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Organs, organ systems and the properties of living things 

KS1

Point to the different external parts of the body (play ‘Simon Says’, ‘Hands Shoulders Knees and Toes’). Feel the bones and skeleton and compare them to drawings and skeleton models (sing ‘Dem Bones, Dem Bones’). Feel the heart and pulse beating and the chest moving while breathing. Compare them before and after exercise. Look at models of the body and identify the main organs: heart, lungs, digestive tube from mouth to anus, brain. 

KS2 – developed in increasingly more detail at KS3/4

Point to the location of the main body organs on your own body. Paste the cut outs of the body organs onto an outline drawing of the body to show the locations. Record the functions of the organs and organ systems from your knowledge as below:

Body part
What I think it does What I need to find out
What I think now

Now make a list of the seven properties of living things (for KS1 do it for feeding and movement) and show on an outline drawing of the body how our bodies can carry these out. Check your ideas with the model torso, the resource books, Acorn:Bodywise, CD-ROM Ultimate Human Body and the list of functions.

Compare the above with other animals. Make a list/picture/collage to show examples of how different animals carry out the seven processes of living things.

How do plants carry out these functions? Make drawings of a plant and a human body to compare how each carries out the processes of life.

How would you define an animal and a plant on the basis of how they carry out these processes? How would you define a living thing compared to a non living thing?

Different groups or individual children could research different kinds of animal (e.g. a mammal, bird, reptile, amphibian, fish, insect, earthworm, snail etc).

The digestive system and food KS1/KS2

What is food for? What kinds of food do you like? Carry out a survey of favourite foods. 
List the main classes of foods (carbohydrate, fat, protein, minerals, vitamins, fluid). Cut out pictures to show which foods are good sources of each, and make into a Venn diagram. 

Think of ways to show that most of our food is used to fuel our bodies (e.g. the protein part of a meal is small compared with carbohydrate part).

What is a balanced diet? Think about how our bodily requirements alter with different circumstances, e.g. age, circumstance, type of activity or employment. Rather than talking about ‘healthy’ and ‘unhealthy’ foods try and think about foods fit for purpose.

KS1 — Sailor Bear is about to take a trip across the Atlantic ocean, he could travel in two ways:

• as a passenger on a cruise ship 

• sailing single-handed

Think about the type of foods he would need for each. There is no such thing as an unhealthy food, it is just the way we tend to misuse them. This approach could be developed and adapted for KS2.

KS2 — What is the purpose of the digestive system? Draw the parts and show what each is for. What are the important products from the digestive system?

Design and draw a machine which will do the job of the digestive system.

Make a flow chart or a story to show what happens to some food (such as a piece of toast) as it enters the mouth and is passed through and around the body. Include what happens to the undigested waste and how the food is used in the cells. What is the food used for in the body? What is the role of oxygen? What happens to waste material produced in the cells?

Chew a piece of bread for a long time and notice that it turns sweet eventually. Why is that? Spot some iodine on to potato or bread to show starch. Try other foods.

Hold the food items in a flame (candle) and observe (carry this out in a well ventilated place). Explain your observations. What is required to release energy from food? What waste is produced? Compare this to what happens in the body. Peanuts work well in this investigation, but be careful with nut allergies. An alternative would be crisps or a similar snack.

Practise cleaning your teeth carefully according to dental hygienists’ advice (pamphlet). Use disclosing tablets to check for removal of plaque. Draw a tooth showing the parts. What is recommended for dental hygiene? What are the four kinds of teeth and what are they used for? Compare teeth in humans (omnivore), a herbivore and a carnivore.

KS3/4 

What do we need for a healthy diet? What are the main health problems of affluence and of poverty?

Make drawings or a collage to compare other animals in their feeding and digestion methods. What differences are there between predators and prey, herbivores and carnivores? Give some examples and make a list of differences. Why are the livers of carnivores so big, and why does their urine tend to have such a strong ammonia smell? Make another drawing to show how plants get their food. How does this affect the way they live, e.g. they stay in one place and their movements are slow.

What sources of protein rich foods are available to a vegetarian who:

· will eat animal products but not meat?

· will only eat plants?

Why must diets contain some protein?

Construct flow charts for the digestion of proteins, fats and carbohydrates to show how they are digested, where this mainly happens and what happens to them in the body.

Using a model torso list and draw the organs of the digestive system and say what their functions are. 

Describe the changes that take place in a chicken and salad sandwich as it passes through the digestive system.

Explain how the liver controls substances coming from the intestine and into the general blood circulation.

Breathing and respiration 

KS1

Feel your chest movement as you breathe. Why do you need to breathe? Notice what happens during and after exercise.

Extension for KS2

What is happening to the size of the chest as the rib muscles (intercostal muscles) and diaphragm muscles (below the lungs) contract? Measure the chest at rest and expanded to see the difference. Blow through a tube into an upturned bottle in a sink/bowl full of water (a 3 litre lemonade bottle is fine for most children, but may be too small for large children or adults). The bottle can be graduated by pouring water in and marking off in 100ml amounts on the side. Try the 5 litre bag provided which blows up into a long tube.

Design and draw a model of the lungs to show how the air moves in and out as the chest cavity increases and decreases. Make a drawing of the main features.

How is oxygen passed around the body? What is it used for? How is waste carbon dioxide passed out?

Blow through a tube into lime water and note that it turns milky — a test for carbon dioxide. The carbon part of this was once the carbohydrate in your food.

KS3/4

What is the difference between breathing, gas exchange and respiration? How are they connected?

Describe the path taken by a molecule of oxygen from the time it is breathed in to the time it enters the heart in some oxygenated blood. 

What are the immediate and long term effects of tobacco smoke on the trachea, bronchi and lungs? What diseases are associated with smoking?

Compare breathing, gas exchange and respiration in other animals (e.g. another mammal, a frog, a fish, a worm, a woodlouse). What kind of gas exchange happens in plants? Make a drawing to compare this with an animal. 

The heart and blood circulation 

KS1/KS2

Feel your chest and the heart beat. Listen to it with a stethoscope. An easier way to check your heart rate is to feel the pulse on your neck or wrist.

Carry out an investigation to measure heart rate (through the pulse on the wrist or neck) before and after vigorous exercise. Note breathing rate also (a tissue held hanging over the mouth can show this).

KS2 — Record every minute following rigorous exercise until heart rate and breathing level off. Record your results on a graph. Explain why the heart rate and breathing rate increase with exercise. What is the recovery rate? How does it vary with fit and unfit people? How can you get fit? What happens when you get muscle cramp?

What is the heart for? What is the blood for? Look at the model heart, name the parts and find out how it works. Make drawings to show the route of the blood as it passes through the heart. What are the muscles for? What are the valves for? Why are the lower chambers (ventricles) larger than the upper (auricles)? Why is the left side thicker than the right? Why does the blood go to the lungs before it goes to the rest of the body?

What are arteries, veins, arterioles, venules and capillaries? What are they for? Why are the artery walls thicker than the veins? How is blood passed to the body and returned? What happens in the capillaries? Why are the walls very thin?

What is carried in the blood? What is each part used for? Why is blood circulation so important? What happens if it stops through heart muscle failure (heart attack) or blockage through clotting (thrombosis)? How can we keep the heart and blood flow healthy?

KS3/4 

How are red and white cells different in structure and function? Where would you find haemoglobin combining with oxygen to form oxyhaemoglobin? Where would the opposite process take place? Why is it harder to breathe at altitude, and why are long distance runners who train at altitude co successful?

What are the functions of the different parts of the heart, including each of the four chambers, the muscular walls and the valves? How do veins, arteries and capillaries differ in structure and function? What are the main diseases of the heart and circulatory system and how can the risk of suffering from them be decreased?

Bones and skeletons 

KS1/KS2

Feel the bones in your own body. Identify different kinds of bones for moving, protection and support. Name as many as you can.

Make 2D art straw collage models of skeletons. Show figures in different kinds of movement to show how the skeleton acts.

Feel the arm muscles contract as you flex and extend the arm.

Extension for KS2

Look at X-ray photographs to show how fractures can be diagnosed. How do broken bones heal? Think of the two components that make up bones — the tough living protein which dominates young children’s bendy bones and the hard brittle calcium phosphate which dominates in old people’s bones. 

Find out how the muscles are attached (tendons) and how the bones are connected (ligaments, cartilage and lubricating fluid). How do the muscles cause movement? Make a model of the arm bones and muscles from cardboard and elastic.

KS3/4

Look at the skeletons of the rabbit, monkey and human. How are the different animals adapted for support, movement and feeding? (Compare body posture, length of limbs, teeth, jaws.) Identify the different types of joints (hinge, swivel, pivot, fixed) and name as many bones as you can.

Compare body support in backboned animals to those without backbones. Non backboned animals include jellyfish (supported by water), worms and snails (hydrostatic skeleton — supported by water in body, like a water filled balloon), insects, crabs and woodlice (exoskeleton — external skeleton, like a suit of armour).

Identify the following joints: hinge, ball and socket, fixed. Draw a moveable joint and show how it is protected from wear and how muscles are attached for movement. How do the muscles make a hinge joint work?

What are the main diseases of the muscle and skeletal system ? How does exercise keep bones and muscles in good condition?

The nervous system 

Senses at KS1

Feeling

Put a range of objects (chosen for their diversity of texture and properties) in a circle. Feel each object in turn and develop vocabulary to describe how it feels. Sort the objects according to a range of criteria. Put the objects into sets. Some sets may overlap. Use the feely bag or box to explore the objects inside.
Develop vocabulary in the absence of sight. Play a guessing game in which one person describes an object and the others have to guess what it is.

Taste

Note the health and safety issues in these investigations Invite a blindfolded subject to guess the different foods available to you. Put small pieces of the food on a plate and ask the person to describe the taste of each in turn without saying what the food is. Develop vocabulary to describe taste. What is the effect of tasting with your nose pinched? Carry out a survey of the class to find out their favourite foods/taste.

Smell

Carry out similar activities to the above based on the sense of smell.

Hearing

Go on a listening walk and record all the sounds you hear as a list. Later sort the sounds out according to criteria such as loud, quiet, high, low, near, far away, made by people, made by nature, pleasant, unpleasant. Put the sounds in a sequence such as the loudest to the quietest and then in sequence using other criteria. Use a tape recorder to make a sound quiz. Alternatively play a sound quiz by making the sounds behind a screen. Links with National Curriculum Music can be drawn.

Sense matching

Examine the pairs of objects provided. They have only one difference. Which of the senses can be used to distinguish them? Explain how you were able to tell the difference.

Seeing

Looking at colour. Using sets of objects sort them according to colour. Develop vocabulary to describe colours. Look at a range of pictures which show how colours and patterns are used to tell us something, e.g. traffic lights, police car, fire engine, traffic signs. Look at a range of pictures of animals and talk about how they use colour for protection, warning etc.

Senses at KS2 – can be adapted for KS3/4

Transmission of a stimulus

This investigation is done with the whole group. Hold hands in a circle. Pass a squeeze around the circle. Measure the time it takes to go round. What is the time for each person? What is the approximate speed of receiving, processing and transmission of the stimulus? What happens when the process is repeated several times. Record graphically.

How sensitive are different parts of the body?

Use two pins to find the smallest distance that your partner can distinguish between two points. Repeat this on the back of hand, palm, finger tips, sole of foot, leg, lips, cheek etc. Record results appropriately and explain them.

Sensing hot and cold

Place your hands separately in the hot and cold bowls. After a minute or so plunge them both in the middle lukewarm bowl. What do you feel? Explain.

Why do we need smell to taste?

Place a piece of onion on the tongue whilst holding your nose. Remove your hand. What happens? Explain. Why can’t we taste when we’ve got a cold?

Reaction time

How long does it take you to turn 20 cotton reels over (place precisely on circles drawn on a sheet of paper)? Compare the times for left and right hands. What  happens with practice? Record graphically. How would you record for a group? 

One person opens a hand and the partner holds a ruler above it.  When the ruler  is dropped try to catch it between the thumb and  forefinger. Measure the reaction time by the distance the ruler dropped before catching. (This is an interesting one to do after a couple of drinks!)

Reflex reaction

In pairs, each hold a hand over one eye then remove it. What happens to your partner? Explain.
Show the knee jerk response by tapping your partner just below the knee whilst he/she is sitting with one leg crossed over the other. Explain.

Why and when do doctors use these tests?

Why do we need two eyes?

Draw a line across the middle of a piece of A4 paper. Place the paper on the table so the line is about half a metre from the edge. Get down to the eye level of the table so you can hardly see the line. Hold a coloured pen in your hand. With both eyes open make a large sweep with your arm and place a mark with the pen where you think the line is. Repeat 10 times. Now repeat the process using a different coloured pen with first one eye closed and then the other.

Which is most accurate, both eyes, right or left? Explain. Why do we need forward facing eyes? Why do tree dwellers and predators need forward facing eyes? Why do prey have eyes at the side of the head?

The blind spot

•                           X

The cross and spot are about 15 cm apart. Close your right eye, hold the sheet at arm’s length and look at the cross with the spot away from your head. Bring the sheet slowly towards you. What happens to the spot? To explain why the spot disappears you need to realise that the nerves in your eye need to get out to the brain, so there is a spot on the retina where no light sensitive cells exist — this is called your blind spot. Use the model eye to see where the light from the spot must land at the back of your eye.

Why do we need two ears?

One person is blindfolded whilst the other says his or her name. The blindfolded person points to the direction of the sound and this is repeated for up to 10 calls. Each time draw on a map how the direction matches the origin of the sound. Now repeat with one finger in one ear, then the other. Show your results in a suitable form. Explain.

Why do animals with ears usually have two? How do other animals hear, e.g. earthworms, insects, fish? How can hearing be made more acute? Devise an investigation to show this.

The eye and ear

Examine the models and explain how they work for seeing and hearing.

Optical illusions

Try out the optical illusions and explain how the eyes can be fooled. Incorporate this into an explanation of how we see.

Extension for KS3/4

How are sensory and motor neurons similar/ different in structure and function?

Describe what happens in a reflex arc, for example when we rapidly remove our hand from a hot plate. How is this different from a voluntary action?

Describe the biological events involved when you hear a sound and turn your head to it.

Growth and reproduction 
KS1/KS2

Similarities and differences

Take individual measurements of 8 people in the group, e.g. height, weight, head width, leg length, hand span, shoe size, lung capacity etc and record on a database such as Junior Pinpoint (KS1&2), or a spread sheet such as Excel

KS2

Draw graphs (bar charts of all people and histograms of the ranges of measurements) to show the variation in the group. Ask questions about the graphs. Notice the approximately bell shape of the histograms showing a range about a mean. Are any of the measurements related, e.g. shoe size and height? Make scatter grams of these correlations, or generate them from the database on the computer 

Elements of this topic can give rise to negative feelings among some pupils. Examples of this could include reference to weights, heights or other characteristics of the human body and human genetics in the cases of adopted pupils. Care should be taken to identify potential areas of concern.

Get pupils to collect photographs of children and adults of different ages. Look for changes due to growth and ageing. This can be combined with a family tree.

Pupils can take measurements of people of different ages (include a full range ideally, but detailed measurements and averages can be easily made from the full range of primary school children in different classes). They can then make drawings to show how the proportion of head size, body length and leg length change with age. Many schools will already have data for your class, collected when they were lower down the school. Find out if these data exist and see if you can add to them. In reception you may like to begin to make a simple record. Ask children how we grow, and why it is important to have a healthy balanced diet.

Sex and reproduction

Please note that sex education should only be taught in strict accordance with the wishes and policy of the school and under the clear guidance of the staff.

Babies in humans and other animals can be introduced at any age. A valuable lesson for young children is to invite a willing mother of say a 6 month old baby to bring the child into the class and talk and answer questions about his/her needs and how he/she is growing and so on.

KS2 — Details of human reproduction are best covered with supporting video material (BBC/C4 educational videos are excellent). Schools are required to have policies on sex education, which should be referred to (usually covered at year 5/6). After viewing and making clear the main points, open discussion will encourage children to ask any questions about things they need to know. If they are encouraged to write these down (anonymously) initially, this helps to overcome any possible embarrassment, though usually all will participate if an open and supportive atmosphere is developed.

KS3/4 

A similar approach to that mention above is useful to give pupils opportunity to discuss the issues and to ask questions at the level that is relevant to them. In addition they will explore the anatomical and physiological details of sexual reproduction in greater detail, including answering questions such as:

What is the purpose of sexual reproduction? How is it different from asexual reproduction? Describe how each takes place in a yeast cell, a flowering plant a snail, an insect, a bird, a mammal (not human) and humans.

What changes occur in boys and girls occur during puberty? What sex hormones are involved in production of male and female characteristics?

Describe how hormones control menstruation, pregnancy and birth.

How do sperms and ova differ? Trace the path of sperms form the testes to fertilization in the female. What happens at fertilization? Describe the changes that take place to the fertilised egg (zygote) during pregnancy.
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