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Introduction


About this book


To the teacher


Equipped with his five senses, man explores the universe around him and calls the adventure Science. Edwin Powell Hubble


The study of science for young children is a voyage of discovery. It stimulates their curiosity and provides a vehicle for them to explore their world, to ask questions about things that they observe and to make sense of their observations. It does not exist in isolation but draws upon many other aspects of a well-rounded curriculum and should be practical, interesting and, above all, fun.


This book covers the requirements for the National Curriculum for Year 4. It also contains additional material as necessary to meet the specification for Year 4 in the ISEB Common Entrance syllabus and some extension material. It includes ideas for activities to develop practical skills, deepen understanding and provide stimulus for discussion and questioning.


Practical work is always popular, and hands-on activities in this book are designed to be carried out by the pupils in pairs or small groups. Pupils should be encouraged to think about safety at all times when carrying out practical activities. However, the responsibility for risk assessment lies with the teacher who should ideally try out each activity before presenting it to the class in order to identify any risks as appropriate to the particular group of children involved. The ASE publication Be safe! (available via the ASE website: www.ase.org.uk/resources) is a useful source of information and advice about risk assessment in the primary phase.


Exercises have been set at intervals throughout the book. Where there is more than one exercise in a group, the first one is set at standard level, followed by a more easily accessible exercise covering the same material and/or an extension exercise.


To the student


This book is to guide you in your study of science in Year 4. Science is a fascinating subject because it tells you so much about yourself and the world you live in. Science is all about asking questions and finding answers to them, so use the information in this book as a starter but remember to look, listen and ask questions to take you further.


There are some special features in the book that are designed to help you in your work.


 


Notes on features


Words printed in blue and bold are keywords. All keywords are defined in the glossary towards the end of the book.
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Exercise


Exercises of varying lengths are provided to give you plenty of opportunities to practise what you have learned.
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Activity


Sometimes it is useful to explore a topic in more detail by researching it. An activity is an opportunity to discover interesting things for yourself, and to practise recording and presenting what you find out. Some activities provide opportunities for you to do experiments. Others need some research from books or the internet, or maybe by talking to other people.
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Did you know?


In these boxes you will learn interesting and often surprising facts about the natural world to inform your understanding of each topic.
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Working Scientifically


Working Scientifically is an important part of learning science. When you see this mark you will be practising the really important skills that make good scientists. You will find out:





•  why we carry out experiments



•  what we mean by the word ‘variable’



•  what we mean by a fair test



•  how to design experiments to answer your own questions



•  how to measure variables



•  how to record and display results clearly and accurately



•  how scientific understanding is built up by the work of many scientists learning from each other, sometimes over hundreds of years.
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Go further


The material in these boxes goes beyond the ISEB syllabus for 11+. You do not need to learn it for an 11+ exam but your teacher may decide that it is a good idea for you to learn something a bit extra to help you to understand a topic better or to extend your learning. All this material will be useful to you in your future studies …
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1 The variety of living things


The Earth is a huge place. Across the surface of the Earth there are many different places with different conditions. Some are hot, some are cold. They may be dry or wet, high or low, wild or inhabited by humans. Each of these different places will be home to a different range of plants and animals.


There are thousands of different types of animal and plant, many of which have not yet been discovered. Sadly, many types of living thing may become extinct before we even know they exist. However, scientists exploring remote places still find new animals and plants to study.


Making groups


It is easier to learn more about the animals and plants in a particular place if we sort them into groups. To do this we need to find particular characteristics that they have in common. There are many different ways we could do this and we have to choose sorting characteristics that put them into useful groups.
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For instance, we might choose to sort animals by colour. The green group might include a grasshopper, a snake, a frog and a parrot. This is not a very useful group − apart from their colour, these animals do not have much in common.


Scientists have developed a system that does make useful groups. You will learn more about this system in Year 6 but we can start by looking at some of the groups and which animals and plants belong in them.


Vertebrates


In Year 3 you learnt that some animals have bony skeletons inside their bodies. We group these animals together and we call them vertebrates.


This is still quite a big group so we usually divide it up into five smaller groups: mammals, birds, fish, amphibians and reptiles.


Mammals


Mammals are animals that have fur on their bodies. Female mammals have special places in their bodies where they make milk to feed their babies. You are a mammal and so are dogs, cats, horses, elephants and shrews. Any animal with a furry body is a mammal so they are quite easy to spot.




[image: ]




The fur on the bodies of mammals is very good at keeping them warm in cold places and cool in hot ones. This means that mammals can live in lots of different places.
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Did you know?


Whales and dolphins are mammals, even though they have almost no hair on their bodies. They have lost the hair on their bodies to make them more streamlined as they race through the water. Instead of fur, they have a very thick layer of fat called blubber under their skin to keep them warm in the cold seawater. Changes like these, that make an animal or plant especially well suited to living in a particular place, are called adaptations. You will learn more about adaptations in Year 5.
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Birds


Birds are animals that have feathers on their bodies and their front limbs are wings. Their babies form inside hard-shelled eggs. Examples of birds include blackbirds, eagles and ostriches.


Most birds use their wings to fly and the feathers help them to do this. Feathers also help to keep them warm.
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Did you know?


Scientists believe that birds developed from small dinosaurs. Some dinosaur fossils have been found that have signs of feathers. A very special fossil called Archaeopteryx was found in Germany in 1861. It is a kind of dinosaur but looks very much like a bird.


[image: ]





[image: ]




Did you know?


Birds can be all different sizes. The smallest bird is a type of humming bird, which is not much bigger than a bumblebee. The largest bird is the ostrich, which is so big that it could not possibly fly.




[image: ]




[image: ]





Fish


All fish live in water. Some live in the fresh water of lakes and streams and some live in salty seawater. They have scaly bodies and can breathe underwater using gills.


Fish do not have any legs or arms. Their bodies are smooth and streamlined to help them to swim through the water. Their tails are shaped like paddles to help them move forward and their fins help them to steer.
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Did you know?


The mudskipper is a type of fish that spends some of its time out of water. It can use its front fins a bit like legs, so it can ‘walk’ across the mud. It is able to hold a supply of water around its gills while it is out of the water and it can also take in oxygen from the air through its skin.
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Amphibians


Amphibians are animals such as frogs, toads and newts. They spend some of their time in the water and the rest in damp places on land. Their babies, called tadpoles, look a bit like little tiny fish at first. You may have watched little frog tadpoles hatching from the jelly-like frog spawn. They soon change into tiny little froglets. You will learn more about this in Year 5.
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Did you know?


Baby amphibians live in the water so they breathe through gills, like fish. Adult amphibians have lungs so they can breathe in the air. They can also breathe through their skin when they go back into the water. They can stay submerged for a very long time because their skin takes in oxygen from the water.
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Reptiles


There are many different reptiles. Sometimes it is hard to see how they can all belong in the same group. Snakes, lizards, tortoises and crocodiles are all reptiles. They all look very different but they do have some things in common. They all have dry, scaly skin and they lay eggs with leathery shells.
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Did you know?


Crocodiles are very ancient animals. They are still very much like their ancestors, which lived millions of years ago alongside the dinosaurs.
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Tortoises are also quite ancient. They too have ancestors that lived in the time of the dinosaurs. Tortoises are also the longest living land animals. Some tortoises are known to have lived for over 150 years!
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Exercise 1.1


Here is a list of animals. Think about each one carefully and then write down whether each is a mammal, a bird, a fish, an amphibian or a reptile. If you find it hard to identify any of them, do some research in a book or on the internet to help you.




  1  mouse


  2  tree frog


  3  polar bear


  4  boa constrictor


  5  golden eagle


  6  shark


  7  turtle


  8  natterjack toad


  9  tuna



10  penguin
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Invertebrates


When you have been outside learning about the environment near your school, you have probably spent some time looking for small animals, often known as minibeasts. These animals do not have bony skeletons inside their bodies so their proper name is invertebrates. You learnt a little about these in Year 3. Some of them have soft bodies and some have hard cases called exoskeletons all around their bodies.


Nobody knows exactly how many different types of invertebrate there are. New ones are being found all the time and some of them are so small that you wouldn’t notice them at all without a microscope. One estimate is that there are probably about 1.3 million different types. As with the vertebrates, it is useful to put them into smaller groups to help us to study them. As there are so many, we will not look at all the groups in this book, just the ones you are most likely to come across in your school grounds or garden.


Invertebrates with exoskeletons


The animals with exoskeletons all have legs. The exoskeleton makes the legs strong enough to hold the animal up and they have joints in their legs so they can usually run quite fast. There are more of these animals than any of the other types so it is quite helpful to sort them into smaller groups. We can do this by counting their legs.


Invertebrates with six legs


You may already know that animals with six legs are called insects. Many of these have wings and they all have bodies divided into three parts. The insects are the biggest group of animals on Earth. They include animals such as flies, wasps and beetles.
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There are some very big insects, such as the Titan beetle and the Morpho butterfly. The smallest known flying insect is a type of wasp that is just 0.15 mm long. Millions of years ago there was a type of dragonfly that had a wingspan of 2.4 m!
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Did you know?


Without insects we would be in serious trouble. Some insects carry pollen from one flower to another (you will have learnt about this in Year 3). If they did not carry out this important task, plants would not be able to make seeds and we would be without most of the different fruits and vegetables that we need for a balanced diet.
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Invertebrates with eight legs


Animals with eight legs belong to the spider group. This includes all the different types of spider that you might see running around in your house or garden, from the big black hunting spiders to the little ‘money spiders’ and the brown house spiders you might see in an empty bath. It also includes scorpions and tiny eight-legged mites.


Spiders have two parts to their bodies. They are carnivores and some of them build beautiful webs to help them to catch insects.
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Did you know?


Many spiders have a poisonous bite to help them to kill their prey. Some, like the black widow in Australia, can even be deadly to humans.


You will not be killed by any spider native to Britain but many of our spiders do have a poisonous bite. However, they have such weak fangs that they are unable to pierce our skin and their poison is not very strong.
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Go further


Invertebrates with more than eight legs


As well as the two well-known groups above there are two other groups of invertebrates with exoskeletons, the crustaceans and the myriapods.


Crustaceans have ten legs. This group includes crabs, prawns and lobsters. Most of these live in water but some crabs live on land. The land crustacean that you are most likely to find is the woodlouse.


Myriapods are animals with more than ten legs. This includes centipedes and millipedes.
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Did you know?


What is the difference between a centipede and a millipede? Many people think that a centipede has a hundred legs and a millipede has a thousand. In fact they both have much fewer legs than this. Both groups have long, thin bodies divided into many sections.


Centipedes are ferocious hunters. They have one pair of legs on each body section and the legs stick out at the sides. They are often orange or brown in colour and can run very fast.


Millipedes feed on dead leaves and rotting wood. They are usually greyish brown in colour. They have two pairs of thin spindly legs on each body section and these are tucked away under their bodies, making them look a bit like worms.
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