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Dedicated to the future problem solvers of the world

~ stay curious!
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As an engineer and a science communicator I often meet people who tell me that they wish they were ‘good at science too’. Their understanding of ‘science’ often relates back to their school experience - they see it as a subject they used to study, rather than as a way of life.

One particular lady, a mother who brought her children along to one of our live science shows, said exactly this to me - and at the same time handed me a cake she had baked for our team. She was a scientist. She could follow a recipe and adjust the way she cooked to affect the outcome or solve a problem - she just didn’t think about it in that way. That conversation was the inspiration for this book, and the start of three years’ research.

Using the scientific knowledge I’ve gathered from my experience in research laboratories, I’ve spent three years in the kitchen at home, trying different experiments. After lots of trial and error, we have compiled the top 50 of these experiments in this book, each presented as an easy-to-follow recipe, just as you might find in a cookery book.

The experiments in this book are easy to do. You need no previous scientific experience, and they only require ingredients and equipment that are commonly found in the home.

All the recipes in this book are designed to be enjoyed by the whole family. They explore the worlds of physics, chemistry and biology while also using the construction and building skills vital for budding engineers.

Scientists and engineers are the problem solvers of our world. This book is written to help develop these skills in a way that is fun - and sometimes even edible! It has also been created with a mission in mind. We believe that science should be for everyone, and to that end we are donating many thousands of these books to families, schools and charities around the world that would not otherwise have the opportunity to explore science in this way.

You don’t need any qualifications to be a scientist - just curiosity, a willingness to try things, and to get things wrong from time to time … that’s often where you’ll learn the most!

I hope that this book will inspire you to explore science further. We have loved creating and testing these recipes for you!

[image: - Dr Michelle Dickinson]

- Dr Michelle Dickinson

EACH OF THE 50 recipes IN THIS BOOK IS a science experiment WHICH YOU CAN COMPLETE AT HOME USING ONLY common ingredients, MOST OF WHICH YOU WILL PROBABLY ALREADY HAVE IN YOUR kitchen.

Each recipe contains a simple introduction explaining what the experiment is about, as well as icons identifying important details - such as if the recipe is edible, if it requires time to ‘set’, or if there are any safety issues that you need to be aware of.

The equipment and ingredients lists specify all the materials you need to complete the recipe. The instructions list provides a step by step guide to all the procedures.

Before starting the recipe, ask yourself what you think may happen - and why. Scientists call this a hypothesis and it’s a great way to see if you can predict a result before you actually carry out the experiment. It may help to have a notebook to write down your hypothesis, and to record any observations you make along the way.

The process of science is just as exciting as the results! Make a point of stopping at each step, and observe if anything is changing before you proceed with the next step. Sometimes the colour, temperature, texture, or smell may change as you add different ingredients.

‘The Science Behind’ section of each experiment is to help explain the results from the recipe. However, do remember that different brands of ingredients may differ slightly, so some recipes may need a bit of tweaking or further experimentation.

After you have completed a recipe, go back to your hypothesis and see if your results were the same as you expected.

Don’t worry if you get the recipe wrong, or if it doesn’t turn out quite how you planned – this is what being a scientist is all about! Mistakes and troubleshooting are the key ingredients for problem solving. Some of the world’s best inventions have been discovered from things going wrong in the lab!

The ‘Explore Further’ section is designed to help you to think more about how the recipe works. It suggests extra tasks and challenges to help you see how changing the variables can change the results.

In general, we have tried to organise the recipes in each chapter to start with the easiest to do, becoming progressively more challenging through the section.

A series of icons are used throughout the book to give you helpful guidance and important safety information.
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Basic
KITCHEN SCIENCE
Rules

To keep safe and enjoy all the recipes in this book, it’s good to follow some basic kitchen cooking rules.


	Wash your hands with soap and warm water before touching any food or ingredients. Many of these recipes are edible, so it’s important that your hands are clean - this way, everybody can safely enjoy the tasty results.

	Wear an apron and ensure that any long sleeves are rolled up. If you have long hair, tie it back to reduce the risk of it catching in equipment or any loose hairs falling into the food.

	Before starting a recipe, read the instructions from beginning to end to make sure that you have all the ingredients and equipment to hand.

	To ensure a greater chance of a successful experiment, take time to measure every ingredient carefully. Refer to the ‘Measuring and Conversions’ section in this book.

	A timer is a useful tool, both in the kitchen and the laboratory. Many modern phones have a timer function.

	When touching hot saucepans or baking trays, always take care and use heat resistant gloves to avoid burning your hands.

	When you have finished your experiment, do not forget to clean up and put all your equipment away. A tidy lab is a safe lab!



[image: SAFETY]
Heat and flames

Some of the recipes in this book require heating in an oven, on a stove or using an open flame.

We advise parents and caregivers to ensure that young people in their care are familiar with the safety rules below prior to commencing any experiment involving heat.

Adult supervision is important for all these experiments. Ensure that long or baggy clothing is not worn when carrying out these experiments, and that long hair is tied back.

Oven Safety

Always use heat resistant oven gloves and take care when handling hot baking trays.

Stand to the side when opening the door of a hot oven to prevent the initial blast of hot air burning your face.
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Stovetop

Make sure that all pan handles are turned to the side to minimise the risk of pans being knocked off the stove.

Never leave a pan unattended or filled too high on a stovetop as it can quickly boil over.

Take care when stirring boiling liquids as the rising steam can burn. Use a long handled spoon to minimise this risk.

Use heat resistant gloves to hold the handle of a hot pan and when finished, rinse the pan off in cold water to reduce the risk of others picking it up while still hot.

[image: ]
Microwave

Make sure that only microwave-safe plastic or glass dishes are used in the microwave. Never use metal foil to cover food in the microwave.

When removing a lid or cover from a liquid that has been heated in the microwave, take care with escaping steam as it can easily burn.

Use heat resistant gloves when removing items from the microwave - bowls and plates can be very hot at the bottom, even if they feel cool at the top.

Keep an eye on liquids being heated in the microwave as they can easily boil over if left unattended.

Open Flames

Ensure that all flammable materials have been removed from the area and that there are no draughts in the room before lighting a candle or gas element.

Never leave an open flame unattended and always have an adult present when lighting a candle, either using long matches or a long lighter.

Make sure the candle has a sturdy base to prevent it falling over and keep a bowl of cold water close by to put out a rogue flame if needed.

Knives and sharp things

Safety is very important in any kitchen or laboratory. Some of the recipes in this book use scissors, knives, graters or a blender, all of which require care, especially when used by children.

Following is some detailed safety advice for these implements which, if you are a parent or caregiver, you may already be familiar with. We strongly recommend, however, that all young scientists are taught the safety information below before commencing any of the experiments.
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Knives

Ensure hands are dry and clean so they do not slip easily and that children are



Scissors


Grater
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Blender
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Measuring
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Abbreviations




	tsp
	= teaspoon



	Tbsp
	= tablespoon



	cm
	= centimetres



	m
	= metres



	in
	= inches



	ft
	= feet



	g
	= grams



	ml
	= millilitres






Liquids









Solid Particle Ingredients (sugar, flour)




Temperature




	140°C
	=
	275°F
	=
	Gas Mark 1



	150°C
	=
	300°F
	=
	Gas Mark 2



	170°C
	=
	325°F
	=
	Gas Mark 3



	180°C
	=
	350°F
	=
	Gas Mark 4



	190°C
	=
	375°F
	=
	Gas Mark 5



	200°C
	=
	400°F
	=
	Gas Mark 6



	220°C
	=
	425°F
	=
	Gas Mark 7



	230°C
	=
	450°F
	=
	Gas Mark 8



	240°C
	=
	475°F
	=
	Gas Mark 9
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What day and time did you start the experiment?


What questions do you need to ask about the experiment?


What do you think will happen in the experiment?



What happened in your experiment?


Were the results the same as you thought they would be?



Did the experiment fit your hypothesis?



What is your Conclusion?


What would you do differently next time?
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