



[image: image]









[image: ]






 


Dedication


Paul Morris dedicates this book to Peter.


Patricia Deo – For my parents – thank you for all that you have done, and continue to do, for me.


Author acknowledgements


Paul Morris would like to acknowledge Daniel Almond for his invaluable advice and assistance.


Paul Morris and Patricia Deo would like to acknowledge the imaginative support of So-Shan Au at Hodder Education. Thanks again!


 


Although every effort has been made to ensure that website addresses are correct at time of going to press, Hodder Education cannot be held responsible for the content of any website mentioned in this book. It is sometimes possible to find a relocated web page by typing in the address of the home page for a website in the URL window of your browser.


Hachette UK’s policy is to use papers that are natural, renewable and recyclable products and made from wood grown in sustainable forests. The logging and manufacturing processes are expected to conform to the environmental regulations of the country of origin.


Orders: please contact Bookpoint Ltd, 130 Milton Park, Abingdon, Oxon OX14 4SB. Telephone: (44) 01235 827720. Fax: (44) 01235 400454. Lines are open from 9.00–5.00, Monday to Saturday, with a 24 hour message answering service. You can also order through our website www.hoddereducation.com


© Paul Morris and Patricia Deo 2016


Published by Hodder Education
An Hachette UK Company
Carmelite House, 50 Victoria Embankment, London EC4Y 0DZ






	Impression number

	5 4 3 2 1






	Year

	2019 2018 2017 2016







All rights reserved. Apart from any use permitted under UK copyright law, no part of this publication may be reproduced or transmitted in any form or by any means, electronic or mechanical, including photocopying and recording, or held within any information storage and retrieval system, without permission in writing from the publisher or under licence from the Copyright Licensing Agency Limited. Further details of such licences (for reprographic reproduction) may be obtained from the Copyright Licensing Agency Limited, Saffron House, 6–10 Kirby Street, London EC1N 8TS.


Cover photo © Hung_Chung_Chih/Thinkstock/iStock/Getty Images
Illustrations by DC Graphic Design Limited, Aptara and Oxford Designers & Illustrators
Typeset in Frutiger LT Std 45 Light 11/15pt by DC Graphic Design Limited, Hextable, Kent
Printed in Slovenia


A catalogue record for this title is available from the British Library


ISBN 9781471880377
eISBN 9781471880391





How to use this book


Welcome to Hodder Education’s MYP by Concept series! Each chapter is designed to lead you through an inquiry into the concepts of science, and how they interact in real-life global contexts.
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KEY WORDS


Key words are included to give you access to vocabulary for the topic. Glossary terms are highlighted and, where applicable, search terms are given to encourage independent learning and research skills.
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As you explore, activities suggest ways to learn through action.
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ATL


Activities are designed to develop your Approaches to Learning (ATL) skills.
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Assessment opportunities in this chapter:


Some activities are formative as they allow you to practise certain parts of the MYP Sciences Assessment Criteria. Other activities can be used by you or your teachers to assess your achievement summatively against all parts of a learning objective.
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Key Approaches to Learning skills for MYP Sciences are highlighted whenever we encounter them.
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Hint


In some of the activities, we provide hints to help you work on the assignment. This also introduces you to the new Hint feature in the on-screen assessment.
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Information boxes are included to give background information, more detail and explanation.
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EXTENSION


Extension activities allow you to explore a topic further.
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Take action




•  Guidance is given throughout the book about how to apply your knowledge of the scientific process to real-life situations. While the book provides many opportunities to apply the knowledge you have learnt in practical ways, you must be an active part in this process. Activities help you explain the ways in which science can be applied and used, and also to discuss and evaluate the implications of using scientific principles to address specific issues. This should give you a better understanding of the issues facing scientists in the twenty-first century. By engaging in these activities, you will also learn the value of consistently applying scientific language to communicate understanding clearly and precisely.
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You are prompted to consider your conceptual understanding in a variety of activities throughout each chapter.
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Links to:


Like any other subject, Sciences is just one part of our bigger picture of the world. Links to other subjects are discussed.
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We will reflect on this learner profile attribute …


Each chapter has an IB learner profile attribute as its theme, and you are encouraged to reflect on these too.
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Finally, at the end of the chapter you are asked to reflect back on what you have learnt with our Reflection table and maybe to think of new questions brought to light by your learning.
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  Relationships  


  Evidence  


  Identities and relationships  



1 What do scientists do?


To be a scientist means to gather evidence about similarity and difference in nature to understand how things are related.
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IN THIS CHAPTER, WE WILL …





•  Find out what scientists do, the way they ask questions, and how we can start to be scientists.



•  Explore the working environment of scientists.



•  Take action to help others think scientifically about media information.
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CONSIDER THESE QUESTIONS:


Factual: How do scientists behave? How is a laboratory different? What is an experiment?


Conceptual: How are scientific theories made?


Debatable: Can science tell us everything we need to know?


Now share and compare your thoughts and ideas with your partner, or with the whole class.
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These Approaches to Learning (ATL) skills will be useful …




•  Critical-thinking skills


•  Creative-thinking skills


•  Collaboration skills


•  Media and information literacy skills
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KEY WORDS


apparatus


control


experiment


laboratory


prediction
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We will reflect on this learner profile attribute …




•  Inquirers – we will be inquiring into the work of scientists and formulating our own questions for scientific inquiry.
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Assessment opportunities in this chapter:




•  Criterion B: Inquiring and designing


•  Criterion C: Processing and evaluating
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At the end of this chapter, we will be carrying out tests on eggs to find out what makes them strong, look at naturally-occurring examples of egg-carriers, and suggest how to design a super-rugged egg-carrier.


In your MYP Sciences course you will explore not only what scientists have contributed to our understanding of the natural world, but also how they gained that knowledge. You will have the opportunity to make your own scientific questions and then to carry out your own scientific inquiry to find the answers to them. You will learn how to work collaboratively to achieve your aims as well as how to think independently.


To be a scientist is to be a world-changer!



How do scientists behave?
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ACTIVITY: What do scientists look like?
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ATL




•  Media literacy skills: Demonstrate awareness of media interpretation of ideas
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Individually, using a small piece of card, or a miniature whiteboard, draw a picture of what a scientist looks like.


As a class, hold up your pictures so that everybody can see them.


Identify any similarities between the pictures you have drawn.


Discuss and then summarize: what does your class think a scientist looks like?
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Look at the photographs in Figure 1.1 on pages 2–3 and read the caption underneath. All of these people are scientists. How many of your class pictures looked like them?


Of course, anyone can be a scientist – but first, you need to know how to do science.


ASK THE QUESTION!


The first step in being a scientist is sometimes the hardest: asking the right question! Scientists have to think analytically, be rational and methodical, but they also have to be creative and imaginative in knowing what questions to ask. The inquiry often begins with a simple observation of something in nature.
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ACTIVITY: Scientists like me
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ATL




•  Information literacy skills: Access information to be informed and inform others
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•  Individually, research and identify a scientist who is like you in some way. Perhaps they are from your home country, or they speak the same language as you.



•  Find out what their work was about. What kind of science did they do? Did they win any prizes? How did they start out as a scientist? Where did they study?



•  Present your research in one of the following ways:







    •  a monologue ‘in character’ – pretending to be the scientist!


    •  a poster card that could form part of a mosaic wall of scientists made by the whole class


    •  an interactive online ‘guide’ summarizing all the research from your class.








•  Reflect on your research. As a class or in pairs, discuss and compare the lives of the scientists you researched. What did they have in common? What made them scientists? Summarize your discussion using this starter: ‘To be a scientist, one should be …’.
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ACTIVITY: What’s the question?
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ATL




•  Critical-thinking skills: Formulate questions
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While scientific inquiry may begin with wonder, scientific questions need to be a little more focussed than speculation. As scientists, we have to make questions that can be tested in some way such that we can find an answer or explanation for what we observe. Often a problem in nature will turn out to be much more complicated than it seems at first, and we will only be able to answer a big question by first identifying a number of smaller questions and finding the answers to those.


SEE–THINK–WONDER


To help us to think creatively and make up questions, we can use techniques like ‘See–Think–Wonder’.


Individually, watch these videos. BUT the first time, watch with the volume MUTED (turned down).


www.youtube.com/watch?v=BleCJJAKkgw


www.youtube.com/watch?v=XJSZsgTaRAQ


www.telegraph.co.uk/news/science/space/10899919/Hubble-captures-star-explosion-over-four-years.html


www.youtube.com/watch?v=7MLWHGRnqfI


For each video, make notes using these guiding questions:





•  What do you see?



•  What do you think?



•  What does it make you wonder?





Now watch the videos again with the volume on so that you can hear the science behind the weirdness!
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ACTIVITY: Big and small questions – super foods!
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ATL




•  Critical-thinking skills: Formulate questions
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As the saying in English goes, ‘you are what you eat’. The media are often full of stories about diet and what are the best foods. Find out about some of these claims using the search term: super foods.


If we want to test the claims in the media scientifically, we need to ask the right questions.


Individually or in pairs, look at the list of questions in the box. The questions are mixed up randomly.


Organize them into a list showing the order from the ‘biggest’ question to the ‘smallest’ – from the most general, to the most specific.
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Hint


If you think some questions are equally important, put them on the same line in your list.
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What does our body need to work?


How much energy do different foods contain?


Which is the best food to eat?


How much mineral content do different foods have?


What kinds of food are there?


How much protein do different foods contain?
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Now use the search term: super foods NHS choices and read one or two of the articles on the site.


Discuss: How scientific are the claims made for super foods? Are they valid?


Outline what is meant by a ‘super food’ in your own words. Summarize the evidence you found for the existence of super foods.
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WHAT IS AN EXPERIMENT?



Once we have identified some suitably small, focussed questions we can then begin to figure out how to find the answers to them. Scientists do this in many ways, but one of the most important ways is by carrying out an experiment.


We can think of an experiment as a process where we control certain things, and find out what effect is caused by changing them. Anything that can be changed in an experiment is called a variable.


The variable to change in the experiment is called the independent variable, because it doesn’t – or shouldn’t – depend on anything else.


The variable to measure in the experiment is called the dependent variable, because we think it will depend on the thing we are changing.


The other variables – things which may affect the dependent variable, but that we do not want to test, are said to be controlled variables. By controlling these variables we make sure that our experiment really is showing us the effect we want to find – that it will be a valid experiment.
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ACTIVITY: What’s changing?
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ATL




•  Critical-thinking skills: Organize relevant information to formulate an argument
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Table 1.1 shows some experiments that some MYP 1 scientists want to carry out. It also gives some variables that they have ‘brainstormed’ together for each experiment.


Individually or in pairs, help out the MYP 1 scientists by organizing the variables into the different columns as dependent, independent, or controlled.
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Watch out! In each experiment, the MYP 1 scientists have identified one variable which is not really important to the experiment. Identify the ‘irrelevant’ variable in each case.




[image: ]


Assessment opportunities




•  In this activity you have practised skills that are assessed using Criterion B: Inquiring and designing.
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ACTIVITY: Choosing the right question
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ATL




•  Critical-thinking skills: Organize relevant information to formulate an argument
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Go back to the questions about ‘super foods’ in the activity Big and small questions – super foods!, on page 5.


In pairs, compare your lists of questions and the order you chose for them. Did you agree? If not, why not?


Thinking about what you have learnt about writing experimental inquiry questions, now select the questions from the list that you think would be best to use for an experimental inquiry.


Outline why you choose these questions, and not the others.
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Assessment opportunities




•  In this activity you have practised skills that are assessed using Criterion B: Inquiring and designing.
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Asking the right question


In the experiment, the first thing we did was select our variables and figure out which variables we were going to change, and which we were going to measure.


To do this, we had to have an idea what problem we were trying to solve. This is why the first stage in the scientific investigation cycle is to write an ‘inquiry question’ for the experiment. A good inquiry question should include the variables that you are going to control, for example:


How does variable 1 affect variable 2?


or


What is the relationship between variable 1 and variable 2?
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How is a laboratory different?



IN THE LABORATORY


Scientists carry out their experiments in a special environment: the laboratory. A laboratory is a specially equipped room where all the equipment and apparatus the scientists require is available. It is kept very clean and tidy, so as to ensure that nothing can affect the experiments carried out other than the intended independent variable.


School laboratories are different to regular classrooms, and the way we behave in them has to be different too.


Sometimes we will be carrying out experiments using materials or techniques that could be dangerous, if we do not use them in the correct way. This is why it is essential that before beginning any laboratory experiment:





•  you listen to instructions carefully



•  you familiarize yourself with the equipment before you begin



•  you keep workspaces clean and tidy.





When conducting experiments, it is important that we operate in a clean and tidy environment. It is also important to consider the effect of our actions on the environment – both inside the laboratory and outside.


We should consider the way we dispose of waste materials, especially if we are using chemicals or other ‘special’ materials – remembering though that in a laboratory, everything we use is scientific apparatus, even if it is something we might consider quite usual at home. This is why we never put anything in our mouths during experiments, and we must clean any apparatus and surfaces, and wash our hands after we have finished.
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ACTIVITY: The scientist’s environment
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ATL




•  Critical-thinking skills: Practise observing carefully in order to recognize problems
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Individually or in pairs, carry out a survey of everything in your school laboratory that seems different to the classrooms you use for other MYP subjects. Your teacher may help out by labelling the items in the laboratory. Copy and complete Table 1.2 to summarize your findings.






	Item that is different to a regular classroom

	Scientific name

	What it does






	 

	 

	 






	 

	 

	 







Table 1.2


[image: ]








[image: ]






[image: ]


ACTIVITY: Making up the rules
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ATL




•  Collaboration skills: Take responsibility for one’s own actions
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Every laboratory needs a ‘code’ to make sure that all experiments are carried out safely and scientifically.


In pairs, discuss, copy and complete Table 1.3 by explaining why it is important to take the safety measures listed in the first column.






	Safety measure

	Reason






	Keep bags, coats and books in a safe place, out of the way

	 






	Wear protective clothing and safety glasses when instructed

	 






	Walk, do not run

	 






	Do not put anything in your mouth

	 






	Do not listen to music while working

	 






	Wash hands carefully after using chemicals or organic substances

	 






	Tie back long hair

	 







Table 1.3


As a class, brainstorm any other safety measures that you think might be important in the laboratory.


When you have finished:





•  design and make a safety poster illustrating any of the safety measures so that other MYP 1 students will understand



•  design and make a ‘safety checklist’ to use before you begin any experiment.
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Another useful preparation is to write an environment impact evaluation of our experiment, where we consider the effect of our experiment on the living and non-living environment.
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ACTIVITY: Thinking about environmental impact
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ATL




•  Collaboration skills: Take responsibility for one’s own actions
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In pairs, brainstorm as many ways as possible that a scientific experiment might affect the environment – both in the laboratory and outside it.


Share your ideas with the class and collect all the class ideas together.


Discuss what action you should take to minimize the impact of each of the environmental impact factors you have identified.


Organize the impact factors and the actions in the form of an easy-to-use checklist similar to the one you designed in the activity Making up the rules.
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ACTIVITY: How strong is an egg?
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ATL




•  CCreative-thinking skills: Use brainstorming to generate new ideas and inquiries


•  Critical-thinking skills: Evaluate evidence and arguments
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After all this preparation, now we are ready to try an experiment! Eggs are fragile, right? This is why they have to be kept in a strong container like an egg box. In fact, bird and reptile eggs are adapted perfectly to survive in nature and they are stronger than you think.


In this task, your role is to work as a consultant for a food packaging company and your goal is to find out the best way to carry an egg safely. You must make recommendations to the engineers who are going to design the boxes used to carry the eggs safely! The company wants to collect free range eggs from farmers in rural places without access to good roads, so that they can be delivered safely. The product of your experiment will be a report for the engineers that gives them detailed scientific information about the best kind of carrier for eggs.
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Hint


What shape is an egg? Is it equally strong whichever way up it is?
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As a class:





1  Brainstorm all the ways that the strength of an egg could be tested.



2  Now brainstorm all the variables you might need to consider when testing your egg.



3  Select the variables that you will investigate in your experiment.



4  Write your experiment aim in the form of a scientific inquiry question.



5  Categorize your variables as independent, dependent, or controlled.



6  Now make a prediction about how the independent variable in your experiment will affect the dependent variable. Apply what you know about strong shapes, collisions and forces to give an explanation with scientific reasoning.





Now you will need to design your experiment before you carry it out. The scientific investigation cycle in Figure 1.8 is designed to guide you through the stages in carrying out your experiment.
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SAFETY: Use your safety checklist to check that you are ready to inquire scientifically and safely! Carry out an environment impact evaluation using your checklist.
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Before you begin, make sure that your teacher checks your design for safety.


Make note of any measurements or observations you take. Organize your measurements or observations in a way that makes them easy to interpret, for example in a table.


When you have finished taking measurements, summarize your experimental conclusions in the form of a report for the engineers who are going to design the egg-carrier. What did your measurements tell you about the strength of the egg?


State whether your prediction was correct and discuss why this was, referring to your results.


Evaluate your experiment. How well did it work? Was it valid – did it answer the inquiry question you wrote? How could it have been improved? Describe the validity of your experiment and describe any improvements you think you could have made.


Now research how eggs are kept safe in nature using an image search with the search term: nests.


Compare and analyse the images – consider these questions:





•  What do the nests have in common?



•  How are some of them different?



•  What shapes are they?



•  What materials are they made from?



•  How might your design be different?





In your final report to the engineers, suggest what the egg-carrier should look like, and apply your results and conclusions to show how it should be designed.
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Assessment opportunities




•  This activity can be assessed using Criterion B: Inquiring and designing and Criterion C: Processing and evaluating.
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Doing science is inquiry


In the egg experiment, we carried out our inquiry in different stages. We will return to these stages in more detail and depth throughout this book and others.


The MYP Sciences Inquiry Cycle helps us to structure our inquiry so that we always carry out scientifically valid experiments that enable us not only to describe but also to explain the science behind the questions we have.
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Links to: Design


In the egg experiment we found results that would be useful to help engineers design the egg-carrier. Good design is always informed by data about the job that the product will have to do – its function.
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EXTENSION


Further explore the MYP Sciences Inquiry Cycle by finding out the meaning of these in a scientific inquiry: prediction; hypothesis; evaluation.
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Take action
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ATL




•  Media literacy skills: Demonstrate awareness of media interpretation of events and ideas
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•  We have seen in this chapter how science stories are very popular in the media. Sometimes though the media gets it wrong – and people can be misled, because not everybody thinks scientifically.


•  Here are a few common misunderstandings:
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•  You can research some of these misunderstandings online by searching: popular scientific misconceptions. Make a poster, web presentation or a movie in which you ‘de-bunk’ these misconceptions by explaining the real science behind them.
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Reflection



In this chapter we have discussed how to think and work scientifically and formulated inquiry questions that can lead to scientific investigation. Within the scientific investigation, we have identified variables and classified variables as independent or dependent for experimental investigations we have carried out. We have thought about and listed the main features of a scientific laboratory, formulated rules for safe laboratory practice, and evaluated the environmental impact of laboratory activities.


Fill in this table to evaluate and reflect on what you have learnt in this chapter. Perhaps there are new questions which have been brought to light by your learning.
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  Change  


  Form, Transformation  


  Fairness and development  



2 What changes?


Science enables us to change the form of matter into useful materials that can make the world a better place.
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IN THIS CHAPTER, WE WILL …





•  Find out what kinds of materials there are, how they can be combined to make new materials, and how materials can be changed.



•  Explore the ways in which we can manipulate materials to make new things, or purer materials.



•  Take action to improve access to pure water for everybody in the world.
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CONSIDER THESE QUESTIONS:


Factual: What are things made from? How do we classify materials? What changes do we observe every day? How do physical changes happen? How do chemical changes happen?


Conceptual: How might physical and chemical changes help us to manipulate materials? What does purity mean in science?


Debatable: What prevents us from giving access to pure water to everyone?


Now share and compare your thoughts and ideas with your partner, or with the whole class.
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These Approaches to Learning (ATL) skills will be useful …




•  Creative-thinking skills


•  Critical-thinking skills


•  Transfer skills


•  Information literacy skills
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KEY WORDS


artificial


gas


liquid


metal


natural


plastic


powder


solid


stone


wood
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We will reflect on this learner profile attribute …




•  Inquirers – we will use observations to make new questions to explore.
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Assessment opportunities in this chapter:




•  Criterion A: Knowing and understanding


•  Criterion B: Inquiring and designing


•  Criterion C: Processing and evaluating


•  Criterion D: Reflecting on the impacts of science
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ACTIVITY: Material words
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ATL




•  Critical-thinking skills: Practise observing carefully
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Individually or in pairs, what materials can you see in Figure 2.1?


Look at the key words box and decide which words can be used for each of the materials. If you are unsure about the meaning of any of the words, search online or in a dictionary to find definitions.


Organize your ideas in a table like Table 2.1.






	Material in picture

	Words to describe it






	 

	 






	 

	 






	 

	 







Table 2.1 Material words
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Materials make our world. Since the earliest times, human beings have used the materials they found around them in nature to make new things. At first, humans fashioned natural materials into new forms to make useful things that made life easier. Later, humans discovered that materials could be changed in various ways, and they created new processes to transform natural materials into artificial materials that better suited their needs. In this chapter, we will identify and classify the materials we find in nature, and those that human beings have made for themselves. We will demonstrate ways to combine and to separate materials, and we will investigate one way in which purifying materials can save lives – to make pure, clean water for all.



What are things made from?



NATURAL AND ARTIFICIAL MATERIALS


Archaeologists have found plentiful evidence of the natural materials that early humans used to improve their lives and their chances of survival. Early humans fashioned natural materials to help them to cook, to clothe themselves, to hunt or to make shelter. As civilization developed, we learnt more sophisticated ways to transform natural materials.
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SEE–THINK–WONDER


Look at the pictures in Figure 2.2.





•  What do you see?



•  What do they make you think?



•  What do they make you wonder?
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Discuss your interpretation of the images with your partner.


What do the images tell us about the ways in which our use of materials has changed?


Of the materials you see in the pictures, which could be considered ‘natural’ and which ‘artificial’?


Share your ideas with the class.
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What does purity mean in science?



While it is interesting to consider whether materials are natural or artificial, this way of categorising materials doesn’t tell us much about the kinds of substances they contain. Another way to think about materials is to consider whether they are pure, or a mixture. Sometimes it is not easy to decide just by looking at the materials.


Look at Figure 2.3. Both table salt and spice powder look like powders, but when we look at the ingredients on the side of their containers we find they are different types of material. Salt is just one substance: it is called sodium chloride and has a chemical formula: NaCl. However, table salt bought in a shop sometimes contains other substances, too. Similarly, spice powder looks like a simple powder – but look at the list of ingredients!
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Other substances may even be a mixture of different states of matter.
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ACTIVITY: States of matter




[image: ]


ATL




•  Critical-thinking skills: Gather and organize relevant information to formulate an argument
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Individually or in pairs, we will carry out some tests in this activity to make observations about the physical properties of three states of matter.


Inquiry: What are the different properties of the states of matter?


Background: A physical property is any characteristic a material has due to the way the matter it contains is arranged.


The physical properties we will test here are given in Table 2.2. Read the table carefully.






	Name of property

	Description of property

	Questions






	Rigidity

	How ‘stiff’ the material is

	
1 Does it fall apart?






	Fluidity

	How ‘runny’ the material is

	
2 Does it spread out?






	Compressibility

	How ‘squashy’ the material is

	
3 Does its shape change when force is applied to it?







Table 2.2 Physical properties


The third column in the table suggests questions we might ask about the property. Can you think of your own questions to add?


The materials to test are:





•  wood



•  sand



•  water



•  air.





You are going to change the material, and observe the physical properties of each.


You will need the equipment shown in Figure 2.4.





•  Plastic syringe, 50 ml volume, with the nozzle sealed up (you will need your teacher to help with this)



•  Measuring cylinder, 100 ml volume minimum



•  Beaker containing approximately 50 ml of sand



•  Beaker containing approximately 50 ml of water



•  Small blocks of wood that can fit inside the syringe
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