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Science – Summer 1

	Lesson 1- Investigating gravity 
FOCUS: To understand why things fall
Success Criteria:  
Starter: 

Show photos of the effect of gravity and other forces such as air resistance and discuss the Lets think like Scientists questions on the right. 
Main event: 

Prior to this lesson, give children homework to research Isaac Newton. 
Take children out into the playground or onto the field with a range of PE equipment eg: foam javelins, a range of balls, soft athletics hammer, soft discuss and anything else that can be safely thrown. Tell the children that they are going to carry out a science activity and they have to work out the connection between the activity and Newton. They are going to explore throwing the different pieces of equipment as high and as far as they can and to find the links every time they use the PE equipment. 
Bring the class together outdoors and ask them to discuss their ideas. Get them to share ideas and make links between what their know about Newton and their experiences with the PE Equipment. Draw out ideas about gravity, force, non-contact force, invisibility and how things falls to the ground as a starting point for the next set of activities. Ask children to think about how they could use the PE equipment to demonstrate the ideas that Newton had about gravity and how things fall. Allow them to go back and use the equipment to rehearse and refine their ideas. 

Assessment: 
WT: Children can say that objects will fall to the ground. 
EX: Children will say that object fall to the ground because of the force of gravity 
GD: Children explain that objects fall towards the Earth because of the force of gravity acting between the Earth and the falling object. 


	Lesson 2- Galileo and Newton    
FOCUS: To explain the theory of gravity
Success Criteria:

Main Event:

Put a timer on for about 3 minutes. Working in groups of 3, give each group some post it notes (different colours for each group) and ask them to write one fact about Galileo and Newton and see which group can put the most facts on the board. 
Take this activity outside or into the hall and give each group a set of differently sized balls. Ask them what would happen if you dropped them from the same height at the same time. Gather their answers, do not worry if they vary, it might be because children find it hard to keep an eye on all of the balls at the same time or that they were not dropped at exactly the same time. What they should notice is that all of the balls hit the floor at the same time. The children could use a tablet and video and play back using slow motion to check what happened. 

Use PowerPoint side 5 and 6 to further children’s knowledge of gravity. You could reinforce this by showing a video clip and discuss more in detail. Explain that something is putting the balls down toward the centre of the Earth and this is a force called gravity. Remind children about Galileo and his experiment at Pisa; they have just done something similar and got the same results. Imagine if they were Galileo, what other questions about objects falling might be asked? In groups, children share their questions and where appropriate use the appropriate scientific enquiry to answer them. 

Assessment:
WT: Children describe what happens to the balls. With support, they make links with a force pulling the balls down to the ground. 
EX: Children explain how the balls fall using the idea of gravity as a force and try out other ideas eg: if the balls were of different weight. 
GD: Children recognise gravity as a non-contact force and use observations to ask and answer new questions of their own. 

	Lesson 3: Why is gravity important. 
FOCUS: To explain that objects fall because of gravity 
Success Criteria:

Main Event:

Give children the opportunity to discuss the question ‘Why is gravity important? And collect their ideads to return later in the activity. 
The aim of this activity is to help children undertand that gravity attracts all objects towards the Earth and each other. Gravity works all over our Earth and also everywhere in the Universe. Without Earth’s gravity, we would fly off its surface. 

Use the whiteboard to show children a globe and place a matchstick person on top. Ask them to draw the same on their own whiteboard. Now ask them to annotate it to describe what gravity does to the person. Now ask children to draw a person at the South Pole and near to the equator, then annotate each one to describe the effect of gravity on the person. 

Children should always draw the person being pulled towards the centre of the Earth. Next, using activity 4.1 which shows the Earth surrounded by clouds, ask them to show the direction the rain falls in and why. 

Now revist the whiteboard work. First, ask the children to draw a picture of the Moon and the Earth, ask them what they think keeps the Moon orbiting the Earth (gravity). Explain that the Moon has less gravity (downward pull) than the Earth, then show them a clip of Neil Armstrong walking on the Moon. Ask them to apply what they know about gravity and the Moon to explain why walking is harder on the Moon than Earth. 
Finally, revisit their origianl answers to ‘Why is gravity important?’ and ask them to think about whether any statements need changing. Use Activity 4.2 as a round up and free writing activity for gravtiy. 

Assessment: 
WT: Children can say that objects will fall to the ground but do not use the word gravity.
EX: Children will say that objects fall to the ground because of the force of gravity. 
GD: Children explain that objects fall towards the Earth because of the force of gravity acting between the Earth and the falling object (non-contact force).  

	Lesson 4: Air resistance  
FOCUS: To identify the effects of air resistance. 
Success Criteria: 

Main Event: 

Take the children outdoors, ask them to run to the other side of the playground and back. 
Put the children in pairs and give one child in each pair a large sheet of card to hold in front of them, tell them to run across the playground and back and then talk to their partner about what forces they felt. Then take feedback from everyone and ask them what they have learned from this activity. Some children might talk about air resistance, which will provide an opportunity to develop this idea. 

Carry out a quick activity where children drop two piece of paper at the same time, one scrunched up and one not so that children can compare their descent. Collect their ideas on why the same type of paper falls differently. Encourage discussions about air resistance, and ask children to create their own definition. 

Air resistance is the force the air exerts against a moving object, in this case the paper. When the scrunched up paper is dropped, it falls more quickly to the ground than the other piece of paper. This is because the surface areas o the scrunched up paper is smaller so there is less air resistance 

As children discuss this, place words such as friction, air resistance, gravity and fall on the board or WW. 

Follow this activity with an activity where children explore ‘Falling Cupcakes cases’. Begin by giving each group a range of cupcake cases of different sizes, from those use for chocolate for large muffin cases. Give children 5-10 minutes to explore what happens when they drop them. As children observe, challenge them to think about air resistance and gravity. Show the CPD video lets get moving to support children’s understanding.  

Collect children’s experiences and ideas eg: 

Cupcake cases usually turn when falling 

Bigger cupcake cases fall more slowly than smaller ones. 

If you flatten a cupcake case it falls more slowly. 

Next, ask children to suggest a question or idea that they could test, eg: Do bigger cupcake cases fall faster than smaller ones? Does the size of the case affect the time they take to fall? Use slide 7 as a stimulus for asking questions. 

Once children have a testable question- ask them to create a plan on a WB  of what they will do to test it. Ensure children focus on measurement and reliability and how they might need to repeat readings. Some children might benefit from using all or parts of the planning framework, resource 4.3. 

Move children on from non standard measures such a little, middle sizes etc and get them to measure the diameter of each cupcake case and record their results in a table. Stopwatches should be used or a timer on a tablet. Check children’s understand that they need to repeat readings because there can be a delay in their response between seeing the cupcake case land and stopping the timer. 

Once data has been collected, separate out the final working scientifically statement so that you can scaffold children into developing their ability in using data at the end of a fair-test investigation. 

· Report and present findings from enquiries: annotated diagram/ table/ graph 
· Include conclusions: make sure that children use numbers, apply knowledge of scientific language. 

· Causal relationships: between the data

· Explanations of and degree of trust in results: they can trust results because they carried out a fair test and repeated readings so they did not only rely on one reading that might have been an ‘oddity’. 

Assessment: 
WT: Children can say that objects will fall to the ground. 
EX- Children will say that objects fall to the ground because of the force of gravity. 
GD- Children explain that objects fall towards the Earth because of the force gravity acting between the Earth and the falling object (non-contact force).

	Lesson 5: What is friction?
FOCUS: To understand friction.
Success Criteria: 

Starter: 

Many children will have some knowledge of the word ‘friction’, so you could begin by getting the children to discuss in groups what they think friction is and give an examples. They could create a group concept map on a large piece of paper or put their ideas on sticky notes and place on a working wall. Ask children to apply what they already know by asking questions such as: What would happen if there was no friction in the world? What things would be harder to do and what things would be easier? 
Main Event:
There are many way to help children understand friction- the best are those that are practical, so here are some short activities that help children understand this concept. They could be a series that the whole class do at the same time or a carousel of activities then bring children together to discuss their findings and how their ideas about friction have developed. 

Jelly Cubes, cooking oil and chopsticks- children explore friction by transferring jelly cubes from one bowl to another with chopsticks. Now add a little sunflower oil to the jelly cubes and move more of them to another bowl. Compare the difference. Then , ask the children to explain what is going on. 

Slie off a book- children compare different fabrics, rough, and silky, and then sort them according to which ones do and don’t slide off their reading book. Children should discuss why. 

Sliding surfaces- children have/ or make a collection of materials that have different surfaces eg: sandpaper, smooth tile, pencil erasers, plastic ruler and wooden ruler. Children observe how easy or hard it is to move the different surfaces over each other and suggest reasons why. 

Brush Up- Children move brushes over each (different direction), these could be hair brushes, nail brushes, scrubbing brushes. What do they notice s their bristles move over each other? What is they moved a brush over their table surface or some sandpaper? What is happening and why? 
Assessment:
WT: Children can describe how some objects move on different surfaces but do not use the word ‘friction’ 
EX: Children can say that friction is a force between two objects.   

GD: Children can explain friction in relation to different surfaces. 


	Lesson 6: The Big Brain Tester
FOCUS: To investigate friction.   
Success Criteria: 

Main Event: 
Recap on what children think friction is, focus on ideas such as: 
· Friction is the force between on object rubbing against or over another object

· Friction makes things slow down/harder to move over

· We can increase or decrease friction 

· Without friction things would keep moving. 

Divide the class into groups and give each one a selection of shoes and ask them to think about the soles of the shoes and what they know about friction. Ask children whether they have ever slipped on a surface and get them to think about why. 
Pose the first question- ‘Which shoes do you think has the most friction?’ Ask children to put the shoes in order of most to least friction and write their reasons next to the shoes. Do children agree/disagree? Why? 

Now ask children to plan a fair test to find out ‘Which shoe has the most friction?’ and ask them what they would measure. If children have not experienced Newton meters then prior to think activity give them some to explore and find out what they do and how they work. Give them time to push objects around in the room and measure the force it took to start the object moving eg: books, drawers, bags and chairs. Make sure that children experience different Newton meters so that they know different ones measure different amounts of force. 

Mathematics is key to this activity and features heavily, so you might need to remind children of calculations (averages), how to use equipment and how to draw a graph. This activity is ideal for ensuring that children understand why repeat readings are taken. Model how to measure the force it takes to start a shoe moving and do this 3 times, each time recording the measurement. Most will notice that each measurement is different, which one will they trust? This is why repeat readings are taken, so and average can be calculated and the children can get closer to the real result. Children should use repeat readings for this activity and be able to explain why they are using them. 

Children should carry out their own tests on their shoes and when the activity is completed children should use their data (averages) to create a bar graph (remembering a category/ object and number requires a bar graph). If children are unsure how to draw the graph and what scale to use, tell them to sketch it on a WB first. 
If they find the scale hard, remind them to begin at 0 and then find the biggest number in their results eg: 100N and use it to decide how much they should go up in. They place the 0 and their highest number on the graph at each end of the axis, then add the middle value at halfway. 

Children should use their graph to answer to original question, writing their conclusion using numbers to substantiate or prove their conclusion and use their knowledge of friction to explain their result. 

Assessment: 

WT: Children can describe how objects move on different surfaces but not use the word friction.   

EX: Children can say that friction is a fore between two objects.  
GD: Children can explain friction in relation to different surfaces. 

	Lesson 8: Water resistance 
FOCUS: To understand water resistance
Success Criteria: 

Main Event: 

Show the children the clip the force of water; discuss the concept of water resistance and what the children are testing. Tell them that they are going to be doing something similar so they need to watch and learn. 
This can be a messy activity so do it outside or tell children to work with a set of rules about safety and spillages. In groups, give children a tall cylinder full of water and some plasticine. 

· Children make a set of different shapes using plasticine, making sure that the mass is the same. 

· They then time how long it takes for each shape to reach the bottom. Children 

· Children record the times and repeat the readings to ensure they can trust their results. 

Remind children of the video they watched and ask them to work out what question they think the children were trying to answer. They might suggest: 

· What shape is the most streamlined? 

· Which shape moves through the water the fastest? 

· How does the shape affect how fast it moves through the water? 

Give children time to plan what they are going to do and encourage them to focus on four aspects of maths: 
· Which measurements are they going to make? Weight of plasticine, measure time to fall 

· How will they calculate averages when taking repeat readings? 

· How will they use their knowledge of solid shapes eg: spheres, triangular prisms, cones? 

· Which graph should they draw? 

Once they have completed their fair test and presented their data as a bar graph, ask children to use the data to draw conclusions about how different shapes travel in water. You could show the video again so that children are prompted to use subject knowledge about friction, water resistance and how some shapes are more streamlined so they ‘cut’ through the water and so travel faster. 

Show children PowerPoint slide 14-15 and challenge them to apply what they have learned from this activity to make sense of the shapes of boats and animals in water. 

Finally, ask the children to look at their results again and think about predicting eg: what would happen if the shapes were dropped in a different liquid such as cooking oil (mor thick, more viscous), then set up and carry out a new test. 
Assessment: 

WT: Children describe how different objects move through water differently, but do not link it to water resistance.  
EX: Children know that water resistance is a force that can slow objects down. 
GD: Children can apply their knowledge of water resistance in different contexts eg: submarines, boat shapes, birds diving. 


	Lesson 9: Lever Pulleys and Gears
FOCUS: To understand how different mechanisms work
Success Criteria: 

Starter: 

Set a time. Children work in groups and have 60 seconds to list as many machines as they can. Return to this list at the end of the activity and ask children if their idea of what a machine has changed and why. 

Main Event: 

Begin by asking children whether they think zoos are a good thing and ask them to vote for or against zoos. Count the votes and keep  record so that towards the end of this activity children can return to the outcome and vote again to see if anyone has changed their ideas as a result of finding out about zoos. You could use PowerPoint slide 23 as a starting point. 

Set this activity in the context of children asking other people what they think and collecting arguments for and against zoos. Children could interview other children and adults around school and of course at home. 

Children should also research the arguments for and against zoos as well as access zoo websites to find out what they do for endangered species. 

A simple way to collect the for and against arguments is to create a working wall titled FOR/AGAINST where children can place sticky notes where they can place data for the number of people for or against zoos. 

Split the class into three groups for/against/undecided. The for and against groups report their arguments and evidence to support their ideas and the undecided group is able to ask questions. At the end, the undecided group has to decide which group provided the most persuasive evidence. 

At the end of the work return children to the original survey that asked children whether they were for or against zoos. Rather than simple ask them to vote again, ask them to think about what they have learned and ask them to write down which arguments would persuade them to vote the opposite to the way they first voted. 

Assessment: 

WT: Children decide whether they like zoos or not but are unable to give scientific reasons. 
EX: Children use their research to make decisions about zoos. 
GD: Children recognise both sides to the argument and use evidence to support or refute their decision. 


	Lesson 10: Meet the Scientists
FOCUS: To explain different scientists roles link to animals.  

Success Criteria: 

Main Event: 

Show the video about Jane Goodall, which describes her work and legacy. Ask the children to think about and discuss in their groups what kind of person she was eg: brave, foolish, determined, patient? How did she work to save the chimpanzees? 
Ask children to think about how we know so much about different animals? What do people do to find out about animals? Collect their ideas and list them. 

Give children the following words and ask them to find out what they mean using their dictionaries and what they have in common: 

Naturalist 

Conservationist 

Environmentalist 

Ecologist

Do children know the names of anyone other than Jane Goodall who is passionate about plants and animals, who is a naturalist, a conservationist or present television programmes? 

Create a class mind map accepting in the first instance all ideas. 

Give each group the name of one of the following people: 

Jane Goodall 

Sir David Attenborough 

Jacques Cousteau 

Peter Scott 

Rachel Carson 

Gerald Durrell

Explain that they are going to produce a biographical report or a presentation about that person’s life and work. Children might want to use activity 3.4 to help. Before they begin use PowerPoint 24 and 25 to remind children about biographies and how to create one. It would also be useful to discuss the following with children, which is aimed to support them in accessing and taking notes. 

Assessing the information- do I think its reliable? 

Cross check- do two sources say the same thing? 

Skin and scan- to pick out information

Take notes- don’t copy, take key words and ideas. 

As children gather information, remind them that they may need to explain evidence of how their scientist researched animals, and how they used their work to say that humans are affecting how animals live. They should use this information to help support their argument for the ideas the scientist has about animals and why some are becoming extinct. 
When they have collected their information, children can create a flip chart fact file about their person of research. 

When children have hear all the presentations, the class could then vote on which scientist they think has made the most impact giving reasons why. 

Assessment: 

WT: Children are given information to support research 

EX: Children are able to explain their ideas of their scientists and what they did to find out about animals. 
GD: Children are able to create a biography that focuses on how the person researched, their ideas and impact on how people think and what they do today.  
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In this topic children learn about forces and machines. They start with the force of gravity then study friction forces, including air and water resistance, before investigating how simple machines work. 
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 Explain that unsupported objects fall towards Earth because of the force of gravity acting between the Earth and the falling object. 


Identify the effect of air resistance, water resistance and friction, that act between moving surfaces.


Recognise that some mechanisms including levers, pulleys and gears allow a smaller force to have a greater effect. 















