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Introduction


About this book


To the teacher


The scientist is not the person who gives the right answers, but the one who asks the right questions. Claude Lévi-Strauss


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 5. It also contains additional material as necessary to meet the specification for Year 5 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 Association for Science Education (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 5. 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 especially highlighted to help you in your work.


Notes on features in this book


Words printed in blue and bold are key words. All key words are defined in the Glossary at 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.





[image: ]


[image: ]




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 Life cycles


Round and round


You have probably learnt about the life processes that are carried out by living things. Can you remember them all?


One of these life processes is reproduction. No living thing can live forever, although some can live for a very long time. It is therefore essential that all living things reproduce so that the species will continue living and not become extinct.


There are lots of different ways of reproducing. Some very small organisms are just one cell and reproduce by splitting themselves into two.
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Most larger plants and animals reproduce by joining together two cells from different individuals. One of these special cells is usually called an egg or ovum and generally comes from the female parent. The male cell may be in a pollen grain in a plant or may be a sperm cell in an animal. These special reproduction cells are known as gametes. Each one contains half the information needed to make a new individual. The joining together of these two gametes is known as fertilisation and the resulting cell contains the whole set of information to make the new individual. This individual may grow to become an adult and then reproduce to create the next generation, and so on. This is what we call a life cycle. You have already learnt about how this process occurs in flowering plants. In this chapter you will learn about the life cycles of some animals.
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Exercise 1.1


Use the words below to complete the following sentences. Each word may be used once, more than once or not at all.


cell   eat   egg   extinct   fertilisation   gametes   sperm


one   ovum   reproduce   splitting   three   two





1  All living things need to __________ so that their species do not become __________.



2  Very small organisms that are made of just one __________ may reproduce by __________ the cell in two.



3  Most larger animals and plants need __________ special cells to reproduce.



4  The name given to special cells used for reproduction is __________.



5  The special cell that comes from the male parent is called a __________.



6  The special cell that comes from the female parent is called an __________ or __________.



7  The joining together of two __________ is called __________.
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Activity – plant life cycles





1  Look at the diagram of a flower. Work with your partner or group to see if you can name the parts labelled A, B and C. Can you describe the function of each of these parts?
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2  Take a sheet of paper or a fresh page in your book and draw a diagram showing the life cycle of a flowering plant. Label your diagram. Try to use the terms ‘germination’, ‘pollination’, ‘fertilisation’, ‘seed formation’ and ‘seed dispersal’ in your writing. Now compare your diagram with your partner’s. Are there any differences? Discuss these to see if you can make a really good version by combining the best bits of both diagrams. Can you both explain clearly what each of these terms means?



3  The first two parts of this activity were about plants whose flowers are pollinated by insects or other animals. Do you know another method of pollination? How do the flowers of these plants differ from the insect pollinated ones?
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Clever plants


The plant life cycle you have learnt about involves the fertilisation of an egg cell by the male cell in a pollen grain. This is called sexual reproduction. Most animals also carry out sexual reproduction. Each new plant or animal will be a little bit different from its parents. You will learn more about why this is important later.


Many plants can also do something rather clever. They can produce new plants from their own stems, leaves or roots. The new little plant will be just like its parent in most ways. This is called asexual reproduction. Gardeners often make use of this fact to make new plants for their gardens. Maybe you have helped someone to take cuttings from a plant in the garden. If so, you have helped the plant to reproduce in this clever way.
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Exercise 1.2





1  In a plant’s life cycle give the word that is used to describe the following processes:







    (a) when a seed begins to grow a root


    (b) the transfer of pollen


    (c) the joining together of a pollen cell and an egg cell in the ovary


    (d) spreading seeds across a wide area.








2  What is the main difference between sexual reproduction and asexual reproduction?
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Animal life cycles


Very few animals are able to carry out asexual reproduction.


Some of the most interesting animal life cycles are those in which the animal changes its form completely when it becomes an adult. Can you think of any examples of this?


The Red Admiral butterfly


Moths and butterflies spend their early lives as caterpillars before changing into a beautiful winged adult form. Many other insects, such as flies and beetles, spend their early lives as grubs with no legs or wings. This huge change of form is called metamorphosis. Let’s look at the life cycle of one of these animals in more detail.


The Red Admiral butterfly is often seen in our gardens during the summer, feeding on nectar from flowers. Most Red Admirals migrate to the UK from warmer places in Europe. They usually arrive in May or June, although some will have spent the winter in barns or sheds, sheltering from the cold. The adult females lay their eggs on the leaves of nettle plants, and the young caterpillars hatch out after a week or so, depending on the weather. The caterpillars spend about three to four weeks feeding on the nettle leaves. When they are not feeding, they hide in little tents made by pulling the edges of a leaf together. As they grow bigger they make themselves bigger tents.
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When they have grown big enough, they will pull several leaves together using silk they have spun, hide inside the tent they have made and fix themselves firmly to a leaf. Their skin hardens and turns a greyish brown colour. They stay like this for about two or three weeks. This stage of the insect’s development is called a pupa. Inside the hard skin the animal gradually changes so that the body is no longer caterpillar shaped but has the three-part body of an insect. Three pairs of long, jointed legs appear on the thorax (the middle section of a three-part body). Two pairs of wings are formed, all crumpled up to fit inside the pupa’s skin.


When all the changes have taken place, the skin splits open and the adult, or imago, pulls itself out. It pumps blood into the wings to stretch them out and spends some time sitting in the sun so that they dry and harden. The butterfly will then suddenly take wing to start a new life as a flying insect, feeding on nectar and finding a mate. Another set of eggs will then be laid and the life cycle begins again.
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Did you know?


It is often hard to tell the difference between a butterfly and a moth. Usually moths hold their wings stretched out flat and butterflies put theirs together above their backs when resting. Another way of telling them apart is to look at their antennae. If they are feathery, the animal is a moth. Butterflies usually have antennae like tiny drumsticks. Butterflies only fly in the daytime. Many moths are nocturnal.
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Did you know?


Some species of moth, for example the spindle ermine moth, lay hundreds of eggs on one plant. When the caterpillars hatch out they spin a huge tent of silk over and around the bush they are on. They can then feed in safety, protected from predators.
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Exercise 1.3a





1  Explain what is meant by the word ‘metamorphosis’.



2  Name two animals that undergo metamorphosis in their life cycle.



3  What is the food plant for Red Admiral caterpillars?



4  How would you recognise a Red Admiral pupa?



5  Describe the changes that occur to the caterpillar while it is in the pupa.



6  What happens when all these changes have taken place?
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Exercise 1.3b


Use the words below to complete the following sentences. Each word may be used once, more than once or not at all.


cabbage   imago   metamorphosis   nettle


pupa   sheds   tents





1  Some animals undergo a huge change in form, called __________ during their life cycles.



2  Red Admiral butterflies lay eggs on __________ plants.



3  The caterpillars protect themselves by making __________ out of leaves.



4  When the caterpillar is big enough it will fix itself to a leaf and turn into a __________.



5  Inside the __________ the caterpillar changes form to become an adult butterfly, called an __________.
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Frogs


One group of vertebrates also undergoes metamorphosis in its life cycle. These are amphibians, most of which lay their eggs in water and have young that look very different to the adult. An example of an amphibian is the common frog, which is found in ponds all over the UK.


Adult common frogs are well adapted to life in water. They have webbed feet for swimming and eyes on the top of their heads so they can look out for prey or predators above the water, while keeping their bodies under the water. Their skin is specially adapted to allow them to absorb oxygen from the water so that they can spend long periods under water without breathing. In spite of all these adaptations, adult common frogs spend more time on land than in the water, living in damp places so that their delicate skin does not dry out, and feeding by catching flies with their long sticky tongues.


In spring, common frogs make their way to water, usually to the same pool where they began life. The males usually arrive first and begin croaking noisily to attract the females. When a female arrives the males compete to reach her. Sometimes a female may be mobbed by as many as ten males. She will lay her eggs, known as frog spawn, in the water and the winning male will release a cloud of sperm at the same time. Most of the eggs will be fertilised and grow a protective layer of jelly around them. They can be found in huge clumps in some ponds. The jelly prevents the developing tadpoles from drying out and makes it a little harder for predators to eat them.
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After about a week, a tiny comma-shaped tadpole forms and the jelly dissolves, releasing the tadpole into the water. At first the tadpole feeds on tiny water plants called algae, scraping them off the surface of plants with a rasping mouth which is on the underside of its head. These tiny tadpoles have feathery gills on the outside of their bodies but after a week or two these are replaced by internal gills. At around this time the tadpole’s diet also changes and it begins to feed on tiny water fleas and other invertebrates.
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About seven weeks after hatching, the back limbs begin to grow. These are tiny and useless at first, but they gradually grow bigger and stronger. Soon the front legs also begin to grow, the eyes become bigger and the tail starts to shrink, and the young frog develops lungs to breathe in air. Eventually, at the age of about 12–14 weeks, a tiny frog emerges from the water for the first time.
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Did you know?


The axolotl is a type of amphibian found in Mexico. It starts its life cycle like other amphibians by laying eggs, which hatch into tadpoles. The tadpoles of the axolotl grow front and back legs but they never complete the metamorphosis, and remain in the water breathing through the gills they keep. There may be fewer than 1000 of these curious animals left in the wild although, as they are popular pets, many exist in captivity.
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Exercise 1.4a





1  To which group of vertebrates does the frog belong?



2  Where do frogs lay their eggs?



3  What name is given to frogs’ eggs?



4  What differences are there between a tadpole and an adult frog?
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Exercise 1.4b: extension





1  A pond will often contain frog spawn from many different frogs.







    (a) Suggest one reason why it might be good for the baby frogs if thousands of eggs are laid in the same pond.


    (b) Suggest a reason why the presence of so many tadpoles in the same pond might be a disadvantage.








2  In the rainforest, tree frogs spend their lives in the branches of trees and seldom come to the ground. Where do you think they might lay their eggs? (You could do some research to find out if you do not know the answer.)
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Birds


Birds also lay eggs but their eggs have a hard, chalky shell around them to protect the growing baby. Most birds will construct a nest to lay their eggs in and then the parent birds will sit on the eggs to keep them warm until they hatch. Baby birds look like small featherless adults. There is no metamorphosis in their life cycles. Let’s learn a bit more about the life cycle of one particular bird.
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You will probably recognise this bird easily. The robin is one of our best-known birds and is seen and heard in gardens and parks all the year round. Robins often build their nests in undergrowth but will happily nest in bird boxes. They are also known for building nests in all sorts of strange places such as post boxes, coat pockets or hanging baskets.


Robins are very territorial. They will often be seen perched on a tall tree singing loudly to tell all the other robins to keep out of their patch. Around March time, a male and a female will come together in one territory to breed. The female builds her cup-shaped nest out of dead leaves and moss. The pair will then mate and she will lay her small blue eggs, one each morning for about four to six days. She will then sit on them for about 13 days. The male brings her food during this time.


When the eggs hatch, the little birds have no feathers and their eyes are closed. It takes more than ten days for all the feathers to grow but their eyes begin to open after about five days. Both parents are now very busy catching insects to feed the chicks.
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When all their feathers have grown, the baby birds will fledge. This means that they leave the nest. They are not very good at flying yet and so this is a very dangerous time for them. The parents will still feed them for about three weeks until they are strong enough to look after themselves. You may then see them searching for food in the undergrowth or on a bird table. Youngsters are easy to spot because they are a speckled brown colour. Their bright red breast feathers take several weeks to develop. The parent birds will often build a new nest and raise another brood of babies. They may have up to four broods in a good year.


When winter comes the young robins will need to find their own territories to feed in. The following year they will find mates and have babies of their own.
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Did you know?


There is a bird in North America that is also known as a robin. It is not actually a robin but a type of thrush. It is thought that the early settlers called it a robin because its red breast reminded them of the friendly birds they knew from home in Britain.
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Exercise 1.5a





1  At what time of year will a pair of robins first come together?



2  Describe a robin’s nest.



3  How many eggs will the female robin lay in her nest?



4  How long does it take for the robin’s eggs to hatch?



5  What do newly hatched robin chicks look like?



6  How long does it take for the baby robins to grow their feathers?



7  What type of food will the parent birds collect for the babies?



8  What does the word ‘fledge’ mean?



9  Why are the first few days after fledging so dangerous for the baby robins?



10 How can a young robin be distinguished from an adult?
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