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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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ATL

Activities are designed to develop your Approaches to Learning (ATL) skills.
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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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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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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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As you explore, activities suggest ways to learn through action.
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EXTENSION

Extension activities allow you to explore a topic further.
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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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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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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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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.


[image: ]


You are prompted to consider your conceptual understanding in a variety of activities throughout each chapter.

We have incorporated Visible Thinking – ideas, framework, protocol and thinking routines – from Project Zero at the Harvard Graduate School of Education into many of our activities.





  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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Figure 1.1 clockwise from top left: Harvard theoretical physicist Lisa Randall (1962– ), cosmologist Stephen Hawking (1942– ), botanist George Washington Carver (1860–1943), astronomer Jocelyn Bell Burnell (1943– ), physicist Chandrasekhara Venkata Raman (1888–1970), crystallographer Rosalind Franklin (1920–1958)
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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.


[image: ]

Figure 1.2 From the moment we are born we begin to inquire about the natural world around us





[image: ]

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

https://youtube.com/watch?v=lDPCuR_nXRU

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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Figure 1.3 Experiment machine
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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.




	Inquiry question
	Variables
	Independent (to change)
	Dependent (to measure)
	Controlled (to keep the same, for a valid experiment)





	Which material for the sole of a shoe squashes the most?
	Material
Thickness

Weight (mass) of person

Colour of shoe

	 
	 
	 



	Which method keeps food fresh the longest?
	Kind of food
Amount of salt

Cost of food

Temperature of room

Time to go rotten

	 
	 
	 



	How does exercise affect our bodies?
	Number of stairs climbed
Pulse (heartbeat) rate

Weight (mass) of person

Time taken to climb stairs

Hairstyle of person

Sex (male or female) of person

Age of person

	 
	 
	 





Table 1.1

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.
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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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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?

[image: ]





[image: ]

Figure 1.4 A laboratory is a controlled environment






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
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Figure 1.5 Some chemicals have labels like this to show that they may be harmful
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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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Figure 1.6 Think about your environmental impact
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ACTIVITY: How strong is an egg?
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ATL


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

	•  Critical-thinking skills: Evaluate evidence and arguments
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Figure 1.7 Eggs in the wild



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.


[image: ]

Figure 1.8 Scientific investigation cycle for the egg experiment



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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Figure 1.9 MYP Sciences Inquiry Cycle
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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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Use this table to evaluate and reflect on your own learning in tl pter.

Questions we asked Answers we found Any further questions now?

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?

Approaches to learning you used in Description — what new skills did How well did you master the skills?
this chapter you learn?

]
2
S

Novice
Learner
Expert

g
&

Media literacy skills — we have analysed
the way information about scientists is
presented.

Information literacy skills — we have
researched information about scientists.

Critical-thinking skills — we have learnt
how to ask testable inquiry questions, to
observe carefully and to evaluate what
we observe.

Creative-thinking skills — we have used
brainstorming to generate and share
ideas.

Collaboration skills — we have taken
responsibility for safe behaviour in the
laboratory.

Learner profile attribute How did you demonstrate your skills as an inquirer in this chapter?
Inquirer






