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Thank you for downloading 
this resource pack. We hope 
you will find it useful.

We’ve produced these resource 
to help your pupils explore the 
issues around egg production while 
developing new skills across the 
curriculum and applying them to real 
life situations. 

We love hearing from schools who have used our resources! If you have feedback, 
comments or suggestions that you’d like to share then please email them to 
learning@bhwt.co.uk We love seeing your photos and artwork too!  

Using this pack...

Creative 
writing

Sharing a 
story

Discussion 
or debate

In this pack you will find a selection of lesson plans each with background notes, 
a resource list, and suggestions for extending the activities. Look out for the icons 
found throughout the pack to see what kind of activities or skills each element of the 
lesson plan supports. For example:

All activity sheets, resource sheets and supporting resources can be found at the 
back of the pack. 

This is one of six resource packs. You can find the others, together with guidance on 
keeping your own school hens and other useful resources, on our website: 
www.bhwt.co.uk

Welcome
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Comparing Eggs 
Happy Hens trifle recipe
Chicken DNA stickers

What’s inside?
Amazing eggs
For EYFS to KS2

This resource is packed with messy, tasty, arty and 
creative ideas for using eggs to explore the science 
curriculum.

Page 4

Eggs are everywhere!
For KS1

In this lesson pupils learn which foods are made with 
egg, the role eggs play in different kinds of cookery, and 
how to tell if the eggs they are using were laid by happy 
hens. 

Page 13

Walking on egg shells
For KS2

In this lesson pupils quite literally walk on egg shells 
as well as creating an amazing jelly egg to help them 
understand the structure, composition and function of 
one of nature’s most efficient structures.

Page 19

What’s Inside?
For KS2

In this lesson pupils recreate the process of making 
an egg and extract chicken DNA from an egg yolk 
before discussing how and why humans have changed 
chickens over time. 

Page 25

Lesson plans

Supporting resources

Looking for the presentations associated with this resource pack? They were 
included with this download so you’ll find them in the same folder as this document.
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Amazing Eggs

for EYFS to Key Stage 2

This resource is packed with 
messy, tasty, arty and creative 
ideas for using eggs to explore 
the science curriculum. 

Teacher 
notes

Two of these activities require you to prepare eggs in advance. For the 
Spinning Eggs activity you’ll need to prepare hard boiled eggs while the 
Floating Eggs activity requires a spoiled egg so you’ll need to plan for 
this one several weeks in advance, leaving a raw egg somewhere warm 
where it is not going to get eaten or broken! 

All of these activities require the pupils to handle eggs and some involve 
working with raw egg. Please do re-enforce the importance of hand 
washing whenever eggs are being handled. Some activities have the 
potential to be messy so keeping a store of newspaper or other floor and 

In this lesson...
After taking part in this activities all pupils will

Plan and carry out scientific investigations, describe the properties of eggs and 
the function of the different parts, and apply their knowledge to a variety of real life 
contexts. 
 

These activities offer opportunities to support many aspects of the 
science curriculum as well as developing skills across the curriculum 
including scientific and critical thinking, planning, group working and 
research skills. 

An egg drop challenge is suitable for all ages, has endless variations 
and offers many opportunities for planning investigations, exploring 
the properties of materials, understanding forces, selecting equipment, 
collecting data, refining ideas and much more. 

The simplest way to organise an egg drop challenge is to put the pupils 
in teams and give each team several raw eggs and a range of junk 
materials such as toilet rolls, bubble wrap, lolly sticks, straws, plastic 
bags, cardboard boxes and plastic tubs. Choose a spot from which 
they will drop their eggs; a stage, a staircase or even a roof! Provide 
the groups with time to design, prototype, test and build some form of 
protection for their egg then finish with a competition to see which groups 
can successfully keep their egg intact. 

There are many ways to extend this activity, for example: 

• Try a simplified version for younger pupils with eggs in sandwich 
bags filled with water, sand and shredded paper (plus one egg with no 
protection of course!). Ask them to make predictions about which eggs 
will break.   
• Try an outdoor variation: can the pupils protect their egg using sticks, 
leaves, feathers and other natural materials? You’ll probably still need to 
provide string and rubber bands.
• Rather than providing each group with the same materials, offer them 
a selection and allow them to choose a set number. Ask each group to 
justify their choice of materials and explain how the properties of the 
materials will help the finished design. 
• Focus on parachutes to explore air resistance. How does the size and 
shape of the parachute affect the chances of the egg surviving?
• Older and more able groups can calculate the speed their egg travelled; 
you’ll need to be dropping it from a greater height to try this. Measure the 
height of the point from which you’ll be dropping the eggs and use a stop 
watch to time how long it takes for the egg to fall. Introduce the equation 
for speed (speed = distance/ time) and ask the pupils to calculate the 
speed in m/s. 

In 2015 a team of researchers in California discovered a method to 
uncook the white of a boiled egg. When an egg is heated its protein 
strands become tangled and clump together, causing the changes we 
see to the colour and texture. The scientists discovered a method to 
untangle and correctly ‘refold’ the protein strands and, although few of us 
have ever needed to uncook an egg, this discovery has many important 
applications including making elements of cancer research quicker and 
less expensive. You can see a video of the process here.

This is an experiment pupils are unlikely to be replicating in school 

Humpty 
Dumpty had a 
great fall...

Can you 
uncook an 
egg?

1 hour plus

Investigation

Numeracy

Teamwork

Activity Ideas

Investigation

Curriculum 
links and 
supported 
skills

https://www.youtube.com/watch?v=AYIZ8FFW4oY
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Egg shells make good starter pots for most kinds of seedlings and this 
activity offers plenty of opportunity for using science and numeracy skills:

• Reading and following the instructions on the seed packet.
• Following a potting mix recipe and using the correct ratios of 
‘ingredients’
• Visualising different fractions as they place the egg planters in their 
boxes. 
• Discussing what their plants will need to grow, choosing a suitable spot 
and recording the growth of the seedlings. 
• Exploring sustainability and the reuse and re-purposing of materials. 
Why not make a recycled greenhouse from a plastic bottle for your 
recycled egg shell seed pots or potting mix from compost made from 
lunchbox scraps? 

To start seeds in egg shells simply pierce a hole in the bottom of a half 
shell, fill it with potting mix, place it in an egg box and sow your seeds. 
When it’s time to transplant your seedlings you can plant out the whole 
egg shell as it will degrade fairly quickly and help improve the soil; try 
cracking the bottom of the egg shell lightly to help the growing roots 
escape. 

Egg shells are a wonderful blank canvas so have the pupils create 
miniature versions of themselves on their egg shells using pens and 
paints. Sow chives or cress and watch each pupil rapidly grow a fantastic 
green hair-do while egg shells decorated as fictional characters make a 
brilliant Book Week twist! 

Growing 
eggs

30 - 45 minutes

Investigation

Outdoor 
activity

(although you can find one attempt to replicate the original experiment 
with domestic materials here), especially as it involves the use of urea 
derived from urine! However, eggs are a perfect example of irreversible 
changes in materials. 

Start by trying a couple of reversible changes to food such as making, 
freezing and melting fruity ice lollies or melting chocolate to make shapes 
in moulds. 

Next, contrast these changes by making scrambled egg on toast (or on a 
baked potato) to show examples of irreversible change. 

Working with 
food

Various timings

Making natural dyes and creating beautiful coloured eggs is an exciting 
way to introduce elements of chemistry, history and cultural traditions 
from around the world. It’s also a fantastic sensory activity as the dyes 
look and smell really interesting. Finally, pupils (depending on their age) 
can practice working safely when chopping, grating and using heat.

You can make surprisingly vibrant dyes from fruit, veg and spices. Here 
are a few ideas:

Natural 
dyeing

Investigation

This activity focusses on both the mineral composition and physical 
properties of egg shells by using them in two unexpected ways.

Firstly, you can use eggs shells to give the plants in your school garden 
a boost. Plants need a range of minerals to grow, particularly nitrogen, 
phosphorus and potassium. They also need calcium as it is used in 
constructing the plant’s cell walls and helping the plant absorb other 
nutrients. 

Save up egg shells and, once they are completely dry (you can dry them 
out in an oven on low heat for twenty minutes to speed this up) crush 
them into a fine powder. Sprinkle the powder around your plants or dig it 
into the soil. Can the pupils design an experiment to see if the egg shell 
powder helps their plants grow? An experiment like this is best carried 

Stop the 
slugs, feed the 
plants!

Investigation

Outdoor 
activity

For dark brown eggs use strong coffee
For blue eggs use red cabbage
For green eggs use spinach (you’ll need lots!)
For yellow eggs use turmeric or grated carrots
For orange eggs use onion skins
For pink eggs use cranberries

Simply boil up your ingredients for five to ten minutes, add vinegar if 
using (see below) then add hard boiled eggs to the dye mixture. Leave 
them for at least two hours or as long as overnight for really bright 
colours. 

While this makes a great Easter craft on its own, here are some ideas for 
extending the activity:

• Experiment with pH: red cabbage gets its purple colour from 
anthocyanin, a type of pigment that can appear different colours 
dependent on pH. You can make your dye more acidic by adding lemon 
juice, or more alkaline by adding bicarbonate of soda to change the 
colour. Your purple dye will instantly change to red if adding an acid or 
blue-green if adding an alkali.
• Many dyes need a substance known as a mordant to help the colour 
bind to whatever is being dyed. Vinegar is a perfect mordant for dyeing 
eggs as it not only alters the composition of the dye pigment but partially 
dissolves the egg shell, creating a greater surface area for the dye 
to bind to. Pupils can practice using ratios as they combine one part 
mordant with three parts dye, or try making dye with different quantities 
of mordant to see how it affects the colour of the eggs. Why not try 
different sources of acid such as orange juice or soluble aspirin? 
• Experiment with using different materials to create patterns and designs 
on the eggs; try wrapping your eggs with string, masking tape, rubber 
bands or scraps of fabric. 
• Explore the ancient Ukranian tradition of pysanky: incredible patterned 
eggs made by drawing on the shells with beeswax before dying. 
Recreate the effect in the classroom by using white candles or crayons to 
create designs on the shells before dipping them in the dye. 

Art and craft

Various timings

https://www.youtube.com/watch?v=b4Gzq9cZlpQ
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out over two growing seasons as it takes some time for the shells to be 
broken down in such a way that plants can use them.  

The second possible use for waste egg shells is as a slug deterrent. 
Many people used crushed egg shells sprinkled thickly around their 
young plants to deter slugs from crawling over their sharp edges, but 
opinions are divided on whether this method really works. Can the pupils 
design an experiment to test whether crushed egg shells really do keep 
slugs away? Try comparing the egg shells to other materials said to stop 
slugs in their tracks such as coffee grounds, copper or sharp sand. If 
you don’t want to sacrifice your precious seedlings then a lettuce leaf will 
work as perfect slug bait instead. 

This is a quick activity to help pupils understand inertia. 

Prepare at least six eggs, hard-boiling two and leaving the rest raw. 
Show the eggs to the pupils and explain that they need to find a way of 
identifying the two hardboiled eggs without cracking them. Give them a 
few minutes to brainstorm then let them spend some time handling the 
eggs and testing their ideas. 

If no one has suggested it, introduce the idea of spinning the eggs and 
looking to see if they move in different ways. They should find that the 
hard-boiled eggs spin much faster than the raw eggs The raw eggs will 
also wobble as they turn. As the eggs are spinning, show the children 
how to gently bring them to a stop by briefly resting a finger on them. 
When you release your finger the hard-boiled egg should remain still 
while the raw eggs will move slightly.  

Explain that these differences are down to what is going in inside the 
egg. The hard-boiled egg is solid and moves as a single object while the 
raw egg contains yolk and egg white which slosh around inside the shell, 
causing the wobbling motion. When you bring the eggs to a stop the 
liquids inside the raw egg keep moving, even though the shell is still. This 
is called inertia, and it is the same effect we feel when we’re riding in a 
moving car that stops quickly.

For an extra little science trick, have the pupils try spinning the hard-
boiled egg as fast as they can. They should aim to have it spin in one 
spot, not move across the table. If they get it spinning fast enough it 
should change position and begin to spin on its end! It may take a few 
attempts to get it right but keep trying. 

This effect is caused by friction between the egg shell and the tabletop. 
The friction destabilises the egg’s spin and causes it to change position.

Spinning eggs

Twenty minutes

Investigation

Various timings

Plan and carry out investigations to compare the strength, appearance 
and taste of eggs from caged and free-range hens. Your investigations 
could include:

• How many books (or how much water) can we rest upon the egg shells 
before they break? See the Walking on Eggshells lesson plan in this 
pack for guidance on running this experiment. 
• How large is the yolk? Measure and record the diameter.
• How firm is the yolk? You can test this by measuring the height of the 
yolk (a toothpick works well for this) 
• What colour is the yolk? 
• How runny is the white? An effective way to measure this is to fry the 
eggs at the same temperature for the same amount of time and measure 
the diameter of the egg white. This will show you how much it has spread 
once the egg has cracked.
• How does it taste? Decide on several criteria by which the taste will be 
assessed, cook the eggs and carry out a blind taste test.

Use the Comparing Eggs activity sheet in this pack to help the pupils 
record their findings. 

If the pupils discover any differences between the caged and free range 
eggs they are likely to be as a result of the hens’ diet and the age of the 
eggs at the point you test them. Weak shells can be a result of a lack of 
calcium or protein or simply due to the physical demands of laying such 
a large number of eggs. They can also be a result of stress as this may 
delay laying, causing eggs to spend an unequal amount of time in the 
hen’s shell gland. 

Yolk colour is also determined by diet and hens that forage outdoors and 
eat a range of plants and insect have yolks of a deeper orange colour. 
However, most chicken feed has ingredients added, such as marigold 
petals, to improve the colour of the yolk.

A flattened yolk, wrinkly yolk membrane, runny white or very clear white 
can all be signs that the egg is less fresh; once an egg is laid water 
and carbon dioxide begin to escape through the tiny pores in the shell 
causing these changes. 

Comparing 
eggs

1 hour

Numeracy

Investigations

Working with 
food

The Comparing Eggs activity, above, describes some visual signs to tell if 
an egg is fresh once you have cracked it. However, there is an easy way 
to check whether an egg is good to eat without breaking the shell. 

For this activity, you’ll need an egg that’s at least a few weeks old and 
a fresh egg. Fill two clear beakers or glass bowls with water and gently 
lower in the eggs. The fresh egg will lay on its side while an older (but still 
safe) egg will sit on its end and a spoiled egg will float. 

Ask the pupils to suggest why the freshness of the egg affects how it 
sits in the water. The answer lies in the egg shell which is full of around 
17,000 tiny holes or pores. Once the egg has been laid by the hen these 
holes start letting tiny amounts of air into the egg. As air builds up inside 

Egg floating, 
two ways

15 minutes

Investigations
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the shell the egg becomes more buoyant 

For a different take on floating eggs, you’ll need two glasses, one filled 
with plain tap water and the other with a solution of four teaspoons of salt 
dissolved in warm water. Have two volunteers gently place a raw egg into 
each glass and observe the effects; can the pupils suggest why one egg 
is floating and one sinks? 

Explain that in this case both eggs are fresh but salt has been added to 
one of the glasses. In the glass of fresh water, the density of the eggs 
is greater than that of the water so it sinks. However, adding salt to the 
water in the other glass has increased its mass. The volume of the glass 
has remained the same so the density of the water has increased and it 
is now denser than the egg, causing the egg to float. 

Although you may not have heard of pace egging this centuries-old 
British tradition is still practised around the country today, particularly in 
Yorkshire and Lancashire.  

The term pace egging comes from pascha, the Latin word for Easter, and 
it refers to a series of traditions including plays about St George, songs, 
dyeing special marbled eggs by wrapping them in onion skins, and an 
egg rolling contest. 

Holding your own egg rolling contest is great fun, but it also offers a 
perfect opportunity for scientific investigations into gradients, friction and 
the shape of an egg shell. For younger pupils, it is an engaging play 
activity while older pupils can plan a whole investigation around the topic.

Start by collecting together a range of eggs: raw and hardboiled eggs but 
also plastic eggs, shaker eggs, polystyrene eggs, chocolate eggs and 
any others you can find. Have the pupils weigh the eggs, record their 
weights and make predictions about how the different weights, sizes and 
materials will roll; can they suggest which will roll the fastest?

Next, design and construct a ramp. It will need to be easily adjusted to 
carry out the tests at different gradients. Younger pupils can measure 
and record the height at the top of the ramp while older pupils can also 
measure the angle between the ramp and the floor. 

Using a stopwatch, record how long it takes each egg to reach the 
bottom of the ramp then repeat the test at different gradients. Do the 
eggs keep rolling once they reach the bottom of the ramp? Can the 
pupils make an observation about how the shape of the eggs affects the 
way they roll?

To consider the role of friction in the rolling speed of the egg, try covering 
your ramp in different materials such as sandpaper, bubble wrap, 
textured wall paper or paper towels. You could also visualise how the egg 
rolls by covering your ramp in white paper and dipping the egg in paint 
before rolling it. 

Pace egging

Various timings

Numeracy

Investigations

Art and craft

Finally, put the ramp aside and ask the pupils to roll the eggs gently on a 
flat surface, observing and describing how they move. Do the same with 
a small ball; how does it move differently to the eggs? Can the pupils 
suggest why birds have evolved to lay tapered eggs rather than the 
spherical or oval eggs laid by many species of reptile and amphibian? 

There are several reasons for the ‘asymmetric tapered oval’ shape of a 
bird’s egg. Firstly, as the pupils will have observed, the tapered shape 
causes the egg to roll in a circle rather than a straight line when nudged. 
Birds turn their eggs with their beaks to help the chicks develop correctly 
inside so the shape is important for preventing the egg from accidentally 
rolling away, especially in the case of sea birds who nest on cliffs! The 
shape also helps a group of eggs fit together neatly in the nest, reducing 
the air space between them and making it easier to keep them warm. 
Finally, the tapered shape makes it easier for the hen to lay them. 

Why not combine your egg rolling with an entire pace egging 
celebration? You can dye your own eggs (see the Natural Dyeing 
activity, above) watch a modern pace egg play here, or learn the words 
to a traditional pace egging song – although you may wish to adapt the 
references to beer!  

Did you know you can make playground chalk with egg shells? This 
brilliant activity demonstrates a unique way to reduce waste and recycle 
something we commonly throw away, as well as providing an opportunity 
to explore the properties of egg shells. 

You’ll need 8 – 10 egg shells for each colour chalk you wish to make; ask 
parents and the school catering team to rinse and save egg shells for a 
couple of weeks. 

First, have the pupils peel the membranes from the egg shells if they 
haven’t already been removed. Can they guess what the function of the 
membranes might be? These strong membranes sit between the shell 
and the contents of the egg to help keep harmful bacteria out.  

Next, you’ll need to crush the egg shells into the finest powder possible. 
A small food processor will make light work of this but the pupils may 
enjoy crushing them in a pestle and mortar or by placing them in 
sandwich bags and smashing them with a rolling pin. They could even 
take them out to the playground and grind them between two clean 
stones. 

Once you have a fine powder (with no visible pieces of shell) add two 
heaped teaspoons of plain flour and mix well. 

Next, add food colouring and around four teaspoons of warm water, 
adding one spoon of water at a time until the mixture forms a stiff paste.

Roll your paste into a neat stick; rolling it in paper can help you form the 
chalk shape. Alternatively, press it into silicone ice cube moulds to make 
shaped chalks. Leave it for a few days until it’s completely dry then start 

Drawing with 
eggs

1 hour

Investigations

Art and craft

https://vimeo.com/124154849
http://mysongbook.de/msb/songs/p/paceeggi.html
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work on a playground masterpiece! 

Note: Please don’t use this chalk on a blackboard as it may scratch.   

Tempera paint, made from egg yolk and pigment, has been used by 
artists for thousands of years and it is so hard wearing that we are still 
able to enjoy tempera paintings dating from the first century AD. 

As well as an unusual way to explore art history, this activity allows pupils 
to practice separating eggs, naming the parts of eggs, observing the 
properties of materials, and colour mixing. 

To make tempera paint you’ll need one egg yolk for each colour you want 
to make, powder paint or food colouring, a little water, and stiff card for 
painting on. 

Mix each egg yolk with just one or two teaspoons of water and whisk it 
well with a fork to get it light and frothy. Then add your colour a little at 
a time until the paint is nice and bright. As they mix, ask the pupils to 
describe the consistency and texture of the paint. Is it frothy or greasy? 
Running or sticky? Encourage them to experiment with adding and 
mixing colour. 

If you can’t find powdered paint then use crushed coloured chalk or use 
poster paint and leave out the water. 

Pupils will need to work fast! Tempera dries with a lovely bright and shiny 
glaze but it dries very quickly. 

Early artists tasked with painting religious icons on church walls would 
sometimes add spices to their tempera to disguise the eggy smell; 
perhaps pupils could try creating their own scented tempera.

Painting with 
eggs

45 minutes

Investigations

Art and craft
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Eggs are everywhere!
for Key Stage 1

In this lesson pupils learn which 
foods are made with egg, the 
role eggs play in different kinds 
of cookery, and how to tell if the 
eggs they are using were laid by 
happy hens. 

Teacher 
notes

This lesson is based around two simple cookery activities, culminating in 
a tasty trifle for everyone to share. As such it is perfect for either a class 
setting or a cookery club. The recipes included in this pack are for ten 
servings each so you will need to scale them up with working with the 
whole class. 

The activities use a paper chain to give a simplified explanation of the 
behaviour of proteins in beaten and heated eggs; however, if you wish to 
simplify the lesson further then the cookery activities on their own provide 
a perfect, visual (and tasty!) example of how eggs change when cooked 
in different ways so feel free to leave this part out. 

While the activities themselves contain a brief explanation of the 
behaviour of egg proteins when beaten or heated, you may wish to 
understand what is happening during the cookery activities in more 
detail:

In this lesson...
All pupils will

Be able to name some 
common foods that 
contain egg so that they 
can better understand 
different food groups and 
how familiar foods are 
made. 

Most pupils will

Be able to make two 
different egg-based dishes 
so that they can describe 
some of the uses of eggs 
in cookery. 

Some pupils will

Be able to understand that 
eggs come from different 
kinds of farms so that 
they know how to tell the 
difference between eggs 
from caged and free-range 
systems. 
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Key vocab Dairy, protein, whisk, thicken, bake. 

• Ice cream
• Custard
• Salad dressing
• Pastries and pies
• Some brands of gravy
• Packets of sauce
• Marshmallows
• Mayonnaise 
• Quiche
• Quorn and vegetarian sausages and burgers. 

If food packaging is unavailable then you could provide some printed 
information on different foods; try mysupermarket.com for ingredients 
lists for a wide range of pre-prepared food. 

• A small selection of cookery books.
• A paper chain, as long as you can make it! You can prepare this in 

advance or have the class help make it. 
• A set of kitchen scales

For the meringues you will need:

• A large bowl (glass or stainless steel works better than plastic)
• An electric whisk
• Baking trays lined with baking parchment
• Access to an oven
• All ingredients listed on the Happy Hen Trifle sheet 

For the custard you will need:

• A heavy bottomed saucepan
• Access to a hob: a gas camping stove will work perfectly for a 

classroom demonstration
• A hand whisk
• A measuring jug
• All ingredients listed on the Happy Hen Trifle sheet

For the trifle you will need:

• A large bowl
• Fresh fruit 
• Plates and spoons for serving

Resources 
needed

A collection, as large as possible, of clean food packaging. Try and find 
plenty of examples of foods containing ‘hidden’ eggs such as:

• Cakes and biscuits
• Dried egg pasta and noodles
• Ready meals

Curriculum 
links and 
supported 
skills

• Describing the physical properties of materials
• Observing that some materials change state when they are heated or 

cooled
• Carrying out food preparation tasks hygienically and safely
• Knowing where and how foods are grown, reared and processed
• Using standard units to measure weight and capacity
• Using observational skills
• Recognising the needs of animals and people, and understanding 

their responsibilities towards others.
• Building vocabulary
• Describing what they’ve found out and offering simple explanations 

Egg white is comprised of around 90% water with the remaining 10% 
consisting of a number of different proteins, glucose, fats, vitamins and 
minerals. The proteins consist of long chains of amino acids curled 
into tight globules. The outer end of each protein strand is water-loving 
(hydrophilic) and the other end, tucked into the centre of the globule 
away from the watery egg white, is water-hating (hydrophobic). As you 
beat the egg you introduce tiny air bubbles. Where the air bubbles come 
into contact with the proteins they uncurl so that the hydrophilic end 
remains in water while the hydrophobic end is in contact with the air 
bubble. 

As the proteins uncurl in this way they start to tangle together, forming 
a mesh that traps more and more air bubbles and creates a thick foam. 
The colour of the egg white changes from translucent to white due to the 
way the light hits these many tiny air bubbles. 

When you put your meringues in the over the heat causes the proteins 
to coagulate and stiffen while the water content evaporates off, leaving a 
lovely crispy meringue. 

Egg yolk is packed with proteins, fats and vitamins; it contains around 
60 calories, three times as many as the watery egg yolk. It is so rich and 
nutritious as it’s purpose is to nourish a growing chick embryo. When you 
make your custard the combined action of heat and whisking denatures 
the protein strands; that is, their bonds begin to break apart. As individual 
protein strands break up they re-bond with each other, thickening 
whatever you are cooking. If you cook your custard for too long too many 
new bonds will form and it will turn rubbery. 

For the final activity, Eggs From Happy Hens, you may wish to use some 
or all of the activities in our Five Important Things or Four Little Eggs 
lesson plans, or refer to our Egg Production Information Sheets, all of 
which can be found in our All Cooped Up resource pack. 
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Using the recipe in this pack, begin to make the custard. Returning to the 
paper chain, start with it bundled into a ball again. Explain that when the 
egg is heated the protein chains uncurl and start flopping around; have 
two pupils unravel the chain and, holding it at either end, begin to shake 
it, gently at first then more and more to represent the egg getting hotter. 

This movement causes some of the links in the chain to break then 
reform in a big tangle; tear apart a few of the links in your paper chain 
and re-tape them to random links along the chain so that you now have 
a clump instead of a long chain. Explain that this clumping of the protein 
chains in the egg is what makes the custard thicker as it cooks. 

Once your custard and meringues are both ready, mix or layer them in a 
large bowl with the fresh fruit to finish your trifle. 

As the pupils tuck in, ask them to describe the different textures and 
flavours they’re eating. Were they surprised to find that the eggs could 
make such different foods? 

Using the 
yolks

20 minutes

Class activity

Working with 
food

What caused the egg white to change so much? Taking the paper chain, 
start by bundling it into a ball and explain that this is what the proteins 
inside the egg white looked like before you started whisking. Ask two of 
the pupils to unravel the ball and stretch the chain out to its full length; 
as the whisk beats air into the egg the chains stretch out, trapping the air 
bubbles and fluffing up - up to eight times their original size! This makes 
them brilliant at helping cakes, meringues, breads, and other recipes rise 
and stay light and fluffy when cooked.

Once the meringues are cooking it is time to use the egg yolks you 
separated earlier. 

Finish off by returning to the list of foods containing eggs that were 
brainstormed at the start of the class. Explain that eggs are used in such 
a lot of foods that a huge number of eggs need to be produced and sold 
in shops. Can the pupils guess:

• How many chickens are kept (in the UK) for laying eggs? (around 36 
million)
• How many eggs are laid each year? (around 10 billion!) 

Explain that the eggs in their trifle were laid by happy hens that had 
everything they needed; space, a comfortable home, friends, and healthy 
food. However, half of the chickens busy laying eggs in this country have 
more difficult lives and live in small cages where it is harder for them to 
be comfortable and happy. 

When we choose food it is important to think about whether it is healthy 
for us but also whether the animals that made it and the people that 
farmed it, were able to be happy and healthy too. When choosing eggs, 

Eggs from 
happy hens

20 minutes

Discussion or 
debate

Draw three large overlapping circles on the board and label one ‘milk’, 
one ‘eggs’ and one ‘plants’. Ask the pupils to brainstorm foods they 
know and like that are made of each, or more than one of each, of 
these ingredients; this activity helps to clear up any confusion about the 
distinction between dairy and eggs as well as reminding the pupils that 
these come from animals rather than plants.

Focusing on the ‘eggs’ circle, draw out some more suggestions of foods 
that the pupils think might contain eggs. 

Using your collection of food packaging (or printed ingredients lists) 
and recipe books, ask the pupils to try and find every food or dish that 
contains eggs. They are likely to be surprised to find out how many foods 
use them! 

Eggs are 
everywhere!

20 minutes

Class activity

Brainstorm

How to run it

Explain that eggs are in so many foods because they do lots of useful 
things when we cook with them. The pupils are going to prepare a dish 
using both the yolk and the white of the eggs in two very different ways to 
see what eggs are capable of. 

Start by passing around the eggs for the pupils to handle and examine. 
Can they choose some interesting words to describe the weight, feel and 
colour of the shell? 

Crack the eggs and separate the yolks and whites into two separate 
bowls and give the pupils a chance to take a look at both. What do they 
observe? Can they guess what they’ll be cooking? 

Show the paper chain and explain that the egg white is mostly made of 
water but it is also made of long chains called proteins. Every living thing 
needs proteins to live and they are found in all our food, although some 
foods (like meat, eggs or beans) contain more than others.  

Proteins are too small for us to see but they are very important in 
cooking. The paper chain represents the proteins in the egg and the 
class are going to find out what happens to them when we cook them in 
different ways. 

For the first recipe, the class will be making meringues. Make the 
meringues by following the recipe in this pack, stopping frequently as you 
whisk them for the pupils to observe and describe the changes taking 
place. Once the egg white has formed stiff peaks you can even hold the 
bowl upside down over their heads to demonstrate how much the runny 
egg white has changed! 

Using the 
whites

20 minutes

Working with 
food

Class activity
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Use the Four Little Eggs presentation in our All Cooped 
Up resource pack to explore the different farming methods 
mentioned in more detail. 

To demonstrate some of the other uses of eggs in cooking 
you could make potato cakes (binding), fairy cakes 
(leavening), pastries (glazing) or mayo (emulsifying). 

Full hygiene precautions should be taken during cooking and tasting activities, especially if you’ll 
be collecting the eggs from the hen house during the lesson. Please take care when working 
around the oven or hot equipment.

Taking it further

Keeping everyone safe

we can check whether the hens that laid them had happy lives by looking 
at the packaging for the words ‘free range’ or ‘organic’. These words 
describe the type of farm the eggs came from.  

Returning to the food packaging ask the pupils to see whether any of the 
items display the words ‘free range’ or ‘organic.’  
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Walking on egg shells

for Key Stage 2

In this lesson pupils quite literally 
walk on egg shells as well as 
creating an amazing jelly egg to help 
them understand the structure, 
composition and function of one of 
nature’s most efficient structures. 

Teacher 
notes

In the first activity, the pupils will make a jelly egg by dissolving an entire 
egg shell while leaving its membranes intact. This process takes 48 
hours so you can either set it off during this lesson and return to it two 
days later or start the experiment prior to the lesson and build up to a 
grand reveal of the amazing jelly egg!

The second activity in this lesson, How strong is an eggshell? requires 
four blown egg shells. Blowing eggs is very straightforward; simply take 
a drawing pin and make a small hole at the narrow end of the egg and a 
slightly larger hole at the broad end (wiggle your pin around to enlarge 
the hole). Use a cocktail stick to pierce the internal membranes and 
break up the contents of the eggs a little, making it easier to remove. 
Wipe the narrow end to remove any raw egg then, holding your egg over 
a bowl, blow strongly into the narrow end. The contents of the egg should 
come pouring out of the larger hole. Once the egg is empty hold the 
larger hole under the tap to pour some warm water into the shell, swish it 
around, then blow out the water in the same way. 

In this lesson...
All pupils will

Be able to understand the 
role of the egg shell so 
that they can explain the 
need for it to be strong, 
and the reason for its 
structure. 

Most pupils will

Be able to describe 
several methods of testing 
the strength of an egg 
shell so that they can plan 
suitable investigations. 

Some pupils will

Be able to explain how 
the shape of the egg shell 
allows it to withstand the 
forces acting on it so that 
they can describe how this 
principal could be applied 
to human structures. 
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On the very outside is the cuticle, also known as the bloom. This is a thin 
coating which helps keep dirt and bacteria out of the egg. It is the last 
part added to the egg before it is laid and it can sometimes get scratched 
by straw or the hen’s claws before it has dried properly; the pupils 
may have noticed some scratches in the cuticle of the eggs they were 
examining.

The shell itself is made mainly of a material called calcium carbonate. 
Calcium carbonate is also found in rocks and minerals, snail shells, sea 
shells and green, leafy vegetables. Calcium carbonate makes up 95% 
of the egg shell and the remaining 5% is made up of other minerals and 
proteins. 

Ask the pupils what role calcium plays in our own bodies. Just like us, 
chickens get their calcium from the food they eat. As well as eating green 
vegetables they eat tiny pieces of grit or shell which their bodies are good 
at digesting. If they don’t get enough calcium, or they lay a large number 
of eggs, the shells may become very weak. 

Inside the shell are two thin, strong and flexible layers called membranes. 
These are partly made of keratin, the same material as our hair. They 
help keep bacteria out of the egg while allowing air and water to pass in 
and out of the shell.

If you wish, use the Inside an egg activity sheet included in this pack for 
the pupils to label each part. 

Although the shell looks and feels solid it is actually full of tiny, funnel-
shaped holes – around 17,000 of them! They are called pores and have 
a similar role to the pores in human skin, allowing water and gases in and 
out. Without the pores, a chick growing inside the egg would not be able 
to breathe.

It’s hard to imagine these tiny holes but there is a simple way to see them 
in action: give each group a glass of hot water and ask them to carefully 
lower in their egg. After a minute or so they should start to see bubbles 
forming on the surface; have them examine what’s happening closely 
with their magnifiers. Where do they think the bubbles have come from? 
Explain that the heat from the water has caused the air inside the egg 
to expand and it is now pushing its way out of the tiny pores all over the 
shell. 

In this next part of the activity, the pupils will be using vinegar to first 
remove the cuticle and then dissolve the whole shell in order to get a 
closer look at the membranes underneath. This takes two days so you 
can either start it at this point and come back to it in a couple of days 
or prepare the investigation with the class prior to the main lesson and 
remove the egg from the vinegar at this stage.

Whichever way you choose to organise this activity, begin by explaining 
the aim of the experiment to the pupils. Provide a beaker of water, a 
beaker of milk and a beaker of vinegar and ask the pupils to predict 
which will be most successful in dissolving the egg shell. Place the eggs 

40 minutes
• Setting up and carrying out simple practical enquiries 
• Describing the process of reproduction in some animals
• Building vocabulary
• Using standard units of measurement
• Using apparatus and equipment correctly and safely 
• Making careful observations and accurate measurements
• Describing the physical properties of materials and relating these to 

their function
• Understanding forces of different kinds
• Using results to draw conclusions
• Identifying ways in which animals are adapted to suit their 

environment

Key vocab Rights, needs, welfare, working animals, intensive farm, battery farm, 
campaigner

Resources 
needed

• Fresh free range eggs
• Magnifying glasses (optional)
• Clear beakers
• Vinegar (preferably white or cider vinegar)
• Milk
• Sandwich bags
• A stiff board, cut into a triangle roughly 25cm on each side
• Three blown eggs, rinsed and dried
• Three plastic bottle tops
• A selection of books or magazines
• A pair of scales
• Two boxes of twelve free range eggs
• Newspaper
• Towels and a bowl of soapy water for clean up
• A member of staff who wears a ring! 

Explain that the egg shell is so familiar that we hardly even notice them, 
but today the class are going to be looking closely at egg shells to try and 
discover what they’re made of and how they work. 

Begin by putting the pupils in small groups and handing out eggs and 
magnifying glasses (if available). Give the pupils several minutes to 
examine their egg closely, paying attention to the texture, colours and 
any marks, before reporting on their findings. 

Explain that an egg shell is more complicated than it looks and has 
several parts:

What is an 
egg shell 
made of?

Investigation

How to run it

Curriculum 
links and 
supported 
skills
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to measure this. The method we’ve suggested below is one possibility 
but you may come up with something entirely different, such as gradually 
adding water to a container resting on the shells. 

Show the pupils the blown eggs you’ll be using to test egg shell strength 
(see Teacher’s Notes above for guidance on blowing eggs). Place them 
in plastic bottle tops so that they are stable, arrange them in a triangle, 
then place a firm board across the top of the eggs. 

Taking the books one at a time, have the pupils weigh each one, record 
the weight and place it gently onto the board. Keep going until the egg 
shells crack. How many books did they support? What was the total 
weight of the books held up by the egg shells? The average weight of a 
laying hen is around 2kg; did the eggs support at least this much weight? 

Egg shells can support a surprising amount of weight! Can the pupils 
suggest what makes them so strong? Their strength is due to the domed 
shape of an egg which spreads out the downwards force from the books 
across the entire shell. This explains why the eggs did not break when 
the children were squeezing them, as the force of their squeeze was 
distributed around the whole shell. 

Ask the pupils the following:

• Why do egg shells need to be strong?
• What do you think would happen if we repeated this test with the eggs 
lying horizontally rather than sitting upright?
• Humans often copy aspects of the natural world in their inventions and 
buildings. Can you think of any examples of ways in which humans have 
copied the egg?

To complete this activity you can try the following optional activity: 
walking on eggs! 

Prepare for this experiment by covering the floor to protect it from broken 
eggs and placing a bowl of warm soapy water and a towel within easy 
reach. Choose a volunteer who will need to remove their socks and 
shoes – make sure they understand that they may be getting egg on their 
feet! 

Show the pupils two boxes of twelve eggs and explain that the volunteer 
is going to try standing on them to see if the eggs can take their weight. 
Ask the pupils to carefully check the eggs for any cracks; while they are 
doing this they should be thinking about how the volunteer can most 
carefully, slowly and evenly spread his or her weight across the eggs. 

Once you are ready to begin, have the volunteer step carefully onto the 
eggs, with one foot on each box. He or she may wish to use a chair or 
the help of the other children to distribute his or her weight slowly. You 
may get a couple of broken eggs but, if careful it is entirely possible to 
stand on eggs! If your volunteer is successful you can even try loading 
him or her down with an armful of books or a backpack to see if the eggs 
stay intact! 

You found that an egg shell is no match for vinegar, but how strong is it 
when the shell is intact?

Begin by asking which members of the class think that they are strong 
enough to break a raw egg. Place several raw eggs in sealable sandwich 
bags and challenge some volunteers to race to break them using just one 
hand; they should squeeze as hard as they can but can’t tap the eggs or 
drop them. Can they break them? 

Sometimes the eggs do break; this is usually due to a tiny weak spot 
in the shell. However, in general, the pupils will find it very difficult or 
impossible to break their eggs.

Next, explain that you’ll be testing how much weight the egg shells can 
support. Ask the pupils to suggest a fair, accurate, and repeatable way 

How strong is 
an egg shell?

in the liquids and leave them for one to two minutes, observing how they 
behave. You should notice the egg in the vinegar beginning to bubble. 
After a couple of minutes remove the eggs and show the pupils how to 
gently rinse them under running water; the eggs in the milk and water will 
be unaffected while the vinegar will have dissolved the cuticle. You can 
carefully rub this off under running water to show the surface of the shell 
underneath. 

Using this new information, ask the pupils to once again make 
predictions about which liquid will dissolve the egg shell and return 
the eggs to their beakers. Leave them for 48 hours, checking on them 
periodically if you wish.

At the end of the 48 hours remove the eggs and carefully rinse them 
under running water. You should find the shell of the egg in the vinegar 
is entirely, or almost entirely, gone, leaving behind the strong, flexible 
membranes. If any of the shell remains you can leave it in the vinegar 
for a little longer. Give the pupils time to carefully handle the eggs, 
comparing the effects of the milk, water and vinegar. 

The vinegar dissolves the shell because it contains acetic acid. The acid 
reacts with the calcium carbonate of the shell, turning it into calcium 
acetate (which remains in the liquid) and calcium dioxide gas which 
escapes as bubbles. 

Using a small torch, shine a light through the egg membranes and ask 
the pupils what they can see; they should be able to see the yolk inside 
as a darker mass. 

Compare the size of the shell-less egg to a whole egg; you should find 
that it is slightly larger. This is because some water has passed through 
the membrane into the egg. 

Finally, if you are feeling brave, your new rubber egg will bounce quite 
high! How high can the pupils bounce it before the membranes break? 

Investigation

40 minutes
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If you happen to have arch building blocks available in school, 
or are visiting a science centre with arch blocks, you can test 
an additional factor that makes it possible for the chick to 
break out of its shell. Build a strong arch and try pushing down 
on it from above. Now try pushing up on the underside of the 
arch from beneath. Which was easier?

Everyone must wash their hands after handing the eggs. Try 
and clean up any spills as quickly as possible. 

Taking it further

Keeping everyone safe

Finally, show the class this video from the BBC in which the strength of 
egg shells is truly put to the test as they support the weight of an entire 
car! 

The class should now understand why egg shells are so strong, but it 
may have occurred to them that this presents a potential problem to any 
chick growing inside: how to break out! 

Ask the class if they know, or can suggest, how a tiny chick breaks 
through a strong egg shell. To give them a clue, repeat the egg 
squeezing activity from earlier using two raw eggs in sandwich bags. 
This time, however, one of the pupils is going to go head to head with 
a member of staff – choose someone who wears at least one ring 
and have them squeeze the egg with that hand, making good contact 
between the egg and the ring. You should find that the person wearing 
the ring is able to crack their egg without too much difficulty. 

Can the pupils suggest why this is the case? While the force of a bare-
handed squeeze is spread out across the whole egg, the force of a ring 
pressing against the egg is an uneven force concentrated on one small 
spot on the shell, breaking it easily. 

A chick relies on the same principal to escape its egg! On the chick’s 9th 
day of development inside the egg, it begins to grow a sharp little spike, 
known as an egg tooth, on the end of its beak. After twenty-one days, 
when the chick has grown too large to breathe through the pores in the 
egg shell, it uses the egg tooth and a strong muscle in the back of its 
neck to rip through that tough membrane and apply pressure at a single 
point on the shell, causing it to crack! The egg tooth falls off painlessly 
several days after hatching. 

There are many videos of chicks hatching available on YouTube. Can the 
pupils spot the egg tooth in action? 

Hatching a 
solution

Investigation

15 minutes

Discussion/ 
debate

https://www.youtube.com/watch?v=xukNq7JO4dE
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What’s inside?
for Key Stage 2

In this lesson pupils recreate the 
process of making an egg and extract 
chicken DNA from an egg yolk before 
discussing how and why humans have 
changed chickens over time. 

Teacher 
notes

The first activity is this lesson plan is an active relay race in which the 
pupils work in teams to recreate the stages of the hen’s reproductive 
system. The version of the game presented here can easily be simplified 
by removing the stage with the Chicken DNA stickers and removing the 
option to create fertilised eggs. 

The process of making an egg takes the hen around 25 hours. Although 
every hen has two ovaries, only the left one ever works! The egg begins 
its journey as one of around 4000 tiny ova attached to the ovary by a thin 
membrane. These ova develop into full-sized yolks. On the surface of 
every yolk is a concentrated area of cells containing the hen’s DNA called 
the blastodisc.

When a mature egg is released from the ovary it travels down through 
the oviduct; it is at this point that the egg may be fertilised if the hen has 
mated and sperm is present but the window of opportunity is very short, 
only around 15 minutes. 

In this lesson...
All pupils will

Be able to explain the 
difference between a 
fertilised and unfertilised 
egg so that they can 
understand why chicks 
grow in some eggs and 
not others. 

Most pupils will

Be able to describe the 
stages in the production 
of an egg so that they can 
contrast a bird’s lifecycle 
with that of other animals. 

Some pupils will

Be able to describe how 
chickens have changed 
over time so that they can 
discuss the impacts of 
artificial selection on both 
people and animals.  
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Explain that this lesson is about the amazing process by which a hen 
makes an egg, and why some eggs have chicks inside them and some 
don’t. The lesson begins with the pupils playing a relay game in which 
they take on the role of the chicken’s reproductive system! 

You’ll need a hall or a playground in which to play this game.  

Setting up the game: 

Set up five stations with the following materials,  spread along the length 
of the playing area:

Station 1: Half of the Chicken DNA stickers and pens. These represent 
the hen’s genetic material.  
Station 2: Yellow balloons (un-inflated) representing the yolk. 

The 
Reproduction 
Relay

Active game

Teamwork

Key vocab

• Taking part in discussions and debates
• Describing and comparing the structure of common animals
• Describing the process of reproduction in some animals
• Recording findings using scientific language
• Recognising that living things have changed over time
• Understanding that characteristics are passed from parents to their 

offspring
• Understanding where food comes from
• Building vocabulary
• Setting up and carrying out simple practical enquiries 
• Using observational skills
• Exploring, considering and understanding moral dilemmas
• Using standard units of measurement
• Using apparatus and equipment correctly and safely

Fertilised, shell, albumen, yolk, blastodisc, DNA, genetic, cloaca. 

How to run it

The egg then travels down through the oviduct and each part is added 
in turn: first the albumen, then the shell membranes, followed by the 
shell and finally the cuticle, or bloom (an antibacterial coating covering 
the outside of the shell). The egg is laid from the cloaca, the hen’s multi-
purpose exit for both eggs and droppings. Around thirty minutes after the 
egg has been laid the whole process starts again. 

The second activity is a practical investigation in which the pupils 
extract chicken DNA from an egg yolk. You can either demonstrate the 
experiment for the whole class with assistance from volunteers or have 
the pupils try it themselves in groups. However, please be away that it 
does involve the use of one potentially hazardous substance (isopropyl 
alcohol) which needs to be added in a specific way for the process to 
work, so if the pupils are working independently you may wish to add the 
alcohol yourself rather than have them do it. 

The process of extracting the DNA uses a few surprising household 
items:

The salt helps the DNA to form a solid from the solution in the final stage 
of the process. The whisking action at this stage helps break apart the 
cell membranes. 
The washing up liquid removes the fatty layer of the broken up cell 
membranes surrounding the DNA.
The pineapple juice contains an enzyme called protease that also helps 
break down the cell membranes.
The cold alcohol causes the DNA to precipitate out of the egg yolk and 
water solution as DNA dissolves in water but not in alcohol. The colder 
the alcohol, the more DNA you will recover. 

The white material that you finally collect from the sample is long, twisted 
strands of DNA clumped together.

For the Reproduction Relay activity:

• Two sheets of the chicken DNA stickers provided in this pack. To 
prepare the stickers, print them out and cut them into strips then cut 
each strip in half along the dotted line, or make your own. You could 
also print them out on plain paper and have the pupils glue or tape 
them to their balloons. 

• A large pack of yellow balloons (you can find these very cheaply on 
eBay)

• Large sheets or a roll of white paper
• A roll of brown paper
• A hula hoop for each team
• Several pairs of scissors and rolls of sticky tape
• A prize for the winning team (optional – but chocolate eggs make a 

good reward!) 

For the Instructions for Making a Chicken activity:

• One or more free range eggs
• Small bowls
• Small clear plastic cups or jars (spice jars or clear yoghurt pots are 

perfect for this)
• Table salt
• Pineapple juice
• Washing up liquid
• 100% isopropyl alcohol, chilled for at least an hour. This is available 

online and from some chemists. 
• A 5ml syringe 

Resources 
needed

Curriculum 
links and 
supported 
skills
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Station 3: White paper representing the albumen, plus scissors and tape
Station 4: Brown paper representing the egg shell, plus scissors and 
tape
Station 5: A hula hoop representing the hen’s cloaca

Use tape or chalk to mark a line on the floor a short distance away from 
station 5: the pupils will have to throw each ‘egg’ through a hoop from 
this line. 

Split the class into teams of six. Have five of them position themselves 
in a line at one end of the playing space closest to station 1 and ask the 
remaining team member to stand at the far end of the playing space, 
holding the hula hoop. 

The aim of the game: 

Each team represent a chicken, and the stations represent the different 
parts of a hen’s reproductive system. The aim of the game is to work 
together as a team to make and lay as many eggs as they can in three 
minutes (or a time limit of your choice). Teams earn one point for each 
unfertilised egg they produce, two points for each fertilised egg. 

Preparing to play the game:

Give a brief explanation of the process by which a hen’s body makes an 
egg (please see the Teacher Notes above for full details). 

To play the game the pupils need to understand the following:

1. Every living creature contains the instructions for making more of their 
own species in the genetic material – DNA – in their cells. 
2. Every egg contains the hen’s DNA: half of the instructions needed for 
making a new chicken. Eggs containing the hen’s DNA only are known 
as unfertilised. 
3. When the hen mates with a cockerel he adds his DNA to hers, forming 
the complete instructions to make a new chicken. Eggs in which the 
cockerel’s DNA has combined with the hens are known as fertilised, and 
if the fertilised egg is warmed to the correct temperature then a chick will 
start to grow inside. 
4. Eggs are made inside the hen in a certain order, from the inside out. 
The cockerel’s DNA needs to be added to the egg at the right stage. 

How to play:

This is a relay race with the pupils adding each part of an egg in the 
correct order. 

To make an unfertilised egg: 

Step 1: Collect the hen’s DNA. Player 1 runs to station one, collect a half 
DNA sticker and return to their team, handing it over to Player 2 before 
moving to the back of the line. 

Step 2: Produce a yolk. Player 2 will take the label to station 2, blow up a 
balloon, tie it and stick on the DNA label before running back to the team, 
handing over the balloon to Player 3 and moving to the back of the team.

Step 3: Coat the yolk in a layer of albumen (or egg white). Player 3 
will take the balloon to station 3, wrap it in white paper to represent the 
albumen before running back to the team, handing it over to Player 4 and 
moving to the back of the team.

Step 4: Cover the whole thing with a strong shell. Player 4 will take the 
balloon to station 4, wrap it in brown paper to represent the shell before 
running back to the team, handing it over to Player 5 and moving to the 
back of the team.

Step 5: Lay the egg. Player 5 will take the balloon and run to the far end 
of the playing space where Player 6 is waiting. Player 6 should hold up 
their hula hoop, representing the hen’s cloaca, above their head. Then, 
standing at the line marked on the floor, Player 5 must toss it through 
the hoop. Only eggs that are successfully thrown through the hoop 
count towards the team’s final score! Player 5 takes the hula hoop and 
player 6 runs back to the rest of the team and stands at the back of the 
line. At this point, the relay begins again and the team can start making 
a new egg. The player with the hoop is responsible for keeping all the 
completed eggs together so that they can be counted at the end of the 
game.

To make a fertilised egg:

The teacher or another pupil should circle the hall holding the missing 
halves of the Chicken DNA stickers. Every thirty seconds or so they 
should call COCK-A-DOODLE-DOO! as loudly as they can. Any pupil 
currently carrying an unwrapped balloon can run over to the crowing 
cockerel and claim the missing half of a Chicken DNA sticker to add to 
their ‘yolk’, creating a complete set of genetic material. A sticker from the 
cockerel cannot be added at any other stage in the production of an egg. 

At the end of the game:

Once the time is up, have each team gather their completed eggs. 
Discard any eggs that are not fully wrapped in a brown paper ‘shell’. 
Working one team at a time, ‘crack open’ their eggs to reveal how many 
are unfertilised (with half a set of chicken DNA) and how many are 
fertilised (with both halves of the sticker representing a complete set of 
DNA). Add up their points and declare a winning team.

Finish the activity by recapping the new vocabulary used and checking 
that the pupils understand the different stages in the creation of a 
fertilised and unfertilised egg.

30 minutes
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Keeping everyone safe

If you enjoyed extracting chicken DNA then you could 
try fruit (mashed banana works well) or even human 
DNA! Collect a sample of cheek cells from a volunteer by 
having them swish water around in their mouth for 2 – 3 
minutes.  The pupils may be surprised to see that the 
extracted human, chicken and fruit DNA looks identical to 
the naked eye; in fact, we share 60% of our genes with 
chickens and 50% with bananas! 

Taking it further

In the previous activity the hen’s genetic material was represented 
by stickers, but in this one, the pupils are actually going to see it by 
extracting it from an egg yolk. 

Begin by cracking the eggs you will be using and separating the yolks 
and the whites. Put the whites to one side (provided that they have been 
refrigerated you can use them in a cookery activity such as the Using the 
Whites in the Eggs Are Everywhere! lesson plan in this pack) and place 
the yolks in bowls for the pupils to examine. 

First, have the pupils look for the blastodisc on the surface of the yolk. It 
is a white or pale yellow smudge. It is clearly visible with the naked eye 
but providing magnifying glasses will help the pupils get a clearer look. 

Explain that this is the site where the hen’s genetic material is found and 
where the cockerel’s genetic material enters the egg. Every egg has a 
blastodisc. The aim of this experiment is to extract the genetic material 
from the egg. 

The teacher notes, above, provide more information on what is 
happening in each step of the experiment. 

Step 1: Add two tablespoons of water and a pinch of salt (about 1/8th of 
a teaspoon) to the yolk and whisk with a fork. 

Step 2: Add a tablespoon of washing up liquid and mix it gently, taking 
care not to create bubbles. Leave for five minutes. 

Use the waiting time in this process to discuss how the ability to extract 
and ‘read’ genetic material from plants, animals and humans can be 
helpful, for example in solving crimes, checking for genetic defects, 
understanding how living things have changed over time and much more. 

Step 3: Using the syringe, add 2ml of pineapple juice to the egg mixture 
and mix gently. 

Step 4: Pour the egg into two or three small jars. Each jar should be 
about 1/3 full.

Step 5: Using the syringe, add 5ml of isopropyl alcohol to the mixture, 
running it slowly down the inside of the glass so that it forms a clear layer 
on top of the egg mixture. Leave it for two – five minutes. 

Step 6: The pupils should be able to see that a cloudy, clumpy substance 
has appeared in the clear layer of alcohol. Dip a cotton bud into this 
cloudy substance and twist it carefully in one direction before lifting it 
slowly out of the liquid. You should have collected a nice blob of chicken 
DNA! What you are seeing are thousands of long strands of DNA 
clumped together

Note: If you want to store your DNA sample then scrape it carefully from 
the cotton bud into a small jar filled with isopropyl alcohol. 

Instructions 
for making a 
chicken

Investigation

Discussion/ 
debate

25 minutes

The previous activities have shown that every egg carries the instructions 
for making more chickens… but can those instructions change over 
time? 

Using the Changing the Chicken presentation, explain that humans 
have been keeping chickens for over 2000 years and, by choosing 
to hatch the eggs from the chickens that produced the most eggs or 
meat, humans have been able to change many things about them. For 
example:

• A wild chicken lays between 12 and 20 eggs each year. In the year 
1900, the average hen laid between 80 and 150 eggs each year. Today a 
hen can lay over 300 eggs each year.  
• In the 1950s an adult chicken kept for meat weighed around 900g. By 
the year 2000, an adult meat chicken weighed 4200g.
• Today’s chickens grow quicker, lay bigger eggs, are tamer and better at 
staying healthy than chickens of the past. 
• There are over 200 different breeds of ‘fancy’ chicken with incredible 
colours, feather patterns and body shapes. 

Ask the pupils to respond to this information using the following 
discussion prompts:

• How do you think these changes have affected humans? For example, 
cheaper food, making it easier to care for large flocks of hens
• How do you think these changes have affected hens? For example, 
tress and discomfort from growing faster or laying bigger eggs, living in 
unnaturally large groups. 
• Can you think of any other plant or animal species that have been 
changed by humans over time?

Changing the 
Chicken

Investigation

Discussion/ 
debate

25 minutes

Everyone must wash their hands after handing the eggs. 
Only adults should be responsible for storing and handing the 
isopropyl alcohol.



Comparing Eggs

Are eggs from different shops or farms the same? 

Egg 1 Egg 2 Egg 3 Egg 4

What do you observe about the shell of the egg? Is it 
speckled, bumpy, rough or smooth? 

Egg 1

Egg 2

Egg 3

Egg 4

How easy was it to break the shell of each egg?

How large is the yolk? Measure and record the diameter.

Egg 1 Egg 2 Egg 3 Egg 4

How firm is the yolk? Push in a tooth pick to measure the 
height of each yolk. 

Egg 1 Egg 2 Egg 3 Egg 4



What colour is the yolk of each egg?

Egg 1 Egg 2

Egg 3 Egg 4

How large is the egg white? Measure and record the 
diameter at its widest point

Egg 1 Egg 2 Egg 3 Egg 4

How does each egg taste?

Egg 1 Egg 2 Egg 3 Egg 4

Smell

Texture

Freshness

Taste

What do think might make the eggs different?



Happy Hens Trifle Recipe

To make the meringues you will need...

6 egg whites
200g caster sugar
100g icing sugar

Method

1. Preheat the oven to 120C/100C fan/ gas ½ and line two or three baking 
sheets with baking paper. 

2. Place the egg whites in a large, clean bowl (glass or stainless tell work better 
than plastic for meringues). Using an electric whisk, beat them until they are 
very thick and fluffy. They should form stiff peaks when you remove the whisk 
but you can also test them by holding the bowl over the head of a brave 
volunteer; properly whisked egg whites should stay put! 

3. With the whisk running, add the caster sugar and icing sugar one 
tablespoon at a time. Whisk until the mixture is stiff and glossy. 

4. Dollop the meringue mixture into mounds on the baking sheets. 

5. Bake for 60 – 90 minutes; they are done when you can turn one over and 
tap lightly on the bottom without it breaking. 

6. Once cool, crush your meringues into large pieces. 

To make the custard you will need...

6 egg yolks
500ml full fat milk
75g caster sugar
½ teaspoon cornflour
1 vanilla pod (optional)



Method 

1. Pour the milk into a saucepan and, if you’re using vanilla, slit open the pod 
and scrape out the seeds into the milk. Gently warm the milk until it is almost 
boiling then turn off the heat; this will help bring out the vanilla flavour. 

2. Whisk together the sugar, egg yolks and cornflour until the mixture is thick 
and creamy. 

3. Add the egg and sugar mixture to the hot milk, whisk to mix them together, 
and place the saucepan over a low heat. Keep stirring for around eight to ten 
minutes, or until the custard is as thick as you would like it. Keep the heat low, 
it doesn’t need to bubble. 

To assemble the trifle you will need...

You’ll need your custard and meringues plus: 

Fresh fruit: strawberries, peaches, raspberries, blueberries and banana all 
work great. 
Sponge cake, trifle fingers or swiss roll (check the one you choose was made 
with free range eggs!) 
Something to decorate the trifle: sprinkles, toasted almonds, or more fresh 
fruit! 

Method

1. Slice your cake and layer it in the bottom of a large bowl. 

2. Slice your fruit then create layers of fruit, custards and crumbled meringue 
until it is all used up. 

3. Decorate your trifle with sprinkles, nuts or fruit. 

Enjoy! 
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