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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.


[image: ]







[image: ]


Scientific questions must be measurable. Scientists look for patterns in their results.






	Shoe length

	Number of people






	21 cm

	1






	24 cm

	3






	25 cm

	3






	26 cm

	2






	27 cm

	8






	28 cm

	5






	29 cm

	1






	30 cm

	1






	31 cm

	1
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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 The life cycle of a flowering plant



What are plants?
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Think like a scientist!


There are many different types of plants.




[image: ]




[image: ]







[image: ]


Talk partners


Discuss these questions with a partner:





a  What is a plant?



b  What characteristics (features) do plants share with all living things?





Share your ideas with the class.
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Scientific words


characteristics


species
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A mind map is a useful diagram. We can use it to show what we know about a topic.





a  Draw a mind map to show what you know about plants.



b  Swap mind maps with a partner.



c  Look at your partner’s mind map. Then, on your own mind map, add anything that you think you may have left out.
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Some Stage 5 learners had these questions about plants:





•  How long have there been plants on Earth?



•  Where does the world’s largest plant grow?



•  What is the world’s fastest-growing plant?



•  How many different species (types) of plants are there?








a  Think of your own question about plants.
Or choose one of the learners’ questions.



b  Use your research skills to find out the answer.
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3


Work together as a class. Create a display that includes your mind map from Activity 1 and what you found out from your research in Activity 2.
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Plants everywhere
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Think like a scientist!


Different plants live in different places or habitats. Different habitats have different conditions. For example, habitats can be wet, dry, cold or hot. Habitats can also be a mixture of these conditions. Scientists have learnt that the plant species living in each habitat are suited, or adapted, to the conditions of their habitat.
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Very small habitats are called micro-habitats. Stage 5 learners collected this data about plants living in micro-habitats near their school.






	Micro-habitat

	Conditions

	Plants living there






	tree trunk

	dry, shady

	lichens






	cracks in pavement

	dry, sunny

	dandelions






	underside of log

	damp, shady

	mosses






	middle of pond

	wet, sunny

	pondweeds






	edge of pond

	damp, shady

	reeds







Which plants in the table are adapted to the following conditions:





a  damp?



b  dry?



c  sunny?



d  shady?
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Scientific words


habitats


conditions


adapted


data


predict
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Talk partners


Discuss these questions with a partner:





a  What are the names of the habitats in the photographs above?



b  How would you describe the conditions in each habitat?
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a  Collect data of plants that live in micro-habitats around your school. Present your data in a table.



b  Choose one plant in your table. To what conditions is it adapted?



c  Predict another habitat in your school grounds where the plant might grow.



d  Check this habitat to see if your prediction is correct.
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Parts of a plant
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Write the name of each plant part for a to g in these pictures.
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Talk partners


What job does each part of a plant do?
Discuss your ideas with a partner.
Then share them with the rest of the class.
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Daisy flowers are sometimes open and sometimes closed.
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Discuss these questions in a group before writing your answers.





a  What do you think makes a daisy flower open? Why?



b  What makes a daisy flower close? Why?



c  How could you test your ideas?



d  How would you make sure that your test is fair?
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a  Carry out a test based on your ideas from Activity 2.



b  Write a report about what you did and what you found out.
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Reproduction in plants
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Think like a scientist!


Do you remember that all living things reproduce (make new living things)? Most plants reproduce when the male and female parts from two plants of the same species combine (join together).
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A seed forms. If the conditions are right, a new plant will grow from the seed. In flowering plants, the male and female parts are in the flower.
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Some plants can reproduce without male and female parts combining. One way these plants do this is by sending out special shoots called runners. New plants grow from the runners.
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Talk partners


Discuss these questions in a group:





a  Will young plants growing from runners grow better if they are cut away from the parent plant? Or should they stay attached? Explain your thinking.



b  How could you test your ideas?



c  What variables (factors) will you need to keep the same to make sure the test is fair?



d  Would it be better to use several plants rather than just one? Explain why.







[image: ]




[image: ]







[image: ]


1





a  Carry out the investigation you planned in your group in the Talk partners activity.



b  Do the results of your investigation support your predictions?



c  What conclusions can you draw from your results?
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Scientific words


reproduce


runners
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Flowering plants
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Think like a scientist!


There are hundreds of thousands of species of flowering plants. The flowers come in many different shapes, sizes and colours.


Some flowers are brightly coloured – such as hibiscus flowers. Other flowers are scented and smell good – such as jasmine flowers. Some flowers, however, are neither brightly coloured nor scented. An example is rice flowers.
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Talk partners


Discuss these questions with a partner:





a  Why are there so many different species (kinds) of flowering plants?



b  Why are some flowers brightly coloured or scented, and others are not?





Share your ideas with another pair.
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a  Collect some real flowers or photographs of flowers. If you collect real flowers, ask for permission first.



b  Sort the flowers into groups. You could do this according to shape, number of petals, or the arrangement of flowers on the stem. Do not label the groups yet. Give your groups to your partner.



c  What does your partner think the labels should be? Did you label your groups in the same way?
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a  Observe flowers in the local environment.
Record what each flower looks like.
Take a photograph or make a drawing.



b  Using the photographs or drawings, sort the flowers into groups. Do not label the groups.



c  Give your groups to a partner. Challenge your partner to work out the labels.



d  Label your groups. Keep your photographs or drawings for the next activity.
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Scientific words


scented


petals


[image: ]






Parts of a flower
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Think like a scientist!


This diagram shows the main parts of a flower.
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Use your flower photographs or drawings from Activity 2 on page 10.





a  Label each with the following flower parts:







    •  sepals


    •  petals


    •  stamen


    •  carpel.
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Scientific words


stamen


pollen


carpel


sepals
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a  Think of a flowering plant that you like.
Make a detailed diagram of that flower.
Try to make it as lifelike or real as possible.
Your diagram could be:







    •  a collage


    •  a painting


    •  a model


    •  a digital image.








b  Make a separate label for each part of the flower. Use the scientific words from the box and others you may know.
Keep your flower diagram and labels, as you will add to them later.
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Male flower parts
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Think like a scientist!


As you know, the male part of the flower is the stamen. The stamen has two parts – the anther and the filament. The anther is the part that makes and stores pollen. It is at the end of the stamen. The filament is the stalk that holds up the anther. Look at the diagram of the inside of a lily below.


The stamens of different flower species are different sizes and shapes. The arrangement of the stamens inside different flowers varies (is not always the same). The number of stamens also varies.
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Scientific words


anther


filament


microscope
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Talk partners


Look at the flowers in these photographs.


Find the stamens in each flower and identify the anthers and filaments.





a  How are the stamens similar?
How are they different?



b  There are differences between the stamens of different flowers. Why could this be?
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a  Choose one of the three flower photographs from the Talk partners box below.



b  Draw a diagram of the flower. Label the stamen, anther and filament.
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You will need…





•  hand lens or microscope



•  paper



•  pencil
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a  Collect some flowers from the local environment. Make sure you have permission. Remove the stamens.



b  Use a hand lens or microscope to observe the stamens closely.



c  Draw what you observe and label your diagram.



d  Compare your observations with those of someone who chose a different flower.
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Make labels with the names of the male flower parts for the flower diagram you made in Activity 2 on page 11.
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Female flower parts
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Think like a scientist!


As you know, the female flower part is the carpel. A carpel has three parts – the stigma, the style and the ovary.
The stigma receives pollen.
The ovary contains ovules, which eventually become seeds.
The style joins the stigma to the ovary.


The carpels of different flower species are different sizes and shapes. The carpel arrangement inside the flowers varies. In many flowers, the carpel is in the centre of the flower, with the stamens around it.
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Scientific words


stigma


style


ovary


ovules
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You will need…





•  hand lens or microscope



•  craft knife



•  paper



•  pencil





[image: ]








a  Collect a flower from the local environment. Remember to ask permission first. Remove the carpel.



b  Use a hand lens or a microscope to look at the stigma.



c  Record what you see by drawing a diagram.



d  Cut open the ovary with a craft knife. Draw what you observe.
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Be careful


An adult must be present when you use a craft knife.
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e  Compare your observations with someone who chose a different type of flower.
In what ways are the flowers similar or different?
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a  Make labels with the names of the female flower parts for the flower diagram you made in Activity 2 on page 11.



b  Challenge a partner to put the labels in the right place.



c  Use your flower diagram and labels to teach the flower parts to another learner in your class.
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a  Create a game – a card game, an active game or a computer game. Your game must help the players to remember the names of the male and female parts of a flower: stamen, anther, filament, carpel, stigma, style, ovary, ovules.



b  Learn the names of the flower parts by playing your game in a group.
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Pollination





[image: ]


Think like a scientist!


Pollination happens when pollen from the anther of one flower reaches the stigma of another flower of the same species.
This starts the process of making seeds.


Wind carries the pollen of some flowers that may be dull-coloured with small petals.
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Animals such as mammals, birds and insects carry the pollen of some plants.
We call these animals pollinators.
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Pollinators such as this butterfly carry the pollen of a daisy plant.


Plants that use pollinators to spread their pollen must attract the pollinators. So they often have flowers with brightly-coloured petals or a pleasant scent. Some plants also produce sweet liquid called nectar.


When a pollinator visits the flower, pollen grains stick to its body. The pollinator carries the pollen to the next flower it visits.
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Talk partners


Talk to a partner.





a   Have you ever seen wind carrying pollen?



b   Try to name other plants that make use of wind to carry their pollen.
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Scientific words


pollination


pollinators


liquid


nectar
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Talk partners


Discuss this with a partner:


Plants that are pollinated by animals have three characteristics. Why?


[image: ]







[image: ]


1





a  Look for signs of pollination near your home or school. Record your observations.



b  Explain how you know that your observations are evidence of pollination.
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More about pollen
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Think like a scientist!


Not all pollen is the same. Different plants produce pollen of different colours, sizes and shapes.
Look at these pollen grains from various plants. They are shown under a microscope.
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Talk partners


Look at the picture of pollen above. Discuss these questions with a partner or in a group:





a  Which of the pollen grains does the wind carry? Explain your thinking.



b  Which of the pollen grains do pollinators carry? Explain your thinking.
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Challenge yourself!


Use your research skills to find out the answers to these questions:





a  What is hay fever?



b  What does hay fever have to do with pollen?



c  Which types of pollen are most likely to cause hay fever? Why?
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You will need…





•  sheet of white paper



•  hand lens or microscope



•  paper



•  pencil
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Follow these instructions:





•  Choose a flower that you think is pollinated by pollinators.



•  Shake the flower to release the pollen. Catch the pollen on the white paper as it falls off.



•  Use a hand lens or a microscope to observe the pollen closely.



•  Now choose a flower that you think is pollinated by wind. Repeat the process.



•  Compare the pollen grains of the two flowers.








a  How are they different?



b  Do your observations support your ideas about how each flower is pollinated?
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Fertilisation
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Think like a scientist!


Fertilisation is the next stage in reproduction, after pollination, and is when seeds are produced.


The process of fertilisation happens like this:





1  A pollen grain lands on the stigma of a flower of the same species.



2  The pollen grain grows a pollen tube down through the centre of the style towards the ovary.
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3  The male cell inside the pollen grain passes down the tube to join with the female cell in the ovule.



4  After fertilisation, the ovary develops into a fruit. The ovules become the seeds.
At this stage, the seeds are produced.
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are large and brightly
coloured. Petals may have
a pleasant scent.
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