Science Year 4 
                         Biology Strand: On the Move

	Find updated lesson plans for Year 4 Science here: http://bit.ly/14CWEJf

	Session D

Muscles
	Objectives: To understand that the human skeleton is jointed to allow muscles to create movement. 

Sc2 1a Understand that the life processes common to humans and other animals include nutrition, movement, growth and reproduction.

2e Understand that humans and some animals have skeletons and muscles to support and protect their bodies and to help them move.

2h Understand the importance of exercise for good health. 

Breadth and Balance: 2a Use scientific language and terms to communicate ideas. 

	Scientific enquiry
	Sc1 1a Understand that science is about thinking creatively to try to explain how living things and non-living things work and to establish links between causes and effects. 

	Resources needed
	Thick card, paper fasteners/split pins, rubber bands, stapler, scissors.

	Whole class teaching: (links to Sessions 5 & 6, Rattle those Bones Theme, Healthy Me Topic & Session 5, Citius Altius Fortius Theme, LKS2 Olympics Topic)
In the second session chn discovered that the skeleton has three main functions – support, protection and movement. The human skeleton with its 206 bones is jointed so that we can move one part against another. Muscles enable us to move our bones, because they are attached to the ends of the bones and can shorten or lengthen. When muscles contract (shorten) they allow us to move, tell the chn that when any part of our body moves, muscles are in action! Muscles act in antagonistic pairs and can only pull; they cannot push. Often many muscles work together to have a single effect, e.g. it takes 17 muscles to smile (with 17 antagonist muscles relaxing) & 43 to frown – so smile, it’s easier!! Make various faces – anger, surprise, happiness – feel your face – which muscles are hard (contracted) and which are soft (relaxed)?

Your body has over 650 muscles and many different types of joints to allow our bodies to move in different ways. Take a look at http://insideout.rigb.org/insideout/anatomy/casing_the_joint/index.html to find out more about the hip, shoulder and knee joints. Tell the chn that ligaments and tendons at the ends of the muscles hold the bones together at the joints, while cartilage between the bones stops them from rubbing against each other. Discuss the different kinds of joints, pausing to allow chn to investigate the range of movement they have at each.  Hinge (elbow, knee, fingers, etc) – like a door hinge; Saddle joints – base of thumb; Ball and Socket - hip, shoulder; Gliding joint – wrist. 
Group activities:

As the chn to investigate the range of movements at different points around their bodies and turn their attention to the muscles surrounding them. Ask chn to look closely at their upper arm as they curl their arm towards their chest from their side – the muscle bulges! As the arm is raised the biceps (on the front of the arm) contracts, at the same time a muscle on the back of the arm, the triceps, relaxes! They work together to control the lifting arm. As the arm is lowered the opposite happens, the biceps relax and the triceps contract. Tell the chn that they are going to make a model of their arm to show clearly what is happening to the two muscles of the upper arm when the arm moves at the elbow. Show chn animation of elbow joint (see website list). Using (session resource) support the chn as they construct their working models using elastic bands. When complete chn should be encouraged to use the model to aid their description of what is happening as we move. Tell the chn that if a movement is repeated over an over again the body creates more muscle to help make things easier, in this way keep fit activities help build muscles and make joints stronger. 

Extension: Are chn aware that the meat they eat is the muscle of animals? Fibres can be seen in the meat (it is called striped muscle) – these slide across each to contract the muscle. 

	Plenary:

Tell the chn that joints can easily be damaged or diseased which can then make movement difficult & painful, e.g. rheumatism, arthritis, etc. Stress the importance of exercise in keeping joints and muscles supple; warming up is also very important so that the amount of pressure we put on our joints and muscles increases slowly. Science now allows artificial joints to be fitted to people whose joints have been damaged or diseased. Take a look at http://www.bbc.co.uk/science/humanbody/body/factfiles/joints/gliding_joint.shtml to see and move some examples. 

	I can:  
1. Describe how joints in my skeleton enable movements.

2. Understand that muscles work in antagonistic pairs.

3. Understand that muscles attached to my bones contract (pull) to create movement. 
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