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This document is a scheme of work created by Cambridge Assessment International Education for Cambridge Primary Science Stage 3.

It contains:
suggested units showing how the learning objectives in the curriculum framework can be grouped and ordered
at least one suggested teaching activity for each learning objective
a list of subject-specific language that will be useful for your learners
some possible models and representations that are relevant to the learning objectives
some possible misconceptions learners may have, or develop
sample lesson plans.

You do not need to use the ideas in this scheme of work to teach Cambridge Primary Science Stage 3. This scheme of work is designed to indicate the types of activities you might use, and the intended depth and breadth of each learning objective. These activities are not designed to fill all of the teaching time for this stage. You should use other activities with a similar level of difficulty, including those from endorsed resources.

The accompanying teacher guide for Cambridge Primary Science will support you to plan and deliver lessons using effective teaching and learning approaches. You can use this scheme of work as a starting point for your planning, adapting it to suit the requirements of your school and needs of your learners.

Long-term plan
This long-term plan shows the units in this scheme of work and a suggestion of how long to spend teaching each one. The suggested teaching time is based on 60 total hours of teaching for Science Stage 3 at 2 hours a week. The actual number of teaching hours may vary according to your context.

	Unit and suggested order
	Suggested teaching time

	Unit 3.1 Living things including plants
	17% (10 hours)

	Unit 3.2 Forces and magnetism
	17% (10 hours)

	Unit 3.3 States of matter
	18% (11.5 hours)

	Unit 3.4 Animals including humans
	17% (10 hours)

	Unit 3.5 Light and shadows
	14% (8.5 hours)

	Unit 3.6 On Earth and beyond
	17% (10 hours)

	Total
	60 hours


Sample lesson plans
You will find two sample lesson plans at the end of this scheme of work. They are designed to illustrate how the suggested activities in this document can be turned into lessons. They are written in more detail than you would use for your own lesson plans. The Cambridge Primary Science Teacher Guide has information on creating lesson plans.

Other support for teaching Cambridge Primary Science Stage 3
Cambridge Primary centres receive access to a range of resources when they register. The Cambridge Primary support site at https://primary.cambridgeinternational.org is a password-protected website that is the source of the majority of Cambridge-produced resources for the programme. Ask the Cambridge Coordinator or Exams Officer in your school if you do not already have a log-in for this support site.

Included on this support site are:
the Cambridge Primary Science Curriculum Framework, which contains the learning objectives that provide a structure for your teaching and learning 
grids showing the progression of learning objectives across stages
the Cambridge Primary Science Teacher Guide, which will help you to implement Cambridge Primary Science in your school
templates for planning
worksheets for short teacher training activities that link to the teacher guide
assessments provided by Cambridge
a list of endorsed resources, which have been through a detailed quality assurance process to make sure they are suitable for schools teaching Cambridge Primary Science worldwide
links to online communities of Cambridge Primary teachers.

Resources for the activities in this scheme of work
We have assumed that you will have access to these resources:
paper, graph paper, pens, pencils, rulers and calculators for learners to use
clean water
the internet.

Other suggested resources for individual units and/or activities are described in the rest of this document. You can swap these for other resources that are available in your school.

Activities that require a resource that may be more difficult to find are marked ‘Requires additional resources’, with a suggested alternative activity immediately below. 

The Cambridge Primary Science Equipment List provides a list of recommended scientific equipment that your school should have access to in order to teach all stages of Cambridge Primary Science. It is available on the support site.

Websites
There are many excellent online resources suitable for teaching Cambridge Primary Science. Since these are updated frequently, and many are only available in some countries, we recommend that you and your colleagues identify and share resources that you have found to be effective for your learners.


Approaches to teaching Cambridge Primary Science Stage 3
There are three components to the Cambridge Primary Science Curriculum:
four content strands (Biology, Chemistry, Physics, and Earth and Space)
one skills strand (Thinking and Working Scientifically)
one context strand (Science in Context).

When planning lessons, the three components should work together to enable you to provide deep, and rich, learning experiences for your learners.

We recommend you start your planning with a learning objective from one of the four content strands. This determine the focus of the lesson. Once there is a content learning objective lesson focus you can consider what Thinking and Working Scientifically learning objectives can be integrated into your teaching so learners are developing their scientific skills alongside their knowledge and understanding of science. 

This approach is exemplified in this scheme of work by providing activities that cover the content learning objectives while also developing selected Thinking and Working Scientifically learning objectives. Some Thinking and Working Scientifically learning objectives are covered multiple times over the scheme of work which reflects the need for learners to have several opportunities to develop skills.  

The selection, and frequency, of Thinking and Working Scientifically learning objectives in this scheme of work may match the needs of your learners. However, the selection of Thinking and Working Scientifically learning objectives needs suit the requirements of your school and needs of your learners. Any changes to what Thinking and Working Scientifically learning objectives are selected to be developed when teaching the content learning objectives will require activities to be reviewed and edited. 

Once you are confident with the combination of content and Thinking and Working Scientifically learning objectives, you then have the option to integrate context into your lessons to show how the learning objectives and/or skills relate to the world the learners know and experience. The Science in Context learning objectives provide guidance on doing this. As including context is dependent on your learners and your context, the scheme of work does not give contextual links to an activity. Possible ways to contextualise units are provided in the unit introductions, aligned to the relevant Science in Context objectives. 

Further support about integrating Thinking and Working Scientifically and Science in Context into lessons can be found in the Cambridge Primary Science Teacher Guide.

Models and representations
Scientists use models and representations to represent objects, systems and processes. They help scientists explain and think about scientific ideas that are not visible or are abstract. Scientists can then use their models and representations to make predictions or to explain observations. Cambridge Primary Science includes learning objectives about models and representations because they are central to learners’ understanding of science. They also prepare learners for the science they will encounter later in their education.

To support the integration of models and representations into your teaching, for each learning objective we have suggested possible models you may wish to use.



Misconceptions
Scientific misconceptions are commonly held beliefs, or preconceived ideas, which are not supported by available scientific evidence.  Scientific misconceptions usually arise from a learner’s current understanding of the world. These ideas will informed by their own experiences rather than evidence. To support you in addressing misconceptions, for each learning objective in each unit we have suggested, where relevant, possible misconceptions to be aware of. 

Due to the range of misconceptions that learners can hold not all misconceptions have been provided and you may encounter learners with misconceptions not presented in this scheme of work. 

Misconceptions may be brought to the lesson by the learners, reinforced in the lesson, or created during a lesson. It is important that you are aware of misconceptions that learners may exhibit so that you can address them appropriately.

It is important to note that not all misconceptions are inappropriate based on the conceptual understanding learners are expected to have at different stages of their education. Therefore, some misconceptions may be validly held by learners at certain stages of their learning. A misconception of this type is known as an age-appropriate concept. Trying to move learners away from age-appropriate concepts too soon may give rise to other, more significant, misconceptions or barriers to their understanding of science. Over time age-appropriate concepts can become misconceptions when they start to interfere with the expected level of understanding learners need to have. 

The misconceptions flagged in this scheme of work are considered to be either inappropriate concepts for a learner at this stage of understanding science or important age-appropriate concepts to be aware of so they are not challenged too early. 

Health and safety
An essential part of this curriculum is that learners develop skills in scientific enquiry. This includes collecting primary data by experiment. Scientific experiments are engaging and provide opportunities for first-hand exploration of phenomena. However, they must, at all times, be conducted with the utmost respect for safety, specifically:
· It is the responsibility of the teacher in charge to adhere and conform to any national, regional and school regulation in place with respect to safety of scientific experimentation.
· It is the responsibility of the teacher in charge to make a risk assessment of the hazards involved with any particular class or individual when undertaking a scientific experiment that conforms to these regulations.

Cambridge International takes no responsibility for the management of safety for individual published experiments or for the management of safety for the undertaking of practical experiments in any given location. Cambridge International only endorses support material in relation to curriculum content and is not responsible for the safety of activities contained within it. The responsibility for the safety of all activities and experiments remains with the school.

The welfare of living things
Throughout biology, learners study a variety of living things, including animals. As part of the University of Cambridge, Cambridge International shares the approach that good animal welfare and good science work together.

Learners should have opportunities to observe animals in their natural environment. This should be done responsibly and not in a way that could cause distress or harm to the animals or damage to the environment. 

If living animals are brought into schools then the teacher must ensure that any national, regional and school regulations are followed regarding animal welfare. In all circumstances, the teacher responsible must ensure all animals have:
· a suitable environment, including being housed with, or apart from, other animals (as required for the species)
· a suitable diet
· the opportunity to exhibit normal behaviour patterns
· protection from pain, injury, suffering and disease.

There is no requirement for learners to participate in, or observe, animal dissections for Cambridge Primary. Although dissection can provide a valuable learning opportunity, some learners decide not to continue studying biology because they dislike animal dissection. Several alternatives are available to dissection (such as models and diagrams) which you should consider during your planning. 

If you decide to include animal dissection then animal material should be obtained from premises licensed to sell them for human or pet consumption, or from a reputable biological supplier. This approach helps to ensure animal welfare standards and also decreases the risk from pathogens being present in the material. Neither you nor your learners should kill animals for dissection.

When used, fresh material should be kept at 5 °C or below until just before use. Frozen material should be defrosted slowly (at 5 °C) without direct heat. All fresh or defrosted material should be used within 2 days. Preserved animal materials should only be handled when wearing gloves and in a well-ventilated room.
The responsibility for ensuring the welfare of all animals studied in science remains with the school.
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	Unit 3.1 Living things including plants

	Outline of unit:

	This unit starts by focussing on the criteria for life and how can you tell if something is alive, once lived or never lived. Learners will identify that fossils are impressions, or remains, of things that were once alive and learn about the common life processes of animals and plants (including nutrition, movement, growth and reproduction). The unit then covers the conditions that plants need to be healthy and the functions of their roots, stem, leaves and flowers which gives learners the opportunity to run an investigation over several weeks. 

To ensure that learners have a secure understanding of how to decide if something is alive allow plenty of time to discuss lots of different examples. When learning about plants it is important that learners interact with plants themselves, including growing them from seed. They should be given opportunities to explore the different parts of several examples of flowering plants. 


	Recommended prior knowledge or previous learning required for the unit:

	Learners will benefit from previous experience of: 
knowing the major parts of familiar flowering plants (limited to roots, leaves, stems and flowers).
identifying living things and things that have never been alive.
knowing what plants need to survive, including light and water.

	Suggested examples for teaching Science in Context:

	3SIC.01 Talk about how some of the scientific knowledge and thinking now was different in the past.
Learners could consider how our knowledge and understanding of fossils has developed over time. They could learn about the earliest fossil finds and how they were interpreted originally compared to our modern understanding of fossils (e.g. when the first Iguanodon fossils were discovered in 1825 the thumb was thought to be a horn. They could learn about the work and ideas of early fossil hunters (e.g. Mary Anning from England). 

3SIC.02 Talk about how science explains how objects they use, or know about, work.
Learners could learn how plants are used to make everyday objects (e.g. paper, clothes). Modern medicines are also derived from plants (e.g. aspirin).

3SIC.03 Know that everyone uses science and identify people who use science professionally.
Learners could learn about palaeontologists and how their study of fossils has shaped our understanding of the age of dinosaurs. They could learn about recent discoveries made by palaeontologists and the latest theories about dinosaurs. 



	
Learning objective
	Key vocabulary
	Possible models and representations
	Possible misconceptions

	3Bp.01 Describe differences between things that are living, that were once alive and that have never lived.
	Living, dead, once alive, never lived, not alive, never been alive
	Learners can draw diagrams to show the differences between things that are living, that were once alive and that have never lived.
	Learners may think that fire is alive because, in many ways, it appears to behave like a living thing (e.g. it moves, consumes what it is burning, grows, ‘breathes’ in oxygen and ‘excretes’ ash). At this stage, it is sufficient to inform learners that fire isn’t alive because it doesn’t actually ‘breathe’, ‘eat’ what it is burning etc.


	3Bp.02 Know that life processes common to plants and animals include nutrition, growth, movement and reproduction.
	Life processes, plants, animals, survive, nutrition, growth, movement, reproduction
	Learners can draw diagrams showing some of the life processes common to plants and animals. 

Learners can identify what a real child needs compared to a doll (or a real plant compared to a fake plant). They could record their ideas using diagrams. 

	Learners may not think that plants are living things because they do not eat food or move in the same way that animals do.

Address this misconception by explaining the ways in which plants ‘tick’ these criteria needed to be classed as alive. For example, learners could observe a plant dying when it does not have nutrients or a plant moving towards a light source. Alternatively, learners could watch this slow movement towards light in a watch a time-lapse video.

	3ESp.02 Know that fossils are impressions, or remains, of things that were once alive.
	Fossils, impressions, remains, once lived, 
  
	Learners can draw a series of diagrams linking fossils to the animal, or plant, they are associated with.  


	Learners may think that only dinosaurs made fossils. This misconception can be addressed by showing learners examples of fossils of plants and other animals.   

	3Bp.03 Know that plants need appropriate conditions, including temperature, light and water, to be healthy.
	Plant, conditions, temperature, light, water, health
	Learners could use drama to represent the conditions that plants need to stay healthy. Some learners could be plants that are not getting enough heat, light and water; they become unhealthy and die. Other learners could be plants that get enough heat, light and water. They could ‘grow’ and show that they are healthy. 
	Learners may think that a seed will not germinate without light. While light is essential for healthy plant growth, most seeds will readily begin their growth in the dark. 

This misconception will be addressed in Stage 5. 


	3Bs.01 Describe the function of the major parts of flowering plants (limited to roots, leaves, stems and flowers).
	Function, flowering plant, roots, leaves, stems, flowers
	Learners could draw a diagram (or make a physical model) of a flowering plant, labelling its major parts and their functions. 


	Learners may think that all plants have flowers (with colourful petals) and, therefore, that non-flowering plants (e.g. mosses, ferns) are not plants. 

This misconception will be addressed in Stage 5. 
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Learning objective
	Thinking and Working Scientifically opportunities
	Suggested teaching activities and resources

	3Bp.01 Describe differences between things that are living, that were once alive and that have never lived.

3Bp.02 Know that life processes common to plants and animals include nutrition, growth, movement and reproduction.
	3TWSc.01 Use observations and tests to sort, group and classify objects.
	Living, once alive or never lived? 

Select a learner and ask:
Are they alive or not alive? How do you know? 

Record learners’ ideas and create a ‘criteria for life’ class list. Expect learners to say they are alive because they eat food (requires nutrition), move, breathe. If necessary, elicit that living things also defecate, grow, react to an external stimulus (e.g. recoil from something hot) and can reproduce.

Show learners a plant. 
Is the plant alive or not alive? How do you know?  

Learners may think that plants are not alive because they may not realise that plants ‘breathe’, ‘eat’ by taking in minerals through their roots etc. Discuss learners’ ideas and address any misconceptions.

Show learners some dried leaves and wood.
Are the dried leaves and wood alive or not alive? How do you know? 
Discuss learners’ ideas. Establish that they are not alive (i.e. they do not react to an external stimulus, they do not grow)
Were the dried leaves and wood once alive? How do you know? 

Discuss learners’ ideas. Establish that they were once alive (i.e. they used to react to external stimuli and grew)

Show learners things which have never lived (e.g. stones, glass). 
Are the stones alive or not alive? 
Have the stones ever been alive?

Discuss learners’ ideas. Establish that the stones/glass have never lived. 

Learners draw an animal, plant, something that was ‘once alive’ (e.g. a fallen leaf) and something that never lived (e.g. a stone). They label their drawings as either ‘alive’, ‘once alive’, ‘never lived’. Learners then add appropriate labels to their drawings: 
· moves, grows, reproduces, requires nutrition
· once moved, once grew, once reproduced, once required nutrition
· never moved, never grew, never reproduced, never required nutrition

Resources: A selection of objects that are living, once lived or have never lived.   

	3ESp.02 Know that fossils are impressions, or remains, of things that were once alive.
	3TWSc.01 Use observations and tests to sort, group and classify objects.

	Matching fossils to animals and plants

Explain that fossils are impressions, or remains, of things that were once alive. Show learners pictures of different fossils including those of plants and animals (including, but not exclusively, dinosaurs). Ensure that learners understand that plants and other animals also formed fossils, not only dinosaurs.

Present learners with images of different fossils and what we think the animals/plants associated with the fossils looked like. Through looking at the fossil and animal/plant images learners match the fossils to the correct animal/plant.
Which image matches which fossil?
How do you know which animal/plant this is the fossil of? 
Learners can then sort and group their fossils by their features.  
It is possible this can be done with real fossils either in the classroom or by visiting a local museum with a fossil collection. 
   
Resources: Images of fossils, images of associated animals and plants

	3Bp.03 Know that plants need appropriate conditions, including temperature, light and water, to be healthy.
	3TWSc.06 Collect and record observations and/or measurements in tables and diagrams.

3TWSa.01 Identify whether results support, or do not support, a prediction.

3TWSa.03 Make a conclusion from results and relate it to the scientific question being investigated.
	What do plants need to be healthy? (requires additional resources)
 
Explain that plants need certain conditions to grow and be healthy. Explain that, in this context, the word ‘conditions’ refers to things like the amount of light that a plant is exposed to. Ask learners to discuss what conditions they think plants need to grow and be healthy. Listen to their suggestions and discuss that the temperature and quantity of water are other important conditions. 

Explain that they are going to carry out a type of scientific enquiry called a ‘fair test’ which is one of the five types of enquiry. In a fair test one thing is changed to see what effect it has; everything else is kept the same. 

Put learners into groups; give each group two pots and two seedlings or plug plants (ideally a plant that will grow, or react to changes in conditions, quickly e.g. cress, broad beans, lettuce, peas and tomato). Explain that they are going to plant one seedling/plug plant in each pot. One of the pots will then be exposed to different conditions to the other (e.g. one will receive no light while the other will). Ask learners to discuss and decide:
What condition could you change for one of your pots?

If some groups are struggling to decide, support by suggesting that they change the amount of light, water or heat that one of the pots receives. Once groups have decided what condition they are going to change ask them:
What are you going to keep the same for both pots? 

Learners discuss and decide what they are going to keep the same. If some groups are unsure, support by suggesting that they use the same type and amount of soil in each pot and ensure each pot receives the same amount of light, water or heat (this will depend on what condition they have decided to change).  

Ask learners:
Which plant do you predict will grow the most? Why?
Learners make their predictions based on their own knowledge/experience of plants and justify them. 

Learners could vary the amount of light the pots receive by putting one in a sunny place while the other is put in a dark place (e.g. a cupboard). To ensure both pots receive the same amount of water, learners will need to accurately measure using measuring jugs or syringes. 

Learners could vary the amount of temperature that each pot receives by putting one pot in a cold place (e.g. a fridge) while the other is left at room temperature. Learners could add an additional pot that is put in a hot place (e.g. a very sunny windowsill). All pots receive the same amount of water and light (this could be controlled using torches or electric lights). 

After several weeks of measuring and recording the growth rate of each plant using rulers (or measuring tapes), ask learners to look at their results. They could present them in a line graph. 
Can you identify any patterns in your results?
Based on your results, can you identify the conditions that plants need to grow and stay healthy? 
Learners make conclusions, based on their results, and see if they support the predictions that they made. 

In addition to the above investigations, give each group 4 potted seedlings or plug plants. Learners put one plant in a dark place (e.g. a cupboard), one in a cold place (e.g. a fridge), one is kept under normal conditions and the final plant is deprived of water. They ensure three plants receive the same amount of water by measuring accurately with measuring jugs (or syringes). Learners keep plant diaries recording their observations, and any measurements, of how each plant changes over several weeks. At the end of the observation period, they compare each plant to the one that was kept in normal conditions, identifying differences and similarities. 
Which plant is the most healthy? How do you know?
Which plant is the least healthy? How do you know?   
    
Resources: Seedlings or plug plants, pots, soil, measuring jugs, rulers  

	3Bs.01 Describe the function of the major parts of flowering plants (limited to roots, leaves, stems and flowers).
	3TWSp.02 Know that there are five main types of scientific enquiry (research, fair testing, observing over time, identifying and classifying, and pattern seeking).

3TWSc.05 Use secondary information sources to research an answer to a question.

3TWSp.04 Identify risks and explain how to stay safe during practical work.

	Investigating the function of the major parts of flowering parts

Gather flowering plants that learners can examine; check learners don’t have allergies to plants/pollen and that none of the plants are poisonous. Flowering plants (including their root system) could be collected from the school grounds (or bought as whole plants and removed them from their pots). If you cannot obtain plants, imagines of familiar flowering plants can suffice. 

Show the learners the plants and, before learners explore them, they identify potential risks (e.g. the plants may have thorns or prickly leaves) and how they can stay safe (e.g. by wearing gloves). Learners explore the plants and become familiar with their roots, leaves, stem and flower.
Can you identify the plants roots, leaves, stems and flowers? 
Allow learners time to identify the different parts of the plant. Explain that ‘function’ means the purpose of something. 
What is the function of a plant’s roots, leaves, stem and flowers?

Listen to learners’ suggestions. Explain that they are going to carry out a type of scientific enquiry called ‘research’ which is one of the five types of enquiry. Discuss with learners what the other four types are. Explain that, in a research enquiry, secondary sources of information (e.g. the internet, information books and knowledgeable experts) are used to find out the answer to a question. Learners research the function of the roots, leaves, stems and flowers of a flowering plant. Based on their research, learners draw a diagram of a plant (or make a model); they label its major parts and describe their functions.   

A key function of the roots and stem is to transport water and nutrients to the plant’s leaves. To enhance learners understanding of this, put celery stems (with the leaves still attached) in containers of water mixed with food colouring. Over 1 to 2 days the coloured water will be visible as it is drawn up the celery stem and out into the leaves. 

A key function of the roots is to anchor the plant in the ground. To enhance learners understanding of this, place a plant, which is planted in soil, in front of an electric fan. Learners will observe that the plant is not blown away; it remains held in place by its roots. 

A key function of the leaves is to use sunlight to provide the plant with food; there is no need to introduce photosynthesis at this stage. To enhance learners understanding of this, remove (or cover) the leaves of a flowering plant. Over several weeks, learners observe the effect that this has on the health of the plant. 

Resources: Flowering plants, secondary information sources, celery stems, food colouring, plastic containers, an electric fan 


[bookmark: _Toc35857758]Unit 3.2 Forces and magnetism
	Unit 3.2 Forces and magnetism

	Outline of unit:

	This unit starts with a focus on forces, specifically friction. Learners consider what friction is and how it can be measured using forcemeters with different scales. They then investigate what effect different types of surface have on the amount of friction that is generated. Learners need to have a secure understanding of what friction is and how to accurately measure it with a forcemeter, before they investigate what types of surface reduce or increase it. The unit then focusses on the properties of magnets. Learners explore different types of magnets and then investigate which materials are magnetic and which aren’t. Before investigating which materials are magnetic, learners need to have a secure understanding of the meaning of ‘attract’ and ‘repel’ in the context of magnets. 

In this unit it is important that learners are given lots of opportunities to explore magnets and the effects of friction. 

	Recommended prior knowledge or previous learning required for the unit:

	Learners will benefit from previous experience of: 
exploring, talking about and describing what happens when magnets approach and touch different materials
experiencing simple forces, like pushes and pulls. 

	Suggested examples for teaching Science in Context:

	3SIC.01 Talk about how some of the scientific knowledge and thinking now was different in the past.
Lodestones are naturally-occurring magnets which can attract iron. Humans first discovered the properties of magnetism and magnets through lodestones in around 600 BC. Learners could learn about how early European and Chinese civilisations used lodestones in navigation as the first compasses. They could also learn about the pioneering work of William Gilbert into magnetism in the 17th century.  

3SIC.02 Talk about how science explains how objects they use, or know about, work.
Learners could learn about different types of friction and how they affect the design of everyday objects. For example, how vehicles (e.g. aeroplanes, cars, rockets) are designed to reduce air resistance so they can travel faster and with greater fuel efficiency; how lubricants reduce friction inside engines and how brakes use friction to slow down/stop cars and bikes. 

3SIC.03 Know that everyone uses science and identify people who use science professionally.
Learners could research, and discuss, how magnets are used in mining, agriculture and medicine. Miners use magnetic sorting machines to separate useful metallic ores from crushed rock. Some farmers use magnets to look after their animals: cows sometimes eat small pieces of metal while they are out in the field; farmers include a small magnet within the animal feed; the cow swallows the magnet with its food and it traps the metal fragments as it moves through the animal’s digestive system. 




	
Learning objective
	Key vocabulary
	Possible models and representations
	Possible misconceptions

	3Pf.03 Know that friction is a force created between surfaces when they move against each other and it makes this movement harder.
	Force, surface, friction, move against, rub
	Learners could be given a picture (e.g. a car driving down a road, an ice skater on an ice rink, a child sliding down a slide and a rock climber scaling a cliff). They add labels to show where the friction takes occurs Learners could then draw, and label, their own scenarios. 
	Some learners may think that friction is always helpful. Provide learners with examples where friction is unhelpful (e.g. friction makes it harder to move heavy loads). 

Other learners may think that friction is always unhelpful. Provide learners with examples where friction is helpful (e.g. friction being used to slow down, or stop, bicycles when their brakes are used). 

	3Pf.01 Know that forces can be measured with a forcemeter. 
	Forces, forcemeter, measure, scale, Newtons
	Learners could draw a forcemeter and label its parts (e.g. spring, scale, handle). Learners could draw, and label, a ‘cartoon strip’ showing a forcemeter being used to measure the amount of force required to drag an object over a surface.

To model what is happening inside the forcemeter when a pulling force is applied a spring could be used. Learners could make their own pull forcemeter using an elastic band. Instructions for this can be found online. 
	Learners may think that forcemeters are actually weighing scales because they look like scales they have seen. Allow learners to use forcemeters to measure different types of force within scientific enquiries.  

	3Pf.04 Describe how smooth and rough surfaces can generate different amounts of friction.
	Force, forcemeter, friction, smooth, rough, surface
	Learners could draw a cross-section of a container being pulled over different surfaces. Arrows of different sizes could be used to represent the different magnitude of forces required and the friction generated. 
	Learners may think that very smooth surfaces have no friction at all; they have less, or little, friction. This misconception can be addressed by asking learners to push objects over very smooth surfaces and observing that they slow down. Alternatively, learners can rub their hand over a very smooth surface; they note the ‘pull’ on their hand from the friction of their hand against the surface.

	3Pe.01 Describe magnets as having a north pole and a south pole.
	Magnet, north pole, south pole
	Learners could draw different types of magnets and label their north and south poles. 
	If learners are only familiar with one type of magnet (e.g. horseshoe magnet, bar magnet) they may not realise that all magnets have the same properties (e.g. a North and South pole). Give learners lots of opportunities to explore, and interact, with different types of magnets (e.g. ring magnets).

	3Pe.02 Describe how magnets interact when near each other, using the terms repel and attract.
	Magnet, attract, repel, push, pull 
	Learners could draw magnets being attracted to each other (i.e. with opposite poles touching) or repelled (i.e. with the same poles pushing away from each other); the forces could be shown by arrows.
	Learners might think that magnetic materials ‘stick’ to a magnet. This misconception can be addressed by putting some magnetic materials (like paperclips) inside a transparent, plastic bottle. Learners place a magnet against the bottle, attracting the magnetic material. Learners will see that the magnetic materials are attracted to the magnet, but they are not ‘sticking’ to it because the plastic bottle is in the way.

	3Pe.03 Investigate how some materials are magnetic but many are not.
	Magnet, material, magnetic, non-magnetic, metal, non-metal
	Learners could draw magnetic and non-magnetic materials and show how they are affected (attracted, repelled or no affect) by a magnet through using arrows or symbols. 
	Learners may think that all metals are magnetic because, when they explore the world around them with magnets, so many objects are made from the type of steel that is metallic.
Allow learners to test lots of different types of metals to see if they are magnetic; include non-magnetic metals (e.g. fizzy drinks cans made from aluminium, gold or silver jewellery from school staff).
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Learning objective
	Thinking and Working Scientifically opportunities
	Suggested teaching activities and resources

	3Pf.03 Know that friction is a force created between surfaces when they move against each other and it makes this movement harder.
	3TWSm.03 Draw a diagram to represent a real world situation and/or scientific idea
	Exploring friction

Explain to learners that forces can cause an object to start moving, stop moving, slow down or change direction. They may involve pushes or pulls. Forces are invisible but you can see (or experience) their effects. 

Show learners a picture of a bike brake.
How do bike brakes work? 

Discuss learners’ ideas. Explain that the surface of the brake moves against the surface of the tyre and stops it from moving. This creates a force called friction. Friction is a force that is created when surfaces move against each other in opposite directions. Friction slows down moving objects or stops them entirely. All brakes use friction to slow things down and stop them.

Give learners pictures of different scenarios where friction is present (e.g. a car driving down a road, an ice skater on an ice rink, a child sliding down a slide and a rock climber scaling a cliff). They label where the force of friction is acting. Learners then think of their own scenario to draw and label. 

Discuss with learners when friction can be helpful or unhelpful. Discuss how a lot of friction is very useful when you want to slow something down or make it stop. Show learners a picture of slippery conditions (e.g. a wet step, icy pavement). Discuss how too little friction can sometimes be dangerous because people might slip and hurt themselves. Then discuss how minimal friction is a good thing, for instance when ice-skating or skiing.

Enhance learners’ understanding of friction by interweaving the pages of two magazines (or two exercise books). Select two learners to try and pull the books apart; they won't be able to because of the high level of friction. Alternatively, this demonstration could be turned into an investigation. In groups, learners interweave only a few pages of two exercise books and then try and pull them apart; they should be able to quite easily. They increase the number of pages and try again to pull them apart. They continue to increase the number of pages until they are no longer able to pull the books apart. 
Why can't you pull the books apart? 
What is happening between the pages?
Can you think of other examples of when it is beneficial to have high or low friction?
Learners discuss and share their ideas. Create a class list of examples. 

Resources: Pictures of bike brakes and slippery conditions, magazines.

	3Pf.01 Know that forces can be measured with a forcemeter.
	3TWSc.03 Take measurements in standard units, describing the advantage of standard units over non-standard units.

	Learning about forcemeters (requires additional resources)

Give learners different types of forcemeters; include examples with different scales and, if possible, both push and pull forcemeters.
What do you think this piece of scientific equipment is used for? 
What do you notice about this scientific equipment? 
Are they all the same? If not, how are they different?

Allow learners time to explore how the forcemeters can be used to measure forces. Listen to what learners have discovered and their answers to the above questions. Explain that forcemeters can be used to measure forces including friction. Model how to use a forcemeter to pull an object over a surface in order to measure the amount of force that is required before the object begins to move. Give learners the opportunity to do this for themselves; they record a measurement in Newtons.
What is the advantage of using a forcemeter?
What is the advantage of using standard units of measurement (compared to non-standard units) of force)? 

Explain that you could simply drag an object over different surfaces and judge the amount of force required; you could use non-standard units such as verbal descriptions (e.g. hard, easy, medium). Listen to learners’ suggestions. Discuss that standard units are more reliable because they are universally recognised. Everybody, everywhere can use these units and interpret them in the same way 

Resources: Different types of forcemeter

	
	3TWSc.03 Take measurements in standard units, describing the advantage of standard units over non-standard units.
	Learning about forcemeters

Show learners a picture of a forcemeter. Discuss its different parts and the two scales (i.e. Newtons, Kg/g). Show learners pictures of a forcemeter being used and discuss what is happening. Give learners printed scales showing fictitious ‘friction readings’ for them to read.
What is the advantage of using a forcemeter?
What is the advantage of using standard units of measurement (compared to non-standard units) of force)? 

Explain that you could simply drag an object over different surfaces and judge the amount of force required; you could use non-standard units such as verbal descriptions (e.g. hard, easy, medium). Listen to learners’ suggestions. Discuss that standard units are more reliable because they are universally recognised. Everybody, everywhere can use these units and interpret them in the same way 

Resources: Pictures of forcemeters, printed ‘friction readings’


	3Pf.04 Describe how smooth and rough surfaces can generate different amounts of friction.
	3TWSc.03 Take measurements in standard units, describing the advantage of standard units over non-standard units.

3TWSc.02 Choose equipment from a provided selection and use it appropriately.

3TWSa.04 Present and interpret results using tables and bar charts.
	Investigating friction (requires additional resources) 

Explain to learners that they are going to carry out a type of scientific enquiry called a ‘fair test’. In a fair test one thing is changed to see what effect this has; everything else is kept the same. Explain that they are going to carry out a scientific enquiry into friction.  

Fill small plastic containers with stones (or sand) to make them heavy. Attach string to the containers so they can be pulled by a forcemeter. Provide learners with a range of scientific equipment including forcemeters, the plastic containers and a range of smooth and rough surfaces (e.g. carpet, fabric, sandpaper, plastic sheeting). Put learners into groups and ask them to design a fair test to find out: 
Which surface requires the most force to drag the plastic container over? 
They can choose any of the equipment from the selection provided. Allow learners time to discuss their ideas and select the equipment that they’re going to use.  
 
For groups which are struggling to decide what to do, model pulling one of the plastic containers with a forcemeter and measuring the amount of force that is needed. Suggest they drag the plastic containers over each surface with a forcemeter and record, in a table, the amount of force that is required to move the object.
When you carry out your enquiry what will you be changing?
What will you be keeping the same?
What will you be measuring?

Discuss learners’ ideas and establish that they will be changing the surface and measuring the force required to pull the container. They will be keeping the forcemeter and plastic container the same. They may also have the same person pull it each time. 
Which surface do you predict will require the most (or least force) to pull the container over? Why?
Learners discuss and record their predictions. 

Learners carry out the scientific enquiry, recording their results in a table before presenting them in a bar chart. Support learners to interpret their results:
Which surface requires the most (or least) force to pull the container over? 
Discuss learners’ answers. Then discuss the properties of the different surfaces.  
Was the surface that required the most force to pull the container over it rough or smooth? 

Establish that rough surfaces require more force to pull the container over than smooth ones.
If more force is required to pull a container over a surface is there more or less friction? 
Discuss how the smoother a surface is the less friction it generates when something is pulled over it, so less force is required to move it. Learners write conclusions answering the scientific question they have been investigating; they identify if their results support (or do not support) their predictions.

Finish by reminding learners about the benefits of using forcemeters with standard units of measurement because they are more accurate and reliable.

Alternatively, if forcemeters are not available, provide learners with a ramp (e.g. a flat piece of wood), a ball, a range of scientific equipment including tape measures and a selection of smooth and rough surfaces (e.g. carpet, fabric, sandpaper, plastic sheeting). Put learners into groups and ask them to design an enquiry using equipment from the selection provided to find out:
On which surface does the ball roll the shortest (or furthest) distance?  

For groups which are struggling to decide what to do, model the technique: place one of the surfaces (e.g. carpet) on top of the ramp, roll a ball down, measure how far the ball rolls before it stops and record the result in a results table. Suggest that their fair test involves repeating the technique for each of the surfaces.
When you carry out your enquiry what will you be changing? 
What will you be keeping the same? 
What will you be measuring? 

Discuss learners’ ideas and establish that they will be changing the surface on the ramp and measuring the distance that the ball rolls. They will be keeping the ramp and ball the same. 
On which surface do you predict the ball will roll the shortest (or furthest)? Why?
Learners discuss and record their predictions. 

Learners carry out their enquiries and then present their results in a bar chart. Support learners to interpret their results:
Which surface does the ball roll the shortest/furthest distance?
Discuss the learners’ results. Then discuss the properties of the different surfaces.
Did the ball roll further when the surface was rough or smooth? Why? 
Establish that the ball will roll further over a smooth surface than a rough one. Now relate this to friction. 
If the ball rolls further, is there more (or less) friction? 
Which surface generates the most friction?   

Discuss how the smoother a surface is the less friction it generates when a ball rolls over it; this is why the ball rolls further. Learners write conclusions answering the scientific question they have been investigating; they identify if their results support (or do not support) their predictions.    

Resources: Small plastic containers, string, forcemeters, a range of smooth and rough surfaces, balls, tape measures 

	
	3TWSm.03 Draw a diagram to represent a real world situation and/or scientific idea.
	Describing friction 

Show images which relate to high amounts and low amounts of friction e.g. someone skiing and a car going cross-country or on a rough road. 
What affects the amount of friction being created?

Discuss what learners think. Introduce the idea that the nature of the surfaces that are in contact affect the amount of friction created. Ask learners to gently stroke their hands and feel the texture of their skin. Explain how it is slightly rough. Learners rub their hands together. Discuss if it is easy to do, or if it requires some effort. Some effort is required because the two surfaces are rough. 
What happens when you put your hand on a very smooth surface?

Listen to the experiences learners share. Highlight that with a rough surface moving against and a smooth surface there is less friction than rough surface moving against another rough surface. 
Show learners the image of the skier again, or an ice skater. Highlight that in the image the snow/ice and the material the ski/ice-skate are in are both smooth. 
How much friction do you think is created?

Present two diagrams to learners; if we imagine we can zoom into any surface and represent what we see with an image we may draw a toothed block for a rough surface and a smooth surface for a smooth surface.
A smooth surface
A rough surface

 






 
[image: ]Ask learners to use these diagrams to describe why different surface combinations give  different amounts of friction. For example, two rough surfaces moving against each other looks like the diagram to the left.

[image: ]Learners use their diagrams to describe how different surfaces can generate different amounts of friction. 

Resources: Images relating to high amounts, and small amounts, of friction. 


	3Pe.01 Describe magnets as having a north pole and a south pole.

3Pe.02 Describe how magnets interact when near each other, using the terms repel and attract.
	3TWSm.03 Draw a diagram to represent a real world situation and/or scientific idea.
	Exploring magnets (requires additional resources)

Explain to learners that they are going to explore magnets. 
What do you know about magnets? 

Give learners different types of magnet including bar, horseshoe and ring magnets.
What do you notice about these magnets? 
How are they the same? How are they different?

Allow learners time to explore the magnets by using them with different objects around the room. Discuss their observations. Focus on the magnet’s colours and markings. Point out the ‘N’ and ‘S’ markings on some of the magnets. Explain that all magnets have a north pole and a south pole; the poles may be marked with a ‘N and S’ or with different colours (usually red for the north pole and blue for the south pole). Ask learners to identify the north pole and south pole on each of the magnets.
Where are the north pole and south pole on a ring magnet? 

Explain that the north and south poles are on the top and bottom of the ring magnet. 
Learners draw different types of magnet and label the north and south poles.
What happens if you place the north pole of one magnet close to the south pole of another magnet? 
What happens if you place the north pole of one magnet close to the north pole of a different magnet?

Allow learners time to explore the magnets and share their experiences. Introduce the terms ‘attract’ and ‘repel’. Explain that opposite poles ‘attract’ each other (i.e. they move towards each other until they are touching); the same poles ‘repel’ each other (i.e. they push each other away). Learners can draw magnets with opposite poles attracted (i.e. the magnets are touching) and same poles repelling (i.e. the magnets pushing away from each other can be shown with arrows).
This activity could be extended by learners exploring ‘unusual’ magnets (e.g. fridge magnets). 
Where are the north and south poles? 

Resources: A range of magnets

	3Pe.03 Investigate how some materials are magnetic but many are not.
	3TWSp.02 Know that there are five main types of scientific enquiry (research, fair testing, observing over time, identifying and classifying, and pattern seeking).
3TWSc.01 Use observations and tests to sort, group and classify objects.

3TWSa.02 Describe simple patterns in results.




	Investigating which materials are magnetic (requires additional resources)

Recap the meanings of the terms ‘attract’ and ‘repel’. Explain that materials which are ‘attracted’ to magnets are magnetic; materials which are not attracted to a magnet are non-magnetic. Illustrate with a magnet and an example of both a magnetic and a non-magnetic material. 

Provide learners with a range of magnetic (e.g. steel can) and non-magnetic materials (e.g. wood, fabric, plastic, glass); include some examples of metals that are non-magnetic (e.g. copper, aluminium drinks can). Note that some coins are magnetic, and others are non-magnetic, based on their composition. Discuss what the different materials are including the different types of metal. Explain that they are going to carry out an ‘identifying and classifying’ type of scientific enquiry. Remind learners that there are five types of scientific enquiry and discuss what the other four are. Explain that they are going to identify which materials are magnetic and which are non-magnetic and sort them into two groups.
Which materials do you predict will be magnetic?
Which materials do you predict will be non-magnetic?

Learners discuss and record their predictions. Learners use magnets to sort the materials into magnetic and non-magnetic. 
What do you notice about the magnetic materials? Is there a pattern?  
What do you notice about the non-magnetic materials? Is there a pattern?  

Encourage learners to identify any simple patterns from the enquiry (e.g. magnetic materials are always made of metal, not all metals are magnetic). Explain that steel contains iron which is magnetic so anything that is made of steel (e.g. a paperclip) is magnetic. Most metals (including gold, copper and aluminium) are not magnetic. Many non-metals are also not magnetic.

Resources: Magnets, a range of magnetic and non-magnetic materials.
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	Unit 3.3 States of matter

	Outline of unit:

	This unit starts by focusing on solids, liquids and gases. The properties of solids and liquids are identified and compared; learners sort materials into solids or liquids based on their properties. The unit then looks at mixtures and how they can be separated using sieving and filtering. It finishes by investigating what happens to soluble solids when they are added to a liquid; learners discover that the soluble substance still exists even though it can no longer be seen.  

In this unit, learners have lots of opportunities to explore solids, liquids and mixtures in a practical way. Learners should have a secure understanding of the properties of solids and liquids (with an ability to identify whether a material is a solid or a liquid) before moving onto mixtures and their separation. It is important that learners experience making their own mixtures and separating them using a variety of techniques. When separating mixtures is it important that they make careful observations of what is happening so they can describe, and understand, the different processes use the correct vocabulary.

	Recommended prior knowledge or previous learning required for the unit:

	Learners will benefit from previous experience of: 
identifying, naming, describing, sorting and grouping common materials (including wood, plastic, metal, glass, rock, paper and fabric)
understanding the difference between an object and a material
describing materials and their properties
knowing that materials can have more than one property.

	Suggested examples for teaching Science in Context:

	3SIC.02 Talk about how science explains how objects they use, or know about, work.
Learners could consider how sieves and filters are used to separate mixtures in many areas of everyday life including cooking, growing food, purifying water and making drinks (e.g. coffee, tea). They could investigate why different types of sieves and filters are used for different purposes (e.g. how, and why, sieves used in agriculture are different to sieves used in cooking). 

3SIC.03 Know that everyone uses science and identify people who use science professionally.
Filtration and sieving are important parts of the water purification process. Learners could think about how clean drinking water is produced and the people who work in this industry. They could also learn how filtration and sieving is used in other industrial and agricultural processes (e.g. how the sieving of wheat is a key part of the flour-making process).

3SIC.04 Talk about how science helps us understand our effect on the world around us.
Plastic pollution in the Earth’s oceans is creating a mixture with very harmful effects. Learners could look at how sieving and filtration can separate out some of the pollutants from water to identify the pollutants present and understand the impact we are having on the world around us.



	
Learning objective
	Key vocabulary
	Possible models and representations
	Possible misconceptions

	3Cm.01 Know that materials can be solids, liquids or gases.
	Solid, liquid, gas, material, particle
	Learners can draw diagrams that show the properties of solids, liquids and gases.
	Learners may think that some granular or powdery solids (e.g. sand, salt) are liquids because they can be poured and, partially, take on the shape of the container they are poured into. This misconception will be addressed in Stage 4.

	3Cp.01 Describe differences in the properties of solids and liquids.
	Solid, granular solid, liquid, gas, property, shape, fixed volume, container, pour, level surface, heap, change  
	Learners can draw a diagram of a cube (to represent a solid) and a container of water (to represent liquids) and label them with their respective key features.
	Learners often describe solids as being ‘hard’. Outline the properties of solids and clearly establish that ‘hardness’ is not one of them. This can be done by giving learners the opportunity to explore both ‘hard’ solid materials (e.g. stones, wood) and ‘soft’ solid materials (e.g. a sponge, fabric). They will establish that all solids keep their shape and have a fixed volume regardless of how ‘hard’ or ‘soft’ they are.


	3Cm.02 Understand that a mixture contains two or more materials, where the materials can be physically separated.
	Solid, liquid, material, mixture, mix, physically separate
	Learners could use drama to model the process of two materials mixing to create a mixture. For example, learners could be labelled as ‘sand’ or ‘stones’; they mix together to create a solid/solid mixture. It could be repeated but with learners labelled as ‘stones’ or ‘water’; they mix together to create a solid/liquid mixture. In both cases the learners could move back into their original groups to model that mixtures can be physically separated. 

Learners could draw diagrams of mixtures and label their constituent parts.
	Learners may think that once materials have been mixed together, they can no longer be separated because they have seen some materials being mixed together which can then not be separated (e.g. cement being made, baking). This misconception can be addressed by learners making mixtures that can be separated using different techniques (e.g. sieving, filtering). 


	3Cp.02 Understand that materials, generally, retain their properties within a mixture.
	Solid, liquid, material, mixture, mix, physically separate, property, properties
	This learning objective can be modelled by providing learners with two sets of balls with different properties to represent different materials (e.g. hard balls made from material A, soft balls made from material B). The learners mix the balls and recognise that the properties of each ball have not been changed by the mixing.
	Learners may think that once materials have been mixed together their properties always change because they have observed food being mixed together and then changing during the cooking process. This misconception can be addressed by physically separating materials in a mixture and observing that the original materials can be obtained, and their properties are unchanged. 

	3Cp.03 Describe how to separate solid/solid mixtures based on the physical properties of the solids (processes involving dissolving are not required).
	Solid, liquid, gas, material, mixture, mix, physically separate, separation, property, properties, sieve, sieving, magnet, magnetic material
	Learners could use diagrams to show the process of sieving. They could draw solids of different sizes to show which ones are small enough to pass through the holes of the sieve.

Learners could use diagrams to show how magnets are able to sort magnetic materials (e.g. metals) from non-magnetic materials. 

	Learners may think that once materials have been mixed together, they can no longer be separated because they have seen some materials being mixed together which can then not be separated (e.g. cement being made, baking). This misconception can be addressed by learners making mixtures that can be separated using different techniques (e.g. sieving, filtering). 


	3Cp.04 Describe how to separate a mixture of an insoluble solid and a liquid.
	Insoluble solid, liquid, mixture, physically separate, filter paper, filter, filtering, filtration funnel, sieve, sieving
	Learners could use diagrams to show the process of filtration. They could draw clumps of solid particles mixed in with the liquid particles. The clumps of solid particles are larger than the liquid particles. They could then draw the liquid passing through the filter paper while the clumps of insoluble solid are trapped on top.  
	If a granular, insoluble solid has been mixed with a liquid, learners may think that the grains are too small to be separated. Address this misconception by demonstrating how filter paper works.

	3Cc.01 Know that when a solid dissolves in a liquid the solid is still present, and this is an example of mixing.
	Soluble solid, liquid, dissolve, dissolving, solute, solvent, mixing
	Learners could use a series of diagrams, linked by arrows, to show a solid being added to a liquid then breaking up into bits which progressively get smaller until they cannot be seen. 
	Learners may think that when a solid has dissolved in a liquid it has disappeared because it is no longer visible. This misconception can be addressed by weighing 100 g of liquid and then adding 5 g of a soluble solid. The liquid is weighed again, after the solid has dissolved, to show that it is 5 g heavier (i.e. the solid has not disappeared but is ‘in’ the liquid).
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Learning objective
	Thinking and Working Scientifically opportunities
	Suggested teaching activities and resources

	3Cm.01 Know that materials can be solids, liquids or gases.

3Cp.01 Describe differences in the properties of solids and liquids.
	3TWSp.02 Know that there are five main types of scientific enquiry (research, fair testing, observing over time, identifying and classifying, and pattern seeking).

3TWSc.01 Use observations and tests to sort, group and classify objects.
	Identifying and classifying solids and liquids 

Explain that materials can be either solids, liquids or gases. Share and discuss examples of each, pointing out examples present around the classroom.
How many examples of solids, liquids and gases can you think of? 
Listen to learners’ suggestions. Correct any incorrect answers as required. 

Explain to learners they will be doing some identifying and classifying and this is one of the five types of scientific enquiry. 

Give learners a solid (e.g. a stone) and a liquid (e.g. water). Provide learners with a selection of empty containers of different shapes (e.g. food containers). Ask learners to put the solid into the different containers and observe what happens. Repeat with the liquid. 
What happens if you hold the solid (or liquid) in your hands rather than keep it in the container? 
How are solids and liquids different? 
What are the properties of solids and liquids? 

Discuss the learners’ observations and use them to establish the properties of solids and liquids. 
Learners must understand that solids keep their shape and have a fixed volume. Liquids also have a fixed volume but they change shape to fit the container they are in; they can be poured (i.e. they can flow) and keep a level, horizontal surface. Explain the term ‘property’ as a characteristic something has. 

Learners then observe and test a wide range of samples of solids (e.g. stones, objects made from wood, plastic, metal) and liquids (e.g. water, milk, cooking oil). They record their observations and group and classify the samples by placing them in the ‘solids’ hoop or the ‘liquids’ hoop on the floor. Alternatively, they can complete a simple table. 
Photographs can be used as an alternative if a range of solids and liquids cannot be sourced.

Resources: A range of solid and liquid samples, a selection of containers, hoops.

	3Cm.02 Understand that a mixture contains two or more materials, where the materials can be physically separated.

3Cp.02 Understand that materials, generally, retain their properties within a mixture.
	3TWSm.01 Know that there are different types of models in science, including diagrams and physical models that we can touch.


	Making and modelling solid/solid mixtures

Explain that a mixture contains two or more materials which can be physically separated (i.e. they can be put into separate piles that are no longer touching). Give learners some stones and a granular material (e.g. sand, salt). Ask them to mix the two materials together in a container. 
Can you remove the stones from the sand?
Have the stones or sand changed?

Discuss that the materials in a mixture, generally, retain their properties. Introduce learners to the concept of a model, explaining that models are used in science to help describe and explain scientific concepts and phenomena, including processes such as mixing. Explain that there are different types of models including diagrams and physical models that we can touch. Provide learners with a range of balls with different properties to represent different materials (e.g. hard balls represent material A, soft balls separate material B). Explain they will be making a physical model. The learners can then mix these balls and recognise that the property of each ball (material) has not been changed by the mixing. 

Reinforce learners understanding of the properties of mixtures through drama. Split learners into two groups; label learners in one group ‘sand’ and in the other ‘stones’. Tell them to mix together to create a solid/solid mixture. Learners then move back into their original groups to demonstrate that mixtures can be physically separated. 

Resources: Stones, granular material, containers, balls with different properties 

	3Cp.03 Describe how to separate solid/solid mixtures based on the physical properties of the solids (processes involving dissolving are not required).
	3TWSc.02 Choose equipment from a provided selection and use it appropriately.

	Separating solid/solid mixtures by sieving 

Create a mixture containing solids of different sizes and shapes (e.g. rice, lentils, salt, dried pasta). Allow learners some time to explore the contents of the mixture. They could observe it with a hand lens or magnifying glass. 
How could you separate the contents of this mixture?

Learners discuss their ideas. If the learners suggest picking out the different solids either demonstrate the technique or give learners the opportunity to carry it out themselves. Evaluate, with the learners, how effective and efficient the process is in terms of separating the mixture; highlight that more than one material can be picked put at the same time (e.g. sand on dried pasta). Ideally, it is desirable to have quick ways to separate solid/solid mixtures.

Provide learners with a number of sieves with different-sized holes. Challenge them to separate the mixture into the different solids using the equipment provided.  
How do sieves separate solids?

Discuss how the sieving process works. Learners draw diagrams to show how sieves separate mixtures containing different-sized material solids. 
Discuss how using the correct equipment for the process chosen is important. 
Remind learners that diagrams are examples of scientific models since they can be used to explain scientific processes and ideas. Learners draw diagrams to show how sieves separate mixtures containing different-sized material solids.

Resources: A range of solid materials, a selection of sieves, hand lens or magnifying glass (if available) 

	
	3TWSc.02 Choose equipment from a provided selection and use it appropriately.

	Separating solid/solid mixtures with magnets

Create a mixture containing different non-magnetic solids (e.g. rice, lentils, salt, dried pasta) including one magnetic solid (e.g. paperclips). Allow learners some time to explore the contents of the mixture.
How can you separate the paperclips from the other solids without using a sieve?
Listen to learners’ suggestions. If learners do not mention magnets, show them some magnets and ask the question again.
Why will the magnets be able to separate the paperclips from the other solids? 

Listen to the learners’ ideas. Explain that paperclips will be attracted to a magnet because they are made of steel which is magnetic. Remind learners that not all metals are magnetic. The other solids stay in the container because they are made of non-magnetic materials and are not attracted to the magnet. Allow learners time to use a magnet to separate the paperclips from the other solids.

Resources: A range of non-magnetic solids, a magnetic solid, magnets.

	3Cm.02 Understand that a mixture contains two or more materials, where the materials can be physically separated.

3Cp.02 Understand that materials, generally, retain their properties within a mixture.
	3TWSm.01 Know that there are different types of models in science, including diagrams and physical models that we can touch.

	Making and modelling solid/liquid mixtures

Recap that a mixture contains two or more materials where the materials can be physically separated (i.e. they can be put into separate piles that are no longer touching). Give learners some water, in a container, and ask them to add in some stones.
Can you remove the stones from the water?
Have the stones changed? 
Learners may say that the stones have changed because they are wet. Explain that this is not a lasting change as the stones have not fundamentally changed (i.e. when they dry out, they will be the same as before). 

Reinforce learners’ understanding of the properties of mixtures through drama. Split learners into two groups. Label learners in one group ‘stones’ and in the other ‘water’. Tell them to mix together to create a solid/liquid mixture. Learners then move back into their original groups to demonstrate that mixtures can be physically separated. 
This activity can be extended by challenging learners to identify as many mixtures as they can in the school (or local) area. 

Resources: Containers, stones, water

	3Cp.04 Describe how to separate a mixture of an insoluble solid and a liquid.


	3TWSp.03 Make a prediction describing some possible outcomes of an enquiry.

	Separating mixtures by sieving and filtering

Give learners some water, in a transparent container, and ask them to add in some stones.
How could you separate the stones from the water? 
Learners discuss their ideas. 

Provide learners with sieves.
What do you think will happen when you pour your mixture into the sieve? 
Listen to learners’ ideas. Then ask them to pour the mixture into the sieve and observe what happens. 

Give learners some water in a transparent container. Provide learners with sand (or another granular insoluble solid).
What do you think will happen when you mix the sand with the water?
Learners discuss their predictions.

Ask learners to mix the sand with the water and observe what happens. Remind learners that a mixture contains two or more materials which retain their properties. 
How could you separate the sand from the water? 
Learners discuss their ideas. 

Ask learners to pour their sand/water mixture into the same sieve as before and observe what happens. 
Why did the sieve separate the stones from the water but not the sand from the water?  

Listen to learners’ ideas. Explain that the stones were too large to go through the holes of the sieve and so were separated whereas the sand was small enough to go through the holes (along with the water) and so remained in the mixture. To separate the sand from the water the mixture will need to be passed through smaller holes.    

Model how to set up a funnel and filter paper. A plastic bottle can be used instead of a funnel (by cutting the bottom off and holding the top upside down) and a porous material (e.g. clothing fabric) can be used instead of filter paper.
What do you think will happen when you pour your mixture into the funnel?
Discuss learners’ predictions. Learners pour the mixture into the funnel and observe what happens. 
How does the filter paper separate the sand from the water? 

Allow learners time to examine the filter paper and to discuss their ideas They could use hand lenses or magnifying glasses to examine the filter paper or they could look at a magnified image of some filter paper. Discuss learners’ ideas. Explain that the holes in filter paper allow the liquid to pass through but they are so small that even granular solids (e.g. sand) cannot pass through so they are ‘trapped’ on the top of the filter paper. Emphasise that filter paper works in the same way as a sieve; the holes are so tiny that they are hard to see. 

Learners draw diagrams showing how filter paper separates insoluble solids from a liquid. 

Resources: Sand, a transparent container, funnels, filter paper, hand lenses or magnifying glasses (optional). 

	
	
	

	3Cc.01 Know that when a solid dissolves in a liquid the solid is still present, and this is an example of mixing.

	3TWSp.03 Make a prediction describing some possible outcomes of an enquiry.

3TWSm.01 Know that there are different types of models in science, including diagrams and physical models that we can touch.
	Mixing soluble solids in a liquid

Give learners some water in a transparent container. Provide learners with salt (or another soluble solid, e.g. sugar).
What do you predict will happen when you mix the salt with the water? 
Learners mix the salt with the water, stirring the mixture, and observe what happens. 
What happened when you added the salt to the water? 
Is the salt still visible?
Where has the salt gone?

Explain that the salt has dissolved. It is still present in the mixture but is no longer visible. To demonstrate this, ask learners to dissolve 5 g salt (i.e. a soluble solid) in 100 g of water (i.e. a liquid). Ask learners to weigh the liquid before and after the solid has dissolved. This will show that the liquid is 5 g heavier meaning the solid has not disappeared but is ‘in’ the liquid.  

Explain models are used in science to help describe and explain scientific concepts and phenomena, including processes such as dissolving. Explain that there are different types of models including diagrams and physical models that we can touch. Learners draw a series of diagrams, linked by arrows, showing a solid being added to a liquid then breaking up into bits which progressively get smaller until they cannot be seen.

Resources: Salt, water, transparent containers, accurate weighing scales
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	Unit 3.4 Animals including humans

	Outline of unit:

	This unit begins by focussing on how different animals are organised into groups; they identify the distinguishing features of fish, reptiles, mammals, birds, amphibians and insects. They then learn about the lifecycles of animals that belong to some of these groups (including humans, frogs and butterflies). The focus then shifts to the relationship between some of these animals in the form of food chains. Learners identify simple food chains and learn about producers and consumers. Finally, they learn about the function of some of the major organs within the human body.

As this unit progresses, learners’ knowledge of different types of animals develops and deepens. A secure understanding of how animals are classified based on their distinguishing features will support them when they are learning about lifecycles. For example, they will know that all bird’s lifecycles start with them hatching from an egg.   

During this unit, wherever possible, enable learners to observe animals for themselves; this will enrich and enhance their learning experience.  


	Recommended prior knowledge or previous learning required for the unit:

	Learners will benefit from previous experience of:
knowing the names of the major external parts of the human body
identifying similarities and differences between humans
describing how the offspring of animals, including humans, change as they become older
recognising the term ‘habitat’ and knowing it means the environment in which a plant or animal naturally lives
describing different habitats that contain different plants and animals.

	Suggested examples for teaching Science in Context:

	3SIC.03 Know that everyone uses science and identify people who use science professionally.
Learners could be introduced to the work of zoologists and how new animal are still being discovered and classified. They could research species that have recently been discovered by zoologists and where they were found. They could also find out about the work that zoologists are doing to try and prevent the extinction of different animals around the world.     





	
Learning objective
	Key vocabulary
	Possible models and representations
	Possible misconceptions

	3Bs.02 Identify the distinguishing features of different groups of animals, including fish, reptiles, mammals, birds, amphibians and insects.
	Distinguishing features, animal, groups, classification, fish, reptile, mammals, birds, amphibians, insects
	Learners could draw the distinguishing features of each group of animals (e.g. for birds; feathers, laying eggs, beak, backbone, wings). For some features they may need to develop symbols or more elaborate drawings (e.g. to show that birds are warm blooded they could draw a plasma bag with a Sun).

Learners could create mimes/simple actions for the distinguishing features of each group of animals.  
	Learners may have many misconceptions about animals. For example, humans are not animals, penguins are fish (because they swim in the water), insects (e.g. flies, bees) are not animals, all animals have fur and four legs, all birds fly. Provide lots of opportunities for learners to share their ideas about animals so that misconceptions can be identified and addressed.  

	3Bp.04 Describe and compare how the offspring of different animals grow into adults, including humans, birds, frogs and butterflies.
	Animal, offspring, adult, metamorphosis, life cycle 
	Learners could use drama to show how the offspring of different animals grow into adults. For example, they pretend to be eggs, hatch out into caterpillars, become a chrysalis and, finally, emerge as a butterfly.   

Learners could draw the main life stages of different animals including humans, birds, frogs and butterflies. For example, they draw frog spawn, then the different stages of a tadpole through to an adult frog. 
	Frogs look very different to tadpoles and butterflies look very different to caterpillars. This may lead learners to think that they are different animals. To address this misconception, learners can watch the processes by which a tadpole becomes a frog and a caterpillar a butterfly. If observation of real tadpoles and caterpillars is not possible, show them pictures (or a video) of each stage of development. Reinforce that some animals have very different forms depending on what part of the lifecycle they are in, but each form is not a distinct new animal.  

	3Be.01 Identify and describe simple food chains, where plants are producers and animals are consumers of plants and/or other animals.
	Food chain, producer, consumer, plant, animal
	Learners could use drama to act out simple food chains. For example, label some learners as ‘grass’, ‘rabbits’ and ‘foxes’; the ‘rabbits’ pretend to eat the ‘grass’, the ‘foxes’ then pretend to eat the ‘rabbits’.

Learners could draw simple food chains or make models of the different living things.  
	Learners may think that the arrow in a food chain means ‘eats’; they draw their arrows pointing in the wrong direction (e.g. the arrow points from the fox towards the rabbit and from the rabbit to the grass). To address this misconception repeatedly reinforce that the arrow means ‘is eaten by’; illustrate with pictures, and names, of the living things in a food chain. 

Learners may think that the last animal in a food chain eats all of the preceding animals/plants (e.g. the fox eats rabbits and grass). Address this misconception by emphasising that each arrow in a food chain represents a single feeding relationship.  

	3Bs.03 Identify some of the important organs in humans (limited to brain, heart, stomach, intestine and lungs) and describe their functions.
	Organ, brain, heart, stomach, intestine, lungs, function, human body, internal
	Learners could draw an outline of a human and then draw in, and label, the brain, heart, stomach, intestine and lungs. 

Learners could make physical models of the major organs using different materials (e.g. card, empty plastic bottles, clay).
	Learners may think that the heart is located where their left lung is (rather than in the middle of their chest). Show learners a diagram of the human body which correctly locates the position of the heart and ask them to feel for their heartbeat.

Learners may also think that the heart is ‘heart shaped’. This misconception can be addressed by showing children diagrams of actual human hearts. 
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Learning objective
	Thinking and Working Scientifically opportunities
	Suggested teaching activities and resources

	3Bs.02 Identify the distinguishing features of different groups of animals, including fish, reptiles, mammals, birds, amphibians and insects.
	3TWSp.02 Know that there are five main types of scientific enquiry (research, fair testing, observing over time, identifying and classifying, and pattern seeking).

3TWSc.05 Use secondary information sources to research an answer to a question.

3TWSc.06 Collect and record observations and/or measurements in tables and diagrams.
	What are the distinguishing features of different animals? 

Show learners pictures of a chicken, a dog and an eagle. Ask learners to identify which animal is the odd one out and to justify their choice. Discuss learners’ ideas. 

Explain that there are millions of different types of animal on Earth. Animals are gathered together into groups that share common distinguishing features. This is what makes them look similar or different to each other. The chicken and eagle in the opening activity both belong to the bird group because they have the same distinguishing features (e.g. a beak, wings, feathers); the dog does not. This is called classification. 
What are the distinguishing features of fish, reptiles, mammals, birds, amphibians and insects?

Explain that ‘research’ is a type of scientific enquiry in which secondary sources of information are used to find out the answer to a question; remind learners of the other types of enquiry. Discuss what secondary sources of information are and model how to use them; include the possibility of asking a knowledgeable expert, information books, the internet and TV programmes. Ask learners to suggest what the distinguishing features of the different animal groups (listed in the scientific question) might be. They then research the distinguishing features of each animal group; they record their findings in a table (with a separate column for each animal group). The research could be supported by the following questions:
Do they lay eggs?
Do they give birth to live young?
Do they have feathers?
Are they warm or cold blooded?
Do they have a backbone (or spine)?
Do they have fur or hair?
Do they feed their young milk? 
Do they have a skeleton on the inside or outside?
Do they have a bony skeleton?

Give learners pictures of different animals (including different types of fish, reptiles, mammals, birds, amphibians and insects); include some difficult to classify animals (e.g. whales, bats, penguins). Challenge learners to sort the pictures into the different groups based on their research. Discuss their choices and address any misconceptions. Learners draw some of the animals that belong to each of the groups and label their distinguishing features. 

Wherever possible, give learners the opportunity to see animals for themselves so that they can identify their distinguishing features (e.g. visiting a local farm, going bird watching). 

Resources: Pictures of animals, secondary information sources 

	3Bp.04 Describe and compare how the offspring of different animals grow into adults, including humans, birds, frogs and butterflies.
	3TWSm.03 Draw a diagram to represent a real world situation and/or scientific idea.

3TWSc.06 Collect and record observations and/or measurements in tables and diagrams.

3TWSa.02 Describe simple patterns in results.
	Investigating the lifecycles of different animals 

Show learners a picture of a chick and an adult chicken.
How are chicks different to chickens?

Learners discuss and share their ideas. Explain that all animals are born, they grow bigger and older and become adults. In the end they die. This is called a lifecycle. When the animal becomes an adult, they may have offspring, starting the lifecycle again. Explain to learners that are going to research how different animals grow into adults from when they are born.
How do tadpoles grow into adult frogs? 
How do caterpillars grow into butterflies? 
How do baby humans grow into adult humans? 
How do chicks grow into chickens?

Learners draw the lifecycles of the different animals based on findings from their research. They could also represent each lifecycle using drama. Learners then compare the lifecycles of the animals; they identify similarities and differences. Specifically, how some animals undergo a metamorphosis from one form into a radically different form but remain the same animal. E.g. a caterpillar is a butterfly during the larval stage of the butterfly life cycle. 

Learners’ understanding of lifecycles will be enhanced if they are able to make first-hand observations of animals growing into adults (e.g. observing tadpoles developing into frogs over 3-4 months). They could keep observation diaries and draw (or photograph) the changes.
This activity could be extended by allowing learners to select the animals that they research; they could include local animals.  
Do larger animals live longer than small ones?

Learners research the average size and life expectancy of animals of different sizes from the very small (e.g. mice) to the very large (e.g. elephants). They record the information in a table and see if there is a pattern between the size of the animal and its average life expectancy. Explain to learners that scientists often look for patterns in data; they try to see if there is a link between two things. This is called ‘pattern seeking’ and it is a type of scientific enquiry. 

Resources: Secondary information sources    

	3Be.01 Identify and describe simple food chains, where plants are producers and animals are consumers of plants and/or other animals.
	3TWSm.03 Draw a diagram to represent a real world situation and/or scientific idea.

3TWSp.04 Identify risks and explain how to stay safe during practical work.

3TWSa.04 Present and interpret results using tables and bar charts.


	Identifying simple food chains

Ask learners what they think might be living in the school grounds (or the local area), including plants. Collate their ideas and then inform the learners they will be going to see what is living in the school grounds. Provide learners with identification guides (which can be downloaded from the internet), empty plastic containers and, if possible, hand lenses or magnifying glasses. Take them outside and explain that they are going to search for animals, such as insects and birds, and plants. 
What hazards might there be when you are searching for living things? 
Ask learners to identify potential hazards and how they can be avoided. Remind learners that they are observing living things and collecting sample which will not cause harm. Refer to guidance at the beginning of this Scheme of Work about using living things as part of teaching science.

Model how to use an identification guide. Give learners time to find and identify living things. They record what they find in a table and then present their results in a bar chart. They could also draw (or photograph) what they find and collect samples (e.g. leaves, feathers). Explain that identifying living things and then organising them into groups (i.e. classifying) is a type of scientific enquiry called ‘identifying and classifying’. 

Back in the classroom, introduce learners to food chains and the terms ‘producers’ and ‘consumers’. Explain that this is another way in which we can classify plants and animals. Show learners a simple food chain (e.g. Sun, plant, slug, bird) and ask them to identify the producers and consumers. Model drawing a food chain. Emphasise that the majority of food chains start with the Sun because plants need a source of energy to make food and light provides that energy; there is no need to explain photosynthesis to Stage 3 Science learners. This makes plants ‘producers’ 

Explain that, in a food chain, the direction of the arrow means ‘is eaten by’ (e.g. the arrow points away from the plant towards the slug because the plant is eaten by the slug). Anything that eats another living thing is called a ‘consumer’. Explain that the Sun’s light, however, is not ‘eaten by’ the plant, it is absorbed.   

Ask learners to classify the living things that they found into either producers or consumers. Learners may need to use secondary sources of information to help them do this.
Can you identify any food chains among the living things that you found? 

Learners look at the living things that they found and see if they can construct food chains. They then draw these food chains. 

Enhance learners’ understanding of food chains by giving them pictures of plants and animals that could be found in local/national habitats or from habitats found in other parts of the world (e.g. coral reefs, deserts, mountains or rainforests). Learners use secondary sources of information to identify the plants/animals and classify them as producers or consumers. Based on their research they then organise the pictures into food chains and label each part.

Learners’ knowledge of food chains could be further enhanced using drama. Learners could play different living things in a simple food chain. For example, label learners as ‘grass’, ‘rabbits’ or ‘foxes’. The ‘rabbits’ pretend to eat the ‘grass’; the ‘foxes’ then pretend to eat the ‘rabbits’. 

Resources: Identification guides, hand lenses or magnifying glasses, plastic containers, secondary information sources

	3Bs.03 Identify some of the important organs in humans (limited to brain, heart, stomach, intestine and lungs) and describe their functions.
	3TWSc.05 Use secondary information sources to research an answer to a question.

3TWSm.02 Make and use physical models.

	Identifying organs in the human body

Explain that our bodies contain ‘organs’ which do important jobs to keep our body healthy and working.
Can you name any of the human body’s organs?
Listen to learners’ ideas.
Where do you think the brain, heart, stomach, intestine and lungs are?

Put learners into group. Each group selects one learner and then place sticky notes on the learner to label where they think their brain, heart, stomach, intestine and lungs are. 

Display a diagram of the human body which shows the important organs so they can see how they did. 

Explain what the term ‘function’ means. 
What is the function of the brain, heart, stomach, intestine and lungs? 

Listen to learners’ initial ideas. They then use secondary information sources to research what the function of the important organs are. Remind learners that ‘research’ is a type of scientific enquiry and briefly discuss the other types of scientific enquiry.  

Learners then make physical models of the major organs using a range of materials (e.g. card, empty plastic containers/bottles, clay), label the model organs and describe their functions. They place their physical models on an outline of a human body (which could be made of paper, straws, chalk, paint etc)

Resources: Secondary information sources, a diagram of a human body, materials for model making.
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	Unit 3.5 Light and shadows 

	Outline of unit:

	This unit begins by focussing on the properties of transparent, translucent and opaque materials in relation to light. The unit then investigates shadows; why they are formed and what affects their size. It is vital that learners have a secure understanding of the terms ‘transparent’, ‘translucent’ and ‘opaque’ before they start to learn about shadows. Once learners understand why there are shadows, they are then able to carry out an investigation into what effects their size. 

In this unit, learners have lots of opportunities to explore light and shadows in practical ways and to make first-hand observations.    

	Recommended prior knowledge or previous learning required for the unit:

	Learners will benefit from previous experience of:
understanding that there are many light sources, including the Sun
understanding that darkness is the absence of light.

	Suggested examples for teaching Science in Context:

	3SIC.01 Talk about how some of the scientific knowledge and thinking now was different in the past.
Learners could learn about the development of glass making and how this transparent material has transformed the buildings that humans live and work in. 

3SIC.02 Talk about how science explains how objects they use, or know about, work.
Learners could discuss about how sunglasses protect our eyes while enabling us to see. They could compare it to the visor on an astronaut’s helmet that performs the same function on a spacewalk.   

3SIC.03 Know that everyone uses science and identify people who use science professionally.
Shadow puppets are used in many cultures around the world to tell stories and put on plays. Learners could learn about how shadow puppets work and how puppeteers use light and shadows to perform a story. They could explore how shadow puppets are used to make shadows appear larger and smaller. 







	
Learning objective
	Key vocabulary
	Possible models and representations
	Possible misconceptions

	3Ps.01 Investigate how light can pass through some materials and is blocked by others, and use the terms transparent, translucent and opaque.
	Light, material, transparent, translucent, opaque
	Learners could use arrows to represent light rays. For transparent materials they could draw the arrow passing through. For translucent materials they could draw a smaller arrow coming out the other side to represent the smaller amount of light that is able to pass through. For opaque materials they could draw the arrow hitting the material and stopping. 
	Learners may confuse the words ‘transparent’ and ‘translucent’. Frequently remind learners of the meaning of each term and how they are different (i.e. transparent materials let nearly all light pass through; translucent materials let only some of light pass through).

	3Ps.02 Know that shadows are formed when light from a source is blocked by an object.
	Light, light source, shadow, opaque, blocked
	Learners could draw light rays leaving a light source (e.g. torch) and being blocked by an opaque object (e.g. a cube). On the other side of the opaque object they draw its shadow. Explain the limitation of the model: it does not show that some of the light hitting the opaque object would be absorbed and some reflected.
	Learners may think that shadows are an intrinsic part of a person/object which are only visible at certain times/places (e.g. when a person is outside during daytime). To address this misconception, highlight that transparent objects have little or no shadow. (Note: transparent objects may still have a very faint shadow because no material blocks 100% of light.) Constantly emphasise the link between an opaque object blocking light and there being a shadow.  

Learners may also think that only very dark or black materials make a shadow. This misconception can be addressed by showing them that light coloured materials also make shadows.

	3Ps.03 Investigate how the size of a shadow is affected by the position of the object and the position of the light source.
	Light, light source, shadow, size, measure
	Learners could draw a line graph; they plot the changing height of a shadow throughout the day. 

Learners could draw a diagram showing how a shadow changes in relation to the position of a light source. 
	Learners may think that the brightness of the light source affects the size of the shadow (e.g. the brighter the light the taller the shadow will be). Increasing the brightness of the light source while measuring the length of the shadow will demonstrate that this is not the case. 
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Learning objective
	Thinking and Working Scientifically opportunities
	Suggested teaching activities and resources

	3Ps.01 Investigate how light can pass through some materials and is blocked by others, and use the terms transparent, translucent and opaque.
	3TWSp.02 Know that there are five main types of scientific enquiry (research, fair testing, observing over time, identifying and classifying, and pattern seeking).

3TWSc.01 Use observations and tests to sort, group and classify objects.

3TWSc.04 Carry out practical work safely.

	Investigating which materials are transparent, translucent and opaque

Give learners a range of different materials (e.g. paper, greaseproof paper, clear plastic, card, wood, fabric, an object made out of metal). Ask them to explore the different materials and identify similarities and differences between them. Listen to their observations; focus their observations by asking: 
Can you see through any of the materials? 
Do any of the materials let light pass through them? 
Let learners explore the materials again.  

Introduce the terms ‘transparent’, ‘translucent’ and ‘opaque’ and explain their meaning. Transparent materials let nearly all light pass through them and are see through; translucent materials let some light pass through them and are partially see through (i.e. things can be seen but they are blurry and indistinct); opaque materials do not let any light pass through them and are not see through. Explain to learners that they are going to identify which materials are transparent, translucent and opaque and then sort them into these groups. Remind them that this is a type of scientific enquiry called ‘identifying and classifying’; briefly discuss the other types of scientific enquiry.

Ask learners:
How can we use torches to help us identify which materials are transparent, translucent or opaque?
Listen to learners’ suggestions and, if necessary, model placing one of the materials in front of the torch and seeing if any light is passing through. Tell learners to not shine the torches into other learners’ eyes because it would cause them discomfort and could damage their eyesight. Learners test each of the materials and record their findings in a results table. 

Alternatively, learners could use the artificial light in the room as the light source. If the school does not have electricity, the Sun could also be used as the light source; cover a part of a window with each of the materials and see how much, if any, light comes through.

Tell learners to never look directly at the Sun because it could severely damage their eyesight.

This activity could be extended by challenging learners to find other transparent, translucent and opaque materials in the classroom (or school or the local area).

Resources: A range of transparent, translucent and opaque materials; torches

	3Ps.02 Know that shadows are formed when light from a source is blocked by an object.
	3TWSm.03 Draw a diagram to represent a real world situation and/or scientific idea.

3TWSp.01 Ask scientific questions that can be investigated.

	Investigating why shadows form

Recap what the terms ‘opaque’, ‘translucent’ and ‘transparent’ mean. Explain that darkness is the absence of light. Give learners some torches and a range of different objects (include opaque, translucent and transparent materials). Make the room as dark as possible and allow them time to explore making shadows. Learners then share and discuss their ideas. Learners could also make shadows by heading outside or by holding different objects in the sunlight coming through a window. 
Now focus learners’ explorations by giving them some opaque, transparent and translucent materials. Ask them to shine torches onto the different materials. 
What do you notice about shadows when you shine the torch at the opaque, transparent and translucent materials? 

Learners should notice that with opaque materials a shadow forms; with translucent materials a fainter shadow forms; with transparent materials there is a very faint shadow (or none at all). 
Why do opaque materials form dark shadows while transparent materials form very faint shadows (or none at all)? 

Learners discuss and share their ideas. Remind them that opaque materials block all the light that hits them. Explain that shadows are formed when light from a light source is blocked by an opaque object. The shadow is where there is less, or no, light because it has been blocked. Shadows are dark because darkness is the absence of light. Transparent objects form very faint shadows because most light has passed through rather than being blocked. Learners may note that most shadows are not completely black; explain that some light bounces off other surfaces and, effectively, goes around objects that are blocking the direct light. 

Learners then represent the formation of shadows with a drawing; they draw a torch (or other light source) shining light onto an object made from an opaque material (e.g. a teddy). The light from the torch is represented by arrows; the arrows are blocked by the object and its shadow is drawn on the other side.    

This activity could be extended by learners drawing other objects in the classroom; they draw shadows for the objects made from translucent and transparent materials.   

Discuss with learners what makes an effective scientific question (i.e. a question which uses precise language and can be answered with measurable/quantifiable results). Ask learners to think of questions that they would like to investigate about shadows.
What would you like to investigate about shadows?

Share the five types of scientific enquiry with them. 
What type of scientific enquiry will you be doing? 
Learners select a question, plan and carry out an enquiry to find the answer. Learners with similar (or identical questions) could be grouped together. 

Resources: Torches, a range of opaque, translucent and transparent objects

	3Ps.03 Investigate how the size of a shadow is affected by the position of the object and the position of the light source.
	3TWSp.03 Make a prediction describing some possible outcomes of an enquiry.

3TWSp.04 Identify risks and explain how to stay safe during practical work.

3TWSa.03 Make a conclusion from results and relate it to the scientific question being investigated.

	Investigating the size of shadows

Recap the terms ‘transparent’, ‘translucent’ and ‘opaque’ and why shadows form. Explain to learners that they are going to carry out a type of scientific enquiry called a ‘fair test’ to investigate what affects the size of a shadow. In a fair test, one thing is changed to see what effect this has. Everything else is kept the same. Explain that learners will also identify patterns in how the size of the shadow changes; so, they will also be doing a ‘pattern seeking’ enquiry in which they identify if there is a relationship between two sets of data.  
What effect does moving an opaque object further from the light source have on the height of its shadow?

Ask learners to make a prediction based on their own experiences/observations of shadows:  
What effect do you predict moving an opaque object from further from the light source will have? 

Give learners a torch, an opaque object (e.g. a cup) and a large piece of white card (or a blank wall). 
Demonstrate how to carry out the investigation. Position the card so that it is standing upright. Lay a 30 cm ruler perpendicular to the card. Place a torch at the opposite end of the ruler to the card. Put the object by the ruler, 5 cm from the torch. Make the room as dark as possible. Switch the torch on so that its light beam will shine on the object and cast a shadow onto the card. Show learners how to take an accurate measurement of the height of the shadow and record it in a results table. Move the object 5 cm closer to the card, measure the height of the new shadow and add this to the results table. Explain to learners that they will repeat this process 8-10 times. Before they set up and begin the enquiry ask:
What are you changing? 
What are you keeping the same? 
What are you measuring?
How can you carry out this enquiry safely? What are the potential risks?  
Ensure learners understand what is kept the same (i.e. the torch, the position of the torch, the object and the distance that the object is moved each time). When discussing safety during the enquiry learners must identify, and discuss, potential hazards caused by the darkness of the room. Remind them not to shine torches into learners’ eyes.  

Learners carry out the enquiry. Provide learners with a pre-drawn line graph onto which they then plot their results.  
Are there any patterns in your results? 

Discuss learners’ results and identify any patterns; they should find that the further away the object is from the light source the shorter its shadow is. Challenge learners to explain why they think this is the case.  
Do your results match your prediction? 

Demonstrate how to write a scientific conclusion based on their results and related to the scientific question being investigated.

Learners could repeat the above enquiry but keep the object in the same place and move the light source further away instead. They then identify if the effect on the shadow is the same or different.

Resources: Torch, opaque objects, white card, long rulers
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	Unit 3.6 On Earth and beyond

	Outline of unit:

	This unit starts by looking at the origin of different materials that we use on Earth (with a focus on oil, natural gas and metals). Learners then learn about gravity on Earth. The focus then shifts away from the surface of the Earth to space. Learners look at the shape of the Earth, Sun and Moon and the movement of the Earth and Moon relative to each other. Finally, they learn about the different phases of the Moon.

This unit begins with a focus on things related to the Earth (materials and gravity). When the focus shifts to space, learners first gain a secure understanding of the shape of the Moon and how it moves around the Earth before they learn about why it appears to regularly change shape. They also learn about the shape of the Earth and Sun.

This unit uses drama to help learners understand how distant objects like the Moon move in relation to other objects in space. Diagrams are frequently used to explain how difficult to understand phenomena like gravity, work.

	Recommended prior knowledge or previous learning required for the unit:

	Learners will benefit from previous experience of:
knowing Earth as the planet on which we live
knowing land as being made from rock and soil
identifying the different ways that rocks are extracted from the Earth (including from quarries, mines and riverbeds)
describing the apparent movement of the Sun across the sky during the day.

	Suggested examples for teaching Science in Context:

	3SIC.01 Talk about how some of the scientific knowledge and thinking now was different in the past.
Learners could explore how our knowledge and understanding of gravity has changed and developed over time. They could investigate the ideas and discoveries of Isaac Newton, Galileo Galilei and Albert Einstein. 

3SIC.02 Talk about how science explains how objects they use, or know about, work.
Learners could learn how rockets work including how they are able to escape the Earth’s gravity and how astronauts can return safely to Earth from space. 

3SIC.03 Know that everyone uses science and identify people who use science professionally.
Learners can consider people who work on understanding, and extracting, resources from the Earth (e.g. geologists, miners). They can discuss how these people use scientific knowledge in their jobs.

3SIC.04 Talk about how science helps us understand our effect on the world around us.
In 1968 Apollo 8 made the first manned flight to the Moon. While orbiting the moon, astronauts took a photograph of the Earth rising behind the Moon; this ‘Earthrise’ photograph is one of the most famous photographs every taken and is credited with starting the modern environmental movement. Learners could examine the ‘Earthrise’ photograph and discuss the impact that it had, and continues to have, on our attitude to the planet that we live on. 






	
Learning objective
	Key vocabulary
	Possible models and representations
	Possible misconceptions

	3ESp.01 Know that planet Earth is the source of all the materials we use and that many useful materials, including oil, natural gas and metals, come from or are found in rocks.
	Earth, material, oil, natural gas, metals, rocks, source
	Learners could draw, and label, a cross-section of the Earth’s crust that includes deposits of oil, natural gas and different types of ore (e.g. iron). 

	Learners will be familiar with everyday usages of the word ‘material’; for example, building materials (bricks), clothing materials (fabrics) and writing materials (stationery). This may cause them to think that these are the only materials and that other things (e.g. metals, wood) are not materials. To address this misconception, explain that the scientific definition of a ‘material’ is something that is made from matter or, more informally, ‘stuff’. As everything is made from matter/stuff everything is a material. There are many different types of materials on Earth.  

	3Pf.02 Know that gravity on Earth is a force that pulls towards the centre of the Earth.
	Force, gravity, Earth, pull 
	Learners could be given a picture of Earth; they add arrows to show the direction gravity pulls in. 
	Learners may think that there is no gravity on the Moon because they have seen videos of astronauts jumping large distances on the Moon’s surface. Explain that astronauts would float away from the surface of the Moon if there was no gravity. Astronauts can jump and move so freely on the Moon because the gravity is so much less than on Earth. This misconception will be addressed further in Stage 6. 

	3ESs.03 Describe the Earth, Sun and Moon as approximately spherical.
	Earth, Sun, Moon, sphere, spherical
	Learners could make models of the Earth, Sun and Moon using clay. 
	Learners may believe that the Earth is flat based on their own experiences and observations. Address this misconception by discussing the evidence that shows that the Earth is approximately a sphere (e.g. the way that the top of a ship is seen last as it disappears over the horizon, ships circumnavigate the globe, different stars are visible in the northern and southern hemisphere and photographs of Earth taken from space or from a high altitude which show the curvature of the planet).  

	3ESs.02 Describe the relative movement of the Earth and Moon.
	Relative movement, Earth, Moon, orbit
	Learners could make a simple orrery (as a whole class or in groups) to show the relative movement of the Earth and Moon. 

Learners could use drama to act out the movement of the Moon around the Earth. 
	Learners may think that the Moon orbits both the Earth and the Sun at the same time (rather than orbiting the Earth while the Earth orbits the Sun). Address this misconception by modelling the orbits of the Moon and Earth around the Sun using different sized balls. 

	3ESs.01 Describe the regular change in the position and appearance of the Moon.
	Position, appearance, Moon, change  
	Learners could draw and label the different phases of the Moon. 

	Learners may think that the Moon appears to change shape because the Earth is casting a shadow onto it. This may be because of their understanding of how opaque objects cast shadows and seeing drawings of the Earth between the Sun and the Moon. This misconception will be addressed through the teaching of this objective. 
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Learning objective
	Thinking and Working Scientifically opportunities
	Suggested teaching activities and resources

	3ESp.01 Know that planet Earth is the source of all the materials we use and that many useful materials, including oil, natural gas and metals, come from or are found in rocks.
	3TWSp.02 Know that there are five main types of scientific enquiry (research, fair testing, observing over time, identifying and classifying, and pattern seeking).

3TWSc.05 Use secondary information sources to research an answer to a question.

	Investigating the source of materials

Discuss the materials that different objects in the classroom are made of.  
Tell learners that they are going to research the question: 
Where do you think these materials come from?

Explain that ‘research’ is a type of scientific enquiry in which secondary information sources are used to find out the answer to a question. Discuss what secondary sources of information (including talking to a knowledgeable expert; using information books, the internet and TV programmes); show learners how to use these sources. Ask learners to suggest where they think some of the materials in the classroom have come from. They use secondary information sources to find out where the materials in the classroom have come from; they record their findings. Focus their research with additional questions:
Where did the metal in the legs of your chair come from? 
Where did the graphite in your pencil come from?
Where did the glass in the windows come from?  
Provide learners with the opportunity to share their findings with others. 

Now extend their research beyond the school:
Where does the oil inside a car come from?
Where does natural gas come from?    
Provide learners with the opportunity to share their findings with others. 

Enhance learners understanding by showing them pictures of the source of oil and natural gas and how it is extracted. Explain that the Earth is the source of all the materials that we use.

Resources: Secondary information sources, pictures of the extraction of oil and natural gas

	3Pf.02 Know that gravity on Earth is a force that pulls towards the centre of the Earth.
	3TWSm.03 Draw a diagram to represent a real world situation and/or scientific idea.

	Learning about gravity

Ask learners to jump on the spot.
Why do you not stay up? 
Why do you not float away? 
Some learners may say they are being pulled down and others pushed down
What is pulling you down? 
Do you feel like you are being pushed down on your head? 

Remind learners that forces can cause an object to start moving, stop moving, slow down or change direction; they may involve pushes or pulls. Forces are invisible but you can see, or experience, their effects. 
Gravity is a force that pulls things to the ground on Earth (and on other planets). Gravity is invisible, but you can see its effect. Demonstrate this by letting go of a ball. Explain that gravity acts upon everything on Earth. Everything in the classroom is being pulled down by gravity which always pulls towards the centre of the Earth. This is why, when you jump, you do not float away or stay in the air; gravity pulls you back down. 

Show learners a picture of a giant, who is holding a ball, standing on top of the Earth. 
If the giant drops the ball, in which direction will it fall? 
Listen to the learners’ suggestions and then add an arrow to the picture to show the direction in which the ball will fall. 

Repeat, but this time the giant is standing on the bottom of the Earth. 
If the giant drops the ball, in which direction will it fall? 

Listen to the learners’ suggestions. Expect some children to say that the ball will fall away from the surface of the Earth. Remind learners that gravity is a force that pulls towards the centre of the Earth. Add an arrow to the picture to show the direction in which the ball will fall. 

Learners now do their own drawings of the Earth; they add a giant, holding a ball, standing in different positions on the surface of the Earth and, for each, indicate in which direction the ball will fall.  
This activity could be extended by asking learners to imagine a hypothetical situation in which gravity on Earth was ‘switched off’. 
What would happen if gravity on Earth was ‘switched off’?
Learners could produce a piece of writing detailing everything that would happen. 

Resources: Pictures of a giant, holding a ball, standing at different locations on the Earth

	3ESs.03 Describe the Earth, Sun and Moon as approximately spherical.
	3TWSp.02 Know that there are five main types of scientific enquiry (research, fair testing, observing over time, identifying and classifying, and pattern seeking).
3TWSc.05 Use secondary information sources to research an answer to a question.

3TWSm.02 Make and use physical models.

	Investigating the shape of the Earth, Sun and Moon

Show learners examples of different 3D shapes (including spheres). 
What shape do you think the Earth is? The Moon? The Sun? 
Why do you think they are that shape?

Give learners the opportunity to discuss and share their ideas. Ask them to select shapes to represent the Earth, Sun and Moon. Discuss their choices and explain that the Earth, Sun and Moon are approximately spherical. 
What evidence supports that the Earth is approximately spherical? 
Remind learners that ‘research’ is a type of scientific enquiry. Ask learners to carry out research, using secondary information sources (e.g. the internet, information books), to find evidence that proves that the Earth is approximately spherical. For example, ships and aeroplanes can circumnavigate the Earth; photographs of Earth taken from space and the way in which ships disappear (and appear) over the horizon. Learners could present their findings in the form of a news report (e.g. ‘News just in: Scientists have proved that the Earth is approximately spherical’). 

Resources: Examples of 3D shapes, secondary information sources

	3ESs.02 Describe the relative movement of the Earth and Moon.
	3TWSm.01 Know that there are different types of models in science, including diagrams and physical models that we can touch.

3TWSm.03 Draw a diagram to represent a real world situation and/or scientific idea.

	Describing the relative movement of the Earth and the Moon

Explain that the term ‘orbit’ means the regular, repeating path or route that one object in space takes around another one. Explain that the Moon orbits the Earth every 27-28 days. 

Explain models are used in science to help describe and explain scientific concepts and phenomena, including the movement of the Earth and Moon. Highlight one type of model is using people to represent objects and use drama to show our understanding of their movement. Put learners into pairs; ask one learner to ‘play’ the Earth and the other the Moon. The ‘Earth’ slowly rotates on the spot while the ‘Moon’ sidesteps around them (i.e. orbits). The Moon always needs to face the Earth in the same way because, due to the speed at which the Moon is spinning (in time with the orbit of the moon), we always see the same side. 

Learners draw the Earth and the Moon; they use arrows to show the movement of the Moon around the Earth. 

This activity could be extended by learners making simple orreries showing the relative movement of the Earth and the Moon. 

Resources: None

	3ESs.01 Describe the regular change in the position and appearance of the Moon.
	3TWSp.02 Know that there are five main types of scientific enquiry (research, fair testing, observing over time, identifying and classifying, and pattern seeking).

3TWSm.03 Draw a diagram to represent a real world situation and/or scientific idea.

3TWSc.06 Collect and record observations and/or measurements in tables and diagrams.
	How does the Moon ‘change’? 

Ask learners to explain what the word ‘orbit’ means. Address any misconceptions and remind learners that the Moon orbits the Earth. 

Show learners a sequence of images (or a video) of the Moon at night over a period of a month. 
Does the Moon always appear in the same place in the night sky? 

Discuss learners’ observations. Explain that the Moon appears to move across the sky in the same way that the Sun does. The Moon rises in the East and sets in the West.  
Does the Moon always look the same?
Discuss learners’ observations. Explain that many scientific discoveries have been made by making detailed observations (and recordings) over a period of time. This is called ‘observing over time’ and is a type of scientific enquiry. 

Ask learners to keep a ‘Moon diary’. Over the course of a month they regularly observe the Moon and sketch/describe its appearance. When the Moon cannot be observed because of cloud, show learners the Moon’s appearance via the internet. Alternatively, learners could use secondary information sources to research the different phases of the Moon which they could then draw and label.    

Resources: Images of the Moon over a month
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	CLASS:   

	DATE:   

	Learning objectives
	3Ps.01 Investigate how light can pass through some materials and is blocked by others, and use the terms transparent, translucent and opaque.
3TWSc.01 Use observations and tests to sort, group and classify objects

	Lesson focus/success criteria
	I can identify transparent, translucent and opaque materials
I can explain how light is affected by different materials
I can record my observations
I can use my observations to group materials. 

	Prior knowledge / Previous learning
	Learners need to know that there are different types of material and that different materials have different properties. 
Learners need to understand that darkness is the absence of light. 


Plan
	Lesson
	Planned activities
	Notes

	Introduction
	Start the lesson by pretending to be very tired (e.g. yawning lots and nearly falling asleep). Explain to the learners your curtains have worn out which means that the Sun’s light has woken you up very early in the morning.

Explain that you’re going to make a new pair of curtains and you need the learners’ help to find out which material is best to make them from. Give learners different materials (e.g. paper, greaseproof paper, clear plastic, card, wood, fabric). 
Which material should I make my curtains from? Why?
Why do we have curtains?  
Let learners explore the materials and hear their suggestions. Discuss that we have curtains to block out light so we can sleep.

Introduce the terms ‘transparent’, ‘translucent’ and ‘opaque’ and explain their meaning. Transparent materials let nearly all light pass through them and are see through; translucent materials let some light pass through them and are partially see through (i.e. things can be seen but they are blurry and indistinct); opaque materials do not let any light pass through them and are not see through. 
  
Which type of material is best for making curtains out of? Transparent, translucent or opaque? Why?
Establish that the best materials to make curtains out of are opaque.

	Before the lesson prepare a ‘cardboard-box bedroom’ by cutting two holes into them; one square hole to represent a window and a small round hole to look through.

	Main activities
	Model setting up an enquiry in which each type of material is held over the square, window hole (as if it was a pair of curtains). A torch is then shone at the material while someone looks through the small, round hole; they observe how much light (if any) passes through to the inside of the box.    
If there is no light, is the material transparent, translucent or opaque? 
If there is a small amount of light, is the material transparent, translucent or opaque?
If there is a lot of light, is the material transparent, translucent or opaque?

Model drawing a results table with ‘transparent’, ‘translucent’ and ‘opaque’ as column headings. Learners draw their own results table; they test each material and record their results in the relevant column. Tell learners that they must not shine the torches into eyes because it will cause them discomfort and could damage their eyesight.     

Learners then carry out the investigation, recording their results as they go. 

	A range of materials to test (e.g. paper, greaseproof paper, clear plastic, card, wood, fabric)

Torches

	End/Close/
Reflection/
Summary
	Recap the terms ‘transparent’, ‘translucent’ and ‘opaque’ by asking learners to explain what they mean. Discuss learners’ findings and ask them to identify which materials would be suitable for making curtains and why.   
Ask learners to group their materials based on their findings. 
Ask learners:
What other purposes do we use transparent, translucent and opaque materials for? 
Discuss learners’ ideas and share some more examples (e.g. sunglasses use translucent materials to let some of the Sun’s light through). 

	



	Reflection
Use the space below to reflect on your lesson. Answer the most relevant questions for your lesson.

	Were the learning objectives and lesson focus realistic? What did the learners learn today?
What was the learning atmosphere like?
What changes did I make from my plan and why?
If I taught this lesson again, what would I change?
What two things went really well (consider both teaching and learning)?
What two things would have improved the lesson (consider both teaching and learning)?
What have I learned from this lesson about the class or individuals that will inform my next lesson?

	Next steps
What will I teach next based on learners’ understanding of this lesson?
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	CLASS:   

	DATE:   

	Learning objectives
	3Cp.04 Describe how to separate a mixture of an insoluble solid and a liquid.
3TWSc.02 Choose equipment from a provided selection and use it appropriately.
3TWSm.03 Draw a diagram to represent a real-world situation and/or scientific idea.

	Lesson focus / success criteria
	I can use the appropriate equipment to separate an insoluble solid from a liquid. 
I can explain how my separation technique works
I can draw a diagram to help explain my separation technique 

	Prior knowledge / Previous learning
	Learners need to be able to identify a solid and a liquid, understanding that there are different types of material that behave in different ways. 


Plan
	Timing
	Planned activities
	Notes

	Introduction
	Show learners a picture of a beach on a tropical island. Explain that they’ve crash landed on tropical island. Point to the pile of ‘wreckage’ in the classroom and explain that this is all that is left of the aeroplane. 

Explain that there is no freshwater on the island. The only water that they have available to survive on is the water from the aeroplane, but it was contaminated in the crash. Show learners some large containers of water with sand mixed into them. Explain that the water has been contaminated by sand; sand is an insoluble solid so it won’t dissolve in the water. 

Discuss why having contaminated water is not good. 
Why is sand in the water not good?

Learners will need to find a way of separating the sand from the water to make the contaminated water drinkable. 


	Prior to the start of the lesson fill some large containers with water and mix in lots of sand.

Create a pile of ‘wreckage’; include all the resources they need to make an improvised filter
For example, scissors, adhesive tape filter paper, other porous materials (e.g. clothing fabric). funnels (or empty plastic bottles). They should be ‘hidden’ amongst scrap paper, cardboard boxes, sticks, wire, empty plastic containers.

Ensure that none of the ‘wreckage’ is dangerous for learners to handle. 


	Main activities
	Put learners into groups of 3 or 4.
How can you separate the sand from the water? 
Give each group three ‘phone cards’ and explain that they have a ‘mobile phone’ that has survived the crash but only has enough power to make 3 phone calls to an expert (i.e. the teacher). Learners explore the wreckage and attempt to separate the sand from the water using what they find. Ensure that the wreckage contains filter paper and some funnels (or plastic bottles, which have been cut in half). Other porous materials (e.g. clothing fabric) could also be hidden in the wreckage. If groups use their first ‘phone card’ suggest they use some of the filter paper in the wreckage. If they use their second, model how filter paper can be placed into a funnel (or empty bottle) to create a filter. If they use their third, model the whole process of using filter paper/a funnel to remove the sand from the water.    
Once learners have separated the sand from the water explain that they have created filters. Put some filter paper into a funnel and pour some water containing sand into it. 

Ask:  
How does the filter paper separate the sand from the water?
Allow learners time to examine the filter paper and to discuss their ideas They could use hand lenses to examine the filter paper (or they could look at a magnified image of some filter paper). Discuss learners’ ideas. Explain that the holes in filter paper allow the liquid to pass through but they are so small that even granular solids (e.g. sand) cannot pass through so they are ‘trapped’ on the top of the filter paper. Emphasise that filter paper works in the same way as a sieve; the holes are so tiny that they are hard to see. 

Model drawing the process of filtration. Draw clumps of solid particles mixed in with the liquid particles. The clumps of solid particles must be larger than the liquid particles. Then draw the liquid passing through the filter paper while the clumps of insoluble solid are trapped on top.  

Learners draw their own diagrams to show the process of filtration. 

	Phone cards (3 per group) 

	End/Close/
Reflection/
Summary
	Ask learners if they can think of examples where they’ve seen filters used. Discuss how filters are used to make tea (or coffee) and show them pictures of the process.  

Finally, ask who has any phone cards left. Those who have at least one are now able to speak to a rescue team and be rescued from the island. 

	



	Reflection
Use the space below to reflect on your lesson. Answer the most relevant questions for your lesson.

	Were the learning objectives and lesson focus realistic? What did the learners learn today?
What was the learning atmosphere like?
What changes did I make from my plan and why?
If I taught this lesson again, what would I change?
What two things went really well (consider both teaching and learning)?
What two things would have improved the lesson (consider both teaching and learning)?
What have I learned from this lesson about the class or individuals that will inform my next lesson?

	Next steps
What will I teach next based on learners’ understanding of this lesson?
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