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Being a scientist



What does a scientist do?


Scientists are people who are interested in the world around them. They ask questions and find the answers by testing their ideas in different ways.
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Scientists look for similarities and differences in anything they look at. They sort the things into groups. This way, they can identify, name and classify, for example, animals in the ocean.
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Scientists compare what happens. For example, they might test different mixtures.
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Scientists use all their senses when making observations. Then they record the information.
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Scientists share what they find out about the world. They find new information by reading books, looking on the internet, watching videos and doing experiments.
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Scientific questions must be measurable. Scientists look for patterns in their results.
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Scientists test their ideas. They observe the effect of one thing on another thing in an investigation. Scientists try to keep things fair.
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How to do a fair test



Read the flow chart from 1 to 11. It describes what scientists think about and do to carry out a fair test. A fair test is a way to investigate a scientific question.
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Unit 1 Humans and animals



What do you know about your body’s organs?
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Think like a scientist!


An organ is a structure (part) in the human body that carries out a certain function (job). Some organs are on the outside of the body.


We call these organs external organs.
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Many organs are inside the body. We call these organs internal organs.
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Talk partners


Discuss these questions with a partner:





a  What other external organs can you name?



b  Name the function of these organs.
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Scientific words


organ


external organs


internal organs


stomach


heart


intestines


brain


lungs


oxygen


nutrients
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1


Match the organ in each body picture with its correct name and function below. Write the letter, the organ name and its function.
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Name:
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Function:





•  breaking down food



•  taking in oxygen




•  controlling the body



•  pumping blood



•  extracting (removing) nutrients from food.
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The circulatory system
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Think like a scientist!


When two or more organs in our bodies work together to carry out a function, it is called a body system.


One important body system is the circulatory system. It is made up of the heart and blood vessels. They work together to circulate (move) blood around the body.


The blood vessels are tubes that form a complex network. This network covers every part of the body.


The heart pumps blood around the blood vessels. Blood delivers water, oxygen and nutrients to the cells of your body. Your cells are the basic units that make up your body. Blood also carries away waste products.


Each time your heart beats, you can feel it as a pulse under the skin on some parts of your body. The pulse you feel is the blood rushing through the blood vessels.
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a  Feel for your pulse on the side of your neck just under your jaw. Or, feel for it on your wrist, on the same side as your thumb.



b  Use your first two fingers to feel for the pulse. Do not use your thumb.



c  Start by touching the skin gently, and then gradually press a little harder.
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a  Look at your hands and wrists. Can you see any blood vessels?



b  Draw what you see.



c  Use what you have learned on this page about the circulatory system to add labels to your drawing.
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Did you know?


Your blood vessels would go more than twice around the Earth if you could stretch them into a long line – that is about 100,000 kilometres!
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Scientific words


circulatory system


blood vessels


circulate


cells


pulse
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The heart
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Think like a scientist!


Your heart is part of your circulatory system. Your heart is a strong muscle that is inside your chest, a little to the left of the centre. Make a fist with your hand. This is about the size of your heart. Your heart is always beating and pumping blood around your body. It contracts and relaxes in order to do this. The process is happening all the time, but there are four stages:





1  Your heart pumps blood to your lungs. Here, the blood picks up oxygen from the air that you have breathed in.



2  The oxygen-rich blood travels back to your heart.



3  The heart gives the blood a second push. This time, the blood travels to all the other parts of your body.



4  The blood travels back to the heart, and the process begins again.
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Scientific word


heart rate
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Explain to someone how the heart pumps blood around the body.
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You will need…





•  timer or stopwatch
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Your heart rate is a measure of how many times your heart beats (pumps blood) in one minute.





a  Feel your pulse. Count how many times you can feel your heart beat in 15 seconds.



b  Calculate your heart rate. (Multiply the number of times you felt your heart beat in 15 seconds, by 4.)



c  Compare your heart rate with others. Does everyone have the same heart rate?
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a  Spend five minutes jogging on the spot.



b  Take your pulse and calculate your heart rate.



c  Compare your heart rate after exercise to your heart rate before exercise (from Activity 2). What do you notice?
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d  Discuss this question with a partner. Then share your ideas with the rest of the class.
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Blood vessels
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Think like a scientist!


Blood vessels are part of the circulatory system. They are tubes that carry blood around your body. There are three main types of blood vessels:





•  Arteries carry blood away from the heart, into the capillaries.



•  Capillaries are tiny blood vessels. It is from the capillaries that water, oxygen and nutrients are delivered to the cells of your body. Waste products are carried away by the blood.



•  Veins carry blood away from the capillaries and back to the heart.
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Scientific words


arteries


capillaries


veins
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Some Stage 6 learners have designed a working model of the circulatory system. It is shown in the picture.





a  Design your own model of the circulatory system. Include these parts:
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b  Make a list of everything you will need to make your model.



c  Make the model you designed.



d  Take a photograph of your model. Write how it shows the circulatory system working.
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Talk partners


Work with a partner.





a  Try out each other’s models from Activity 1.



b  Say three things you like about your partner’s model. Say one thing you think could be improved.
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Think about your own model from Activity 1.





a  What worked well?



b  What did not work so well?



c  What would you change if you were to make your model again?
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Investigating the circulatory system
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Talk partners
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Discuss Mateo’s question with a partner.


Share your ideas with another pair.
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Work in a group. Plan an investigation to find out: How quickly does your heart beat recover (go back to normal) after exercise?





a  How can you find out if this is the same for everyone?



b  How many people will you test?



c  What will you measure?



d  How will you make sure that the data you collect will be reliable?
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a  Carry out the investigation you planned in Activity 1.



b  Present your results in a table. Include a way to look at repeated results (such as calculating averages).



c  What conclusion can you draw from your results?



d  Make a further prediction based on your results.
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Nita, a Stage 6 learner, has some questions about circulation.
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a  Do some research to answer the three questions that Nita is asking.



b  Ask three questions of your own and find out the answers.



c  Share what you have found out with a partner.
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Challenge yourself!


Do some research to find out about the links between exercise and health.
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The respiratory system
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Think like a scientist!


The respiratory system is made up of organs that work together to allow you to breathe. These organs are the nose and mouth, the trachea (windpipe), the lungs and the diaphragm. This diagram shows the main parts of the respiratory system.
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The sentences below explain how the respiratory system works.


Copy and complete the sentences. Look at the labels in the diagram to work out the missing word in each sentence. Choose from these words:
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a  Air enters your body through your mouth or __________________.



b  Air then passes down the __________________, also called the windpipe.



c  Two tubes called __________________ branch off the trachea.



d  These tubes lead to the right and left __________________.



e  The __________________ are tiny, hair-breadth tubes branching off the bronchi.



f  The __________________ is a dome-shaped muscle under your lungs. It moves up and down to let you breathe in and out.
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You will need…





•  tape measure



•  paper



•  pencil
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a  Work in a group. Use a tape measure to measure around a partner’s chest after breathing in.



b  Measure around your partner’s chest again after breathing out. Make sure you measure around the same part of the chest as before.



c  Repeat steps a and b for everyone in your group.



d  Record your results in a table.



e  What patterns can you see in your results? Do any results not fit the patterns?



f  Share your results with the class.
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Scientific words


respiratory system


trachea


diaphragm


bronchi


bronchioles
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Breathing
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Think like a scientist!


As you inhale (breathe in), your diaphragm flattens and moves down. The ribs lift up and out. This gives the lungs space to fill up with air. Oxygen from the air passes into the bloodstream.
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As you exhale (breathe out), your diaphragm moves up, and your ribs move in. This makes your chest smaller, and pushes air out of your lungs. This includes the waste gas, carbon dioxide.
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The two-stage process of breathing is called a complete breath. Your breathing rate is the number of complete breaths you take in one minute.
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Scientific words


inhale


exhale


inhalation


exhalation


complete breath


breathing rate


[image: ]







[image: ]


1


Answer these questions.





a  What is the scientific word for ‘breathing in’?



b  Explain how your body makes space for the lungs to fill with air.



c  Which gas from the air passes into your bloodstream?



d  What is the scientific word for ‘breathing out’?



e  Explain how your body pushes air out of the lungs.



f  Name the gas that you breathe out.
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a  Predict the answer to this question. Explain your thinking.



b  Plan an investigation to answer this question.



c  Carry out the investigation.



d  Present your results in a line graph.
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Talk partners


Discuss these questions with a partner.





a  What conclusions can you draw from the results of your investigation?



b  Predict your breathing rate during sleep. Explain your thinking.
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Investigating breathing
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Talk partners
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Discuss these questions with a partner:





a  Estimate the number of complete breaths you take in one day. Explain your thinking.



b  How could you find out if your estimate is correct?



c  What evidence will you collect?



d  How will you ensure that your results are reliable?



e  What equipment will you need to use?
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Scientific word


lung capacity
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Work with a partner.





a  Carry out the test you discussed in the Talk partners activity.



b  Write a short report that explains what you did and what you found out. Share your report with other pairs.
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Think like a scientist!


The volume of air your lungs can hold is called your lung capacity.
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a  Predict and write down whether different people have different lung capacities.



b  Explain your reasoning.
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You will need…





•  sink or large bowl



•  large plastic bottle



•  plastic tubing



•  marker pen



•  measuring jug
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Work in a group and follow these instructions.





•  Half-fill the sink with water.



•  Fill the plastic bottle to the top with water by placing it in the sink.



•  Turn the bottle upside down, keeping the top of the bottle under the water.



•  Push one end of the tubing into the bottle.



•  Take a big breath.



•  Breathe out as much air as you can through the tube.



•  Draw a line of the water level on the bottle.



•  Remove the plastic bottle from the sink and pour in water up to the line you marked. Pour this water into a measuring jug to find its volume. This is your lung capacity.








a  Record your results in a table.



b  Do your results support your prediction in Activity 2? Compare your results with others in your group.
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The nervous system
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Think like a scientist!


The nervous system is made up of your brain, your spinal cord and a huge network (system) of nerves that spread all over your body. The brain is the control centre of your body.
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Nerves carry messages to and from the brain. Nerves work by passing an electrical impulse from one nerve cell to another. Messages that travel from the nerves to the brain let you sense what is happening outside and inside your body. Messages that travel from the brain to the nerves let you respond to or act on what is happening. The nervous system also controls all the things your body does automatically, such as digesting food.
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Talk partners


Discuss this question with a partner: What other things does your body do automatically?
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Scientific words


nervous system


spinal cord


nerves


electrical impulse
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This cartoon shows how the nervous system works.
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You accidentally put your hand on a hot stove. The nerve endings in your hand sense the heat. A message races along the nerves from your hand to your brain: ‘I am touching something hot!’
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Your brain processes (deals with) the information very quickly. It sends a message back along the nerves to the hand saying: ‘Move! You might get burned!’ You quickly move your hand away from the stove.


Draw and write your own cartoon to show how the nervous system works.
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Challenge yourself!


Choose one of these questions to research:





•  What happens if nerves are damaged?



•  Where is the spinal cord and how is it protected?





Present your findings to a group of learners.
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The brain
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Think like a scientist!
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The brain has three main parts. They are:





•  the brain stem, which connects to the spinal cord. The brain stem controls the body’s automatic functions such as digestion, breathing and heart rate.



•  the cerebellum, which is at the back of the head. The cerebellum controls coordination and balance.



•  the cerebrum, which is the biggest part of the brain. The cerebrum has two halves, one on either side of your head. It controls thinking, feeling, remembering, learning, solving problems and moving.
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Talk partners


Work with a partner to plan making a model of the brain. Discuss the following questions with your partner:





a  What materials will you use to make your model?



b  How will you stick the different parts of the model together?



c  How will you label your model?



d  What equipment will you need to make your model?
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a  Draw a plan of the model you discussed in the Talk partners activity.



b  Make the model of the brain you have planned.



c  Label each part of the model.



d  Research one more fact for each part of the brain.



e  Add captions to explain what each part of the brain does. Include the facts you researched in d.
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a  What do you like about the model you made in Activity 1?



b  What would you change about your model if you were to make it again?
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3


Use your model from Activity 1 to explain the different parts of the brain to someone.
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Did you know?


Your brain generates (makes) enough electricity to power a small lamp!
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Scientific words


brain stem


cerebellum


cerebrum
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Reflexes
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Think like a scientist!


A reflex is an automatic action that your body takes, without you having to think about it, such as yawning.


Reflexes are controlled by the nervous system.
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Scientific words


reflex


knee-jerk reflex
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You will need…





•  cotton wool balls
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Work with a partner.





a  Ask your partner to sit or stand behind a see-through barrier, such as a window.
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