
Draft Unit Plan
Science: Key Stage 2 

Argh! There’s a skeleton inside you!
By Idan Ben-Barak

Science Purpose of Study Extract

· A high-quality science education provides the foundations for understanding the world through the specific disciplines of biology, chemistry and physics. Through building up a body of key foundational knowledge and concepts, pupils should be encouraged to recognise the power of rational explanation and develop a sense of excitement and curiosity about natural phenomena.

Year 3 Programme of Study

Pupils should be taught to:
· Identify that humans and some other animals have skeletons and muscles for support, protection and movement

Key question: how does this unit build on prior knowledge and where might it lead?

This unit builds on the Key Stage 1: Year 2 programme of study:
· Pupils should be taught to find out about and describe the basic needs of animals, including humans, for survival (water, food and air); pupils should be taught to describe the importance for humans of exercise, eating the right amounts of different types of food, and hygiene. 

The unit will lead to the Key Stage 2: Year 4 programme of study:
· Pupils should be taught to describe the simple functions of the basic parts of the digestive system in humans; pupils should be taught to identify the different types of teeth in humans and their simple functions.

	What are the key concepts for this unit?

· Humans and other animals
· Skeleton
· Bones
· Muscles
· Movement
· Investigations
· Working scientifically
	Is it worth summarising what we want pupils to know on a knowledge organiser? If so what should be included?

n/a




	How will we introduce it?

Prior learning: Look at the front cover of the book together and introduce the title. Quog the alien is shocked that there’s a skeleton inside us, but what is a skeleton? What do you know already? Display 3 sentence starters on the board: ‘I know…’, ‘I think…’, and ‘I wonder…’. Ask pupils to discuss what they already know about skeletons, what they think think is true but aren’t quite sure, and questions they have about them. Give pupils pieces of paper on which to write their responses, and stick them under the corresponding titles. As you work your way through the unit, these could be used to set out the learning journey, as well as confirming or correcting pupils’ knowledge and understanding.
	How are we going to take pupils through this unit?

Optional pre-reading activity: Before introducing the book to the class, you could make jelly-filled gloves to demonstrate Quog’s floppy hands and make the story telling memorable. Simply fill washing up gloves with jelly, secure them tightly with elastic bands, and set them, upright, overnight in the fridge. When you come to read the story, mimic Quog trying to push the engine using the jelly-filled gloves. Leave the jelly in the gloves, and challenge pupils to try using them to carry out simple tasks like tucking in a chair.

While reading: The book is designed to be interactive, so be sure to involve the pupils in the storytelling as you go through.

Making Quog investigation: (adapted from Oak National Academy) This activity is designed to demonstrate how bones provide support the body – the rice-bag Quog may not stand perfectly, but is a visual representation of why bones are important. You will need enough rice to half fill a strong sandwich bag for each pupil in your class. Secure the bags tightly with elastic bands at the top to stop the rice escaping, and at the sides to create arms. Introduce the rice-bag as Quog, and explain that the pupils will investigate how to make a strong skeleton to support her body. Have a selection of materials available, such as straws, lollipop sticks, dowls, card, etc, as well as sticky tape, elastic bands and so on. Ask pupils to design a frame to support Quog’s body, and have a go at putting the frame in the bag to see how well it works. They may need to do this activity in trays to minimise mess! Use the following questions to support, deepen and further learning:
· Why did the rice collapse without a frame?
· What materials worked best for making a strong frame?
· Did you use the same material for every part of your frame? Why/why not?
· Could you combine materials to make them stronger? How?
· What shape will the frame need to be for it to be sturdy?
· Which part of the skeleton-frame is the most important? Why?
· What would happen to the rice if one part of the frame was broken or removed?
· What part of the body do you think the bag might represent? Why is it important?
· Look at the aliens on the last page of the story – would their frames need to be different from Quog’s? How? Why?

Chalk hands: After reading the story, focus on the page of the story that shows the bones in the hand. Ask them to try and identify the bones from the picture in their own hands. If possible, give pupils chalk, and get them to draw the rough placements of the bones in the hand, and watch what it looks like when they ove their hands.

Masking tape skeleton: (adapted from Oak National Academy) Ask pupils to think about what bones in their bodies they know about. What do they feel like? Are they all the same shape and size? Organise the class into pairs, and give each pupil a roll of masking tape. Ask pupils to use the masking tape to mark the positions of the bones in their upper body. They could start with the arms, and then see how many they can find. They may need their partner’s help to put the tape on their backs. When they’ve finished, ask the pupils to compare their masking tape skeleton with their partners, discussing the similarities and why they are similar. Then, give pupils a diagram of the bones in the upper body and ask them to see which they identified correctly. They could label their masking tape skeletons with the names of each bone they’ve identified. 

X-ray images: In the story, Oort has an alien ability to x-ray your hand. But how do humans see skeletons? Use this NHS X-ray Guide for Children to show how we take x-ray images. Use the x-ray images inclouded in the guide to explore the bones. Use the following questions to guide the discussion:
· What part of the body is this? How can you tell?
· Are the bones all the same size? Why/why not?
· Why are the bones shaped that way?
· How are the bones connected?
· Why do you think the bones are organised in that way? 

Bone fact file: In the story, Quog x-rays the bones in your hand. Explain that in this activity, the pupils will use an x-ray to learn about other bones in the body, and create a skeleton fact file for Quog, to tell her about the rest of the skeleton. You will need access to the internet. Provide pupils with access to this Skeleton Anatomy Viewer, in which pupils can explore the skeleton and click on different areas to learn more. More able learners might be interested in using The Human Body Game in this activity.

Build a skeleton: Explain that Quog has gone back to her planet and told all her alien friends all about bones – now they all want some! They’ve grown some, but they don’t know how to put them together. Provide pupils with cut-out pictures of a human skeleton, and ask them to arrange and label them, so Quog’s friends know how to put them together. Use online and physical research materials to help pupils label the diagrams. Alternatively, use thw following interactive websites to build a skeleton and create labelled diagrams of skeletons to send to Quog’s alien friends. 
· Dairy Australia
· Wordwall
· Innerbody (for more able learners)

Moving muscles: Focus on the part of the story where Quog sees the muscles in your hand. What does the story tell us about muscles and what they do? Use the information from the back of the book to show how muscles, nerves and bones work together to allow movement, as well as this BBC Bitesize video to support. Provide pupils with different materials to create their own muscle models in order to explore what happens to their muscles when they move. Three different muscle model instructions are below:
·  1
· Cardboard tubes & balloons
· Card & elastic bands 2

Protector Bones: In the story, Quog is told how bones provide support and movement, but hard bones also have another purpose – they help protect our organs. Ask pupils what organs they know of and where in the body they are. Organise pupils into small groups and give them a large sheet of paper. Ask them to draw around one of their group, or alternatively, draw around a doll. Ask them to identify and draw on the following organs, or if possible, have pictures of the major organs for them to stick on:
· Brain
· Heart
· Lungs
· Spinal cord
Then ask pupils to use separate pieces of paper to draw the bones that protect those organs (skull, rib cage, spinal column). Draw them the same size as the large drawing, so they can be stuck on like a lift-the-flap. Pupils could write, on the inside of the flap, information about how and why the bones protect those areas.

Exploring different skeletons: Look at the aliens Quog sees at the party at the end of the story – how would their skeletons be different from a human? Provide pupils with different images of animal skeletons and ask them to decide which would work best for the different aliens in the pictures, explaining why they’ve made those choices. Use the following questions to aid discussion:
· How are these skeletons different from a human skeleton?
· Why is this skeleton different?
· What bones do they have in common?
· Do all animals have the same skeleton?
· How is an animals’ movement affected by their skeleton?

Investigation: In the story, Quog grows bones in her arms – how long are her arms compared with her height? Is this the same for humans? From this discussion, develop a question to investigate along the lines of ‘is a human’s arm span the same as their height?’ Design an investigation together, considering how they will set up an enquiry. Pupils could work in small groups to set up their investigations, considering the following elements:
· What will they measure?
· How will they measure it?
· How will they make sure measurements are fair and accurate?
· What equipment will be needed?
· How will you record your data?
· How will you present your findings?
Pupils should carry out their investigations, drawing conclusions from their findings. 

	How will we know if our children have learnt what we have taught them?

· Pupils can identify the main parts of a human skeleton.
· Pupils can compare human and animal skeletons.
· Pupils can describe how skeletons and muscles provide support, movement and protection.
· Pupils can ask relevant questions and use different types of scientific enquiries to answer them.
· Pupils can make relevant, careful observations based on evidence.
· Pupils can use simple, scientific language.
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