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Booth Museum of Natural History
Skeletons 
An Information Pack for Teachers

Find out more about skeletons by handling real human and animal bones.  
Why do animals have skeletons?  
What can we discover about an animal by looking at their bones?
[image: image2.jpg]



Contents

Introduction 

Aims of session 

National Curriculum links

Guidelines and risk assessment for your visit  
Group Leader’s sheet 

Pre visit and post visit activities

Background information
You may also like to visit
[image: image3.jpg]Brighton & Hove
City Council





Introduction

The Skeletons handling session comprises an investigation into the skeletons of humans and animals. It will provide an opportunity to investigate the function of the skeleton and how this differs in different animals. This will be achieved through observation, discussion and sorting.

This pack is designed to give a brief introduction to the session, the objects and the way they are used at the museum.  The pack also provides general information about the museum, suggestions for planning and preparing for a visit and some background information on the content of the session. The session has been designed to support elements of the KS2 Science Programme of Study.

Outline of the session
The session lasts for one hour. It will involve a teacher-led discussion, looking at specimens, researching and drawing. 
Introduction and welcome to the Booth Museum of Natural History and discussion about the topic
· why do we need a skeleton?
· how do our bones move?

· differences in animal skeletons

Group work in the Skeleton gallery, directed by the museum teacher:

· human bone identification
· labelling of animal skeletons

· close observation of animal skeletons

Plenary and final challenge 

Group organisation

Please make sure that you have organised the class and the adult helpers into three groups for the handling session.

Worksheets

Worksheets to support independent visits to the Booth Museum of Natural History can be found on the website www.brighton-hove-museums.org 

Aims of the session

The session aims to support the following areas of the curriculum:

1. To understand that humans and some other animals have bony skeletons inside their bodies.
2. How the skeleton is related to movement, support and the protection of vital organs.

3. To make comparisons between the skeletons of humans and other vertebrates.

4. How muscles allow animals to move and that muscles act in pairs.
5. To understand that the design of bones can tell us about the different lifestyles of different animals (preys and predators, herbivores and carnivores etc).
6. To know that some animals have an outer-exoskeleton and that some animals have neither a skeleton nor exoskeleton.
It is also important to remember that museum sessions allow pupils to develop museum learning and social skills.  These are identified below.

The session provides opportunities for

1. Discussion 

2. Observation (how to learn through looking)

3. Questioning

4. Speaking and listening

5. Describing (speaking, writing, drawing)

6. Deduction and/or interpretation

Social skills

1. Co-operation

2. Respect for things/other people

National Curriculum Links

Key Stage 2: Curriculum 2000

	SCIENCE: Scientific enquiry

	Ideas and evidence in science
	· think creatively to try to explain how living things work and to establish links between causes and effects

· test ideas using evidence from observation



	Investigative skills
	· ask questions that can be investigated scientifically and decide how to find answers

· make comparisons and identify simple patterns or associations in their own observations

· use observations to draw conclusions

· use their scientific knowledge and understanding to explain observations or conclusions


	SCIENCE: Life processes and living things

	Life processes
	· that the life processes common to humans and other animals include nutrition, movement, growth and reproduction
· make links between life processes in familiar animals and plants and the environments in which they are found

	Humans and other animals
	· about the functions and care of teeth

· that humans and some other animals have skeletons and muscles to support and protect their bodies and to help them to move

	Variation and classification
	· that the variety of animals makes it important to identify them and assign them to groups



	Living things in their environment
	· how animals and plants in two different habitats are suited to their environment

· use food chains to show feeding relationships in a habitat




Guidelines and Risk Assessment for Schools

Booth Museum of Natural History

BEFORE YOUR VISIT

· Please ensure that students have pens or pencils and clipboards if necessary.

· The students should wear suitable footwear. 
· Please ensure that you have enough adults to provide adequate supervision for your group.  Minimum staff ratio is 1:10 KS1+2, 1:15 KS3.  
· All group leaders and accompanying adults must have a copy of the confirmation letter and a group leader’s sheet that lists the itinerary for the day.

ON ARRIVAL

· Groups must arrive at least five minutes before their first activity is due to start. The teacher in charge should escort the group to the main entrance of the museum and report to the information desk. It is essential that you tell us how many students and adults are in your group. 

GALLERY VISITS

· School parties must remember that the museum is open to members of the public as well. Please supervise your group so they do not block walkways or displays. It would be very helpful if group visits to different galleries are staggered. Worksheets can be distributed before entering the gallery. A range of worksheets can be downloaded from the museum’s website at www.brighton-hove-museums.org.uk
TEMPORARY EXHIBITIONS

· The temporary exhibitions will change during the year.  Please check in advance of your visit which exhibition is on.

PHOTOGRAPHY

· Photography is allowed throughout the museum.  Occasionally photography will not be allowed in a temporary exhibition and there will be a sign to indicate this.  When taking photographs please be aware of other visitors around you and ensure you do not block gangways or disturb others. 

TEACHING SESSIONS 

· If you have pre-booked a teaching session with a museum teacher please report to the information desk where your teacher will meet you and escort you to the education room. 

ACCESS AND SPECIAL NEEDS

· All areas of the Booth Museum of Natural History are accessible for wheelchair users and people with limited mobility. Please inform Museum Learning of any access or special needs requirements when booking your visit. 

· Sessions can be adapted to suit individual needs. Please discuss any specific requirements with Museum Learning when booking your visit. 

TOILETS

· There is an accessible toilet on the ground floor by the front entrance. To access the toilet please ask the staff at the information desk for the key.
MUSEUM SHOP

· Students must be accompanied by a teacher or adult at all times. 

LUNCHES

· There are no lunch facilities at the museum; however, Dyke Road Park is opposite, where schools can picnic in good weather.  There is also a café in the park.
BEHAVIOUR IN THE BOOTH MUSEUM

· Teachers are responsible for the behaviour of all members of their groups throughout the visit.  Please ensure that your party is divided into small groups and that a member of staff or responsible adult is in charge of and in sight of each group.  Other visitors must not be disturbed by inconsiderate behaviour.

· No food or drink, including sweets, may be consumed anywhere in the museum.

· It is not permitted to touch any of the exhibits on display.  This is for their long-term preservation and for safety reasons. 

· We regret that failure to abide by these rules may result in the group being asked to leave the building and future visits by the school being stopped.

GETTING THE MOST OUT OF INDEPENDENT MUSEUM VISITS

· Please ensure that you have a structured day and that your students and all accompanying adults know what the itinerary is.  If you have any queries about exhibitions or activities please let us know well in advance of your visit if possible.  

· It is very helpful if you contact us before your visit so we can monitor how many people are in the museum and advise you on the best time to visit. 

· Please ensure that your students have been given something to do and know why they have come to the museum.  Occasionally students are left to wander with nothing to do, which has potential for negative behaviour and can lead to increased safety risk and disturbance to others.

· Care and consideration must be given to all other users of the Booth Museum.

HEALTH AND SAFETY

· The museum has staff fully trained in first aid should you need assistance.  In this event please alert your museum teacher, if you have one, or another member of museum staff.

· It is essential that groups adhere to our rules and regulations regarding running in the galleries, down the stairs etc. This helps to prevent accidents and ensures that all visitors to the museum have a safe visit.

· The museum has full evacuation procedures in case of emergency or fire.  All fire exits are clearly marked and all staff have received training in evacuation

procedures.  Please ensure that all members of your group understand the importance of following such procedures in the event of an evacuation.

· The museum has £10 million Public Liability Insurance cover.
TRAVEL AND PARKING

· The Booth Museum can be reached on the following bus routes: 27, 27A.

· Coach drop off point is in Dyke Road, outside the main entrance.

· Minibus and car parking is available for disabled group visitors but must be booked in advance. Please tell us the registration number of the vehicle when you make your booking.
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Booth Museum of Natural History

Generic Hazard Sheet – Organised visits

This information will enable schools or groups to develop risk assessments for museum visits as required by statutory regulations on Health & Safety.

The following hazards have been identified as being inherent to visits to and use of the Booth Museum of Natural History and its facilities. These hazards are themselves subject to individual risk assessment by this organisation. This list may not include all hazards that may be present and the council does not accept liability for omissions to this list.

Control measures indicated are for guidance only and the group must satisfy itself as to their suitability. 

	Hazard
	Recommended Control

	Fire
	Evacuate immediately on alarm or if asked by museum staff. Follow all evacuation instructions

	Collision with objects on display
	No running. Follow instructions on behaviour from staff.

	Reckless behaviour – injury to self and others
	Verbal instruction and adult supervision

	Trips, slips, falls
	No running. Beware of changing light levels and changing floor levels. Beware of group members and group leaders looking at displays and not at floor. Verbal instruction on hazards.

	Doors
	Beware of trapped fingers, automatic doors and collision with glass doors.

	Handling objects – physical injury or toxic reaction
	Follow instructions on behaviour. Do not place objects or hands in mouth or eyes. Wash hands afterwards.

	Arts and Craft activities 

Cutting and fastening, choking, paint and glue
	Use only equipment provided or recommended.

Follow instructions.

Adult supervision.


August 2010
Group Leader’s Sheet

Group Leader
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Schedule for the day


The group should collect information about


They should use the following galleries/displays


They need to


Please encourage pupils to ask questions and talk about the things they find.  
Ask them lots of questions to encourage them to look at the display closely.  
Can they find out more from the labels or objects around them? 

 Pre and Post-visit activities for the classroom
A visit to the Booth Museum of Natural History will be most effective if it is embedded within your existing curriculum plans as part of an ongoing project, rather than a one-off experience.  The pre and post visit activities offered here provide a number of ways of making these links.

Before your visit

· Ask the class what they already know about bones and skeletons.  Their existing knowledge could be recorded on a poster or whiteboard slide of a human skeleton, where pupils annotate the body with names of bones and facts that they already know.

· Next, ask the class to think of questions that they would like to have answered by their trip to the museum.  These could be compiled into a whole-class list and brought to the museum on the day of your visit.

· After your visit, pupils can return to their image of the human skeleton and add any extra information they have gained.

Heads, shoulders, knees and toes

· Can pupils think of different versions of this song?

· Could they use the Latin terms for the bones described in the song?

· Could they think of different bones to name in the song?

The foot bone is connected to the…

· Find a copy of Dem Dry Bones for pupils to listen to and remind them that where two bones meet is called a joint.

· Can pupils remember the name of some of the different joints in the human body?

· Give each pupil a card with the name of a bone in the human body and ask them to stand in a circle.

· Explain that their task is to organise themselves so that they are standing next to the person who is the bone that their bone should connect to.

· This activity could be extended by giving some pupils cards with the names of certain muscles that help to move leg and arm joints.  They could then role play moving the bones in the arms and legs.

Measuring bones

· There are lots of different bones that pupils can measure in their own – and others’ – bodies.

· Start by asking the class some questions:

· Is an adult’s skull the same size as a child’s skull?

· Is your foot the same length as your forearm?

· Is your ear the same length as your nose?

· Is your hand the same length as your foot?

· Provide pupils with tape measures so that they can record the different bone measurements they take.

· Once they have completed the activity, return to the questions asked at the start and ask pupils if they came up with any answers.  What other conclusions have they come to by completing this activity?

Background information for teachers

This section is intended to give the teacher background information on some of the objects their class will be working on during the session. 
Please do not use too much of this information with your class before your visit, as it will undermine their investigation and discovery on the day.
Background information

Our skeleton supports, moves and protects. It is both rigid and flexible. Individual bones are stiff and unyielding, forming an internal framework that supports the rest of the body and stops it collapsing into a jelly-like heap. The skeleton can only move because of the muscles around it which support this movement. The skeleton also protects our most delicate and vital organs: the skull protects the brain and the ribs protect the heart and lungs.

Mammals like cats, dogs, monkeys and ourselves all have the same general skeleton design. The spine is the main support for the body, flexible yet able to be held rigid. All have a skull and rib cage to protect and four limbs which are basically the same design. Large and small, long limbs and short, five fingers or fewer, front limbs turned into wings or paddles – despite the diversity of design, the same main bones are in each creature, and they are all mammals.

Bones have adapted to become light, yet strong enough to form the skeletons of two groups of flying creatures: bats (which are mammals) and birds. Many are hollow, with strength coming from the tubular or case-like design. Some bones contain air sacs, which are extensions of the lungs. These give extra lightness and also pull air through the lungs, for increased oxygen supply.

The skeletons of lizards and other reptiles, and of amphibians such as frogs, are similar to the basic bird or mammal skeleton. There is a skull, spine, limbs and tail. But this is not the original skeleton design. Fossils tell us that the first bony internal skeletons belonged to fish. The first fish with backbones (vertebrates) appeared perhaps 500 million years ago. By 350 million years ago, it is thought that a certain type of ‘lobe-finned’ prehistoric fish may have been changing its fins into legs and evolving into an amphibian. The general fish plan of skull, backbone and tail remained, but a new feature – limbs – was needed to conquer the land.

The vast majority of animals do not have a bony internal skeleton. Insects, spiders, shellfish and other invertebrates have a hard outer casing called an ‘exoskeleton’. This exoskeleton does the same job as an internal skeleton, providing strength and support. But it does have its drawbacks. It cannot expand, so the animal must grow by moulting its old exoskeleton and making a new, larger one. Above a certain size it becomes so thick and heavy that the muscles cannot move it. This is why animals with exoskeletons tend to be small – with the exception of marine exoskeletons because the water buoys up the skeleton so that it does not feel so heavy.

Human skeleton

The head acts as the body’s centre. The skull protects the brain, and the senses of sight, hearing, smell and taste. The skull begins life as an intricate curved jigsaw of nearly 30 pieces, sculpted in cartilage and membrane. During development these gradually turn to bone and grow together to form a solid case. The separate bones are eventually knitted together with fibrous tissue. These joins, or ‘sutures’, can be seen as wiggly lines on the skull. From the age of about 30 to 40 years, the sutures slowly fade and disappear. This is one way to tell the age of the skull’s original owner. Air and food pass into the body through the skull. An adult human has 32 teeth. In each jaw (upper and lower) there are four incisors at the front, then, on each side, one canine, and two premolars plus three molars. The enamel of a tooth is the hardest substance in the body. As we eat our jaw moves up and down, side to side and front to back.

The spine is the backbone of the human body. It forms a supporting rod for the head, arms and legs. It allows us to stoop and squat, to turn and nod the head, and to twist the shoulders and hips. Yet, it was originally designed as a horizontal girder, to take the weight of the chest and abdomen: the original prehistoric mammals almost certainly moved on all fours. In the upright human, the spine has an S-shaped curve when seen from the side, to balance the various parts of the body over the legs and feet, so minimising muscle strain when standing. The vertebrae become larger the lower they are in the spine, since they have to carry increasing weight. The human spine works on the chain-link principle: many small movements add up. Each vertebra can only move a little in relation to its neighbours. But over the whole row this means the back can bend double.  The large holes in each vertebra line up to form a bony tunnel or canal. Inside this, well protected from knocks and twists, is the delicate spinal cord. Nerves enter and leave the cord through gaps between neighbouring vertebrae. Occasionally, a disc of cartilage between two vertebrae is squashed and presses on the nerve, causing the pain of a ‘slipped disc’.

The lungs need to inflate and deflate, becoming larger and smaller as they breathe; yet they also need protection against being knocked or crushed. A solid case of protective bone, like the skull around the brain, would be too rigid. Closely spaced, with tough ligaments and muscles between them, the flexible cage of ribs protects the lungs and heart. Each rib is thin and flexible, so that it can absorb knocks without cracking and puncturing the vital airtight seal around the lungs. The ribs move at the points where they join the spine and breastbone. When breathing in, muscles lift the ribs upwards and swing them outwards, increasing the volume of the chest and sucking air into the lungs.

Pelvis - the original prehistoric mammals walked on all fours, with the backbone and the back legs forming a right angle. Most mammals of today, like the cow, keep this general design. The chimpanzee has a less angled pelvis and can shamble along semi-upright. In two-legged creatures the bulk of the body must be balanced above the feet to avoid toppling over. The human pelvis has become more upright so that the line of support runs down the backbone, through each half of the pelvis to the hip joint, and down each leg. Our arms are then left free.

Animals

An animal skull, like the other parts of the skeleton, is moulded by evolution. It is a concentrated collection of clues about how a creature lives and feeds. The skull’s shape and size, particularly the parts dealing with the special senses – sight, hearing, smell and taste – are a result of particular adaptations to a particular lifestyle. A meat-eater that hunts mainly by sight tends to have large eyes, and therefore large sockets in its skull. An animal that hunts by scent develops a long snout, to house the enlarged organs of smell.

The shape of an animal’s jaws and teeth tell us what type of food it eats. Long, thin jaws, with small teeth towards the front, are good at probing and nibbling. These jaws are useful for small items of food such as berries or insects. But such a design does not have the crushing power of short, broad jaws, with large teeth near the back. This type of jaw is useful for grinding tough plant material or cracking bone and gristle. Many animals have a combination of these designs.

Herbivores – cows, horses, goats, camels are herbivores. They have a diet of plants. The lower jaw bone is generally deep at the back, giving a large area to anchor the strong chewing muscles. Special jaw joints allow sideways movement of the jaws as well as up and down chewing. Herbivores must pulp their food well before they swallow it, since unchewed plant material is difficult to digest chemically in the stomach and intestine. Their cheek teeth are broad and flat.

Carnivores – animals with jaws and teeth adapted just for meat eating, such as lions, tigers, cats and dogs. They have more pointed teeth for catching and slicing; less chewing is needed as meat is easier to digest.

Omnivores – these are animals that eat both plant and animal foods. To cope with the varied diet, their jaws and teeth are usually less specialised.
Rodents – are herbivores but their front four teeth are large and sharp, specially adapted for gnawing.

Pelvis – transmits the push of the legs to the rest of the body. Even four-legged animals push from the rear, with the back legs as the driving force. The ball-and-socket joints at the top of the thigh bones allow the legs to move, while the joints which connect the spine, reinforced by ligaments, transmit the propulsive power to the body. Most animals have an elongated pelvis as they move for at least part of the time on four limbs.

Structure and Repair of Bones

Living bones are not pale, dry and brittle, as they are in a museum. Bone in the body is a busy living tissue. It is one-third water; it has blood vessels going in and out of it, supplying oxygen and nutrients and taking away wastes; certain bones contain marrow which produces blood cells; and bones have nerves which can feel pressure and pain. Bone is also a mineral store, containing calcium and other chemicals which give it hardness and rigidity. However, bone will give up its minerals in times of shortage, when other parts of the body (such as nerves) need them more. Bone tissue is made and maintained by several types of cells. ‘Osteoblasts’ make new bone by hardening the protein collagen with minerals. ‘Osteocytes’ maintain bone, passing nutrients and wastes back and forth between the blood and bone tissue. ‘Osteoclasts’ destroy bone, releasing the minerals into the blood. All through life, bone is continually being reconstructed and reshaped as a result of the stresses, bends and breaks it endures.

Most bones have an outer shell of hard, solid, ivory-like compact bone. Tendons, ligaments and other parts attach to this rigid shell via the living bone’s ‘skin’, the ‘periosteum’. Inside the compact bone is a looser, lighter network of ‘spongy bone’ that contains the marrow.
Since bone is an active living tissue, it can usually mend itself after a crack or break. The gap is bridged first by a fibre-like material, to form a scar or callus. Then bone-making cells (osteoblasts) gradually move into the callus and harden it into true bone. This is usually a little lumpy around the edges. So bone-destroying cells (osteoclasts) sculpt the bumps to produce a smooth bend. Some broken bones need a helping hand to steady them in place, while the parts knit together securely. Splints can be used or an internal splint made up of steel pins screwed into place.
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You may also like to visit…

The Royal Pavilion

The Royal Pavilion was the extravagant seaside residence of King George IV.  The lavish interiors combine Chinese-style decorations with magnificent furniture and furnishings. Adorned with gilded dragons, carved palm trees and imitation bamboo staircases, the palace's unique style mixes Asian exoticism with English eccentricity. Daring and inventive colours feature throughout, and there are many original items on loan from HM The Queen. 
The Royal Pavilion offers independent visits and guided tours to school groups
Brighton Museum & Art Gallery

Brighton Museum & Art Gallery was originally King George IV’s riding stables. In 1873 the building was converted into a museum, with the incorporation of a library in 1902.  Brighton Museum & Art Gallery boasts dynamic and innovative galleries that provide access to the museum's nationally and locally important collections.  Galleries include Fashion & Style, World Art, Performance, Body, Fine Art, Local History and 20th Century Art & Design. The museum has a thriving temporary exhibition programme, ensuring that visitors have greater access to the museum’s large collections, and opportunities to enjoy a broad and exciting range of art, past and present, as well as touring exhibitions. 
Brighton Museum & Art Gallery offers independent visits and taught sessions to school groups 
Hove Museum & Art Gallery

Hove Museum & Art Gallery houses the most important contemporary craft collection in the South East outside London, and one of the most significant toy collections in the UK. Come along and see the magical Wizard's Attic where highlights include dolls, teddy bears, a working train set, a workshop for broken toys and a bedroom split by time. There is also a Local History gallery, containing the Amber Cup, one of Britain's most important Bronze Age finds, and Fine Art, Film and Exhibition galleries. 
Hove Museum & Art Gallery offers independent visits and taught sessions to school groups
The Booth Museum of Natural History

This beautiful Victorian museum is the place to see dinosaur bones, a whale skeleton, and hundreds of species of British birds and butterflies.  Feel, touch and learn about natural history in the interactive ‘hands-on’ gallery, and admire the macabre art of Victorian taxidermy in this quirky museum.  
The Booth Museum of Natural History offers independent visits and taught sessions to school groups as well as Natural History School Loans
Preston Manor

This old Manor House evokes the atmosphere of an Edwardian gentry house both 'upstairs' and 'downstairs'. Dating from c1600, rebuilt in 1738 and substantially added to in 1905, the house and its contents give a rare insight into life during the early years of the 20th century. 
Preston Manor offers guided tours and Victorian role-play to school groups as well as School Loans
To find out more please visit


 www.brighton-hove-museums.org.uk 


or contact the Bookings Office


03000 290903


visitor.services@brighton-hove.gov.uk
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