFFERENT
GEOGRAPHIC LATITUDES AND THEIR
HEIGHT ABOVE THE GROUND (LINKS TO
MATHEMATICS –GEOMETRY AND
PARALLAX), HOW TO PREDICT WHEN
THEY WILL APPEAR (MATHEMATICS)
AND NORSE MYTHOLOGY
SURROUNDING THE AURORA (HISTORY
AND RELIGIOUS STUDIES). 

a large plate and disable or

cover the turntable so your

chocolate plate does not

rotate. Microwave for

approximately 30s or until the

chocolate just starts to melt.

Take out the plate and

measure the distance between

the patches of melted

chocolate. Students can then

use the formula

speed=wavelength x frequency

(where wavelength is the twice

the distance they have

measured between the melted

chocolate patches in metres

and frequency is generally

labelled on the back of the

microwave and is usually

around 2.54 GHz). Higher

ability students will engage

with the mathematics and

should be able to understand

the concept of a standing wave

in the microwave with a

maximum at the peak and

trough and nodes where the

chocolate does not melt.


