[image: image1.jpg]Brighton & Hove Museums




Booth Museum of Natural History
Adaptation and Survival
An Information Pack for Teachers

How do different animals adapt to their environment?  This session focuses on the various ways different animals use camouflage to survive.



Contents

Introduction 

Aims of session 

National Curriculum links

Guidelines for your visit and risk assessment

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 Adaptation and Survival handling session involves investigating the ways animals survive in their habitat and the camouflage of different animals, by looking at real specimens. Pupils will be able to find out why animals have camouflage and how this has evolved. It will allow them to develop ideas of the different sorts of camouflage used throughout the animal kingdom such as mimicry, blending in to a background and gathering as a herd. 

The session has been designed to support elements of the KS1 and KS2 Science Programme of Study.

This pack provides general information about the museum, suggestions for planning and preparing for a visit and some background information on the content of the session.
Outline of the session
The session lasts for one hour. This will involve a teacher-led discussion, looking at specimens, investigating and drawing. 

There will be whole class discussion looking at different animals that use camouflage and animals that have adapted their bodies to suit their habitat. 
The group will divide into four smaller groups and have an opportunity to investigate specimens and explore themes of mimicry, habitat camouflage, adaptation and evolved body parts. 
The group will then have a final gallery challenge.   

Group organisation

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

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

1. To recognise how different animals have adapted specific body parts and body coverings in order to survive in particular environments 

2. To identify the different ways in which some animals use camouflage in order to deter predators

3. To identify how predators use camouflage to catch their prey

4. To be able to name animal features e.g. fur, feathers, scales

5. To be able to name parts of animal bodies e.g. wing, leg, beak, antennae

6. To recognise how the habitat and feeding habits of an animal contribute to its markings

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
· use simple equipment and materials appropriately and take action to control risks
· 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
	· know 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

	Variation and classification
	· how animals can be identified and assigned to groups

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



	Living things in their environment
	· living things and the environment need protection

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



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-rpml.org.uk/discoveryandlearning
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 crafts 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.

Classroom Camouflage

· Divide the class in half, and get one group to create paper butterflies that will be camouflaged in the classroom (pupils will have to select colours and patterns carefully to achieve this), while the other group creates butterflies with bright, warning-style colours.

· Position the butterflies around the classroom and discuss how effective the camouflage is and how it would help the butterflies avoid predators.  Then move on to talk about the butterflies that do not blend into their surroundings. Since they cannot hide from view, what methods might each of these butterflies use to protect itself from predators? What are some of the advantages and disadvantages of camouflage compared to advertising or warning colouration?

Rudyard Kipling Just So Stories
· Ask pupils if they are familiar with Rudyard Kipling's Just So Stories. If not, explain that Kipling was a famous author who wrote short stories, poems, and novels. He lived in India during the late 19th and early 20th centuries. In his book, Kipling made up descriptive tales using imagination to explain how some animals came to look or act the way they do. Rudyard Kipling lived at Batemans in Burwash, East Sussex from 1902 until his death in 1936. The house was left to the National Trust and is now open to the public. 
· Read one or two of the stories to the class.

· Then allow pupils time to brainstorm a mammal that they think has some interesting adaptation.

· Get pupils to write and illustrate their own ‘Just So’ story about one of their favourite mammals. (Some suggestions include: ‘How the Platypus got its Duck Bill’, ‘How the Zebra got its Stripes’, and ‘How the Vampire Bat got its Wings’.

· These stories should combine some fact and some fiction. 

Amazing Adaptations

· Using their knowledge of animal adaptations and their imaginations, pupils could create a brand new animal with a special adaptation and write about how that adaptation helps the animal survive. 

· The simplest way to carry this out is to use a real animal, adding the special adaptation to it. For example, one animal could be a lion with webbed feet to help it swim. 

Elebears and Polarphants

· Choose two animals from very different habitats, eg polar bear and African elephant.

· Discuss with your class how each animal is perfectly designed for its environment (eg polar bear has fur with layers of fat underneath; elephant has large ears to fan away pests and let out heat from its body). The class could produce detailed diagrams of the animals' bodies and how the different components come in useful. 

· Secondly, create a 'Polarphant' and an 'Elebear' (polar bear and elephant which have been transported to the opposite environments and adapted appropriately). This will really get pupils thinking about what they would need to change about the animal if it moved habitats, and why some animals survive above others.

· Finally, the really fun bit - let the children choose one habitat (eg desert, forest, Amazon, mountainous, subterranean, oceanic) and let them design their own imaginary animal specially made for this environment.

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.
In nature, every advantage increases an animal’s chances of survival, and therefore its chances of reproducing. This simple fact has caused animal species to evolve a number of special adaptations that help them find food and keep them from becoming food. 
Here are some examples:
· Feet – webbed feet for swimming, hooves for rocky terrain, protective padding

· Sharp claws – digging, burrowing, killing prey, tearing meat, defence 

· Whiskers – to act as feelers in narrow spaces

· Sharp teeth – eating meat, defence

· Dull teeth – herbivores chewing on grass 

· Beaks – sharp to crack nuts, tear meat; shaped to pick up small seeds 

· Wings – flight (speed), flight (travel), flippers to travel in water 

· Body covering – fur, scales, skin, hair, feathers 

One of the most widespread and varied adaptations is natural camouflage, an animal’s ability to hide itself from predator and prey. The specific nature of this camouflage varies considerably from species to species. There are several factors that determine what sort of camouflage a species develops.
Camouflage develops differently depending on the physiology and behaviour of an animal. For example, an animal with fur will develop a different sort of camouflage from an animal with scales, and an animal that swims in large schools underwater will develop differently from one that swings alone through the trees. 

An animal’s environment is often the most important factor in the appearance of camouflage. The simplest camouflage technique is for an animal to look like the ‘background’ of its surroundings. In this case, the various elements of the natural habitat may be referred to as the model for the camouflage. The actual structure of the outer covering may also create better camouflage. In squirrels, for example, the fur is fairly rough and uneven, so it resembles the texture of tree bark. Many insects have shell that replicates the smooth texture of leaves.

Since the ultimate goal of camouflage is to hide from other animals, the physiology and behaviour of an animal’s predators or prey is highly significant. An animal will not develop any camouflage that does not help it survive, so not all animals blend in with their environment the same way. For example, there is no point in an animal replicating the colour of its surroundings if its main predator is colour blind.

For animals, ‘blending in’ is the most effective approach. You can see this sort of camouflage everywhere. Deer, squirrels, hedgehogs and many other animals have brownish ‘earth tone’ colours that match the brown of the trees and soil at the forest ground level. Sharks, dolphins and many other sea creatures have a greyish-blue colouring, which helps them blend in with the soft light underwater.

There are two ways in which an animal can produce different colours:

· Biochromes – which are microscopic, natural pigments in an animal’s body, produce colours chemically. The chemical makeup is such that they absorb some colours of light and reflect others. The apparent colour of a pigment is a combination of all the visible wavelengths of light that are reflected by that pigment.
· Animals may also produce colours via microscopic physical structures. Essentially, these structures act like prisms, refracting and scattering visible light so that a certain combination of colours is reflected. Polar bears, for example, actually have black skin but appear white because they have translucent hairs. When light shines on the hairs, each hair bends it a little bit. This bounces the light around so that some of it makes it to the surface of the skin and the rest of it is reflected back, producing white colouration. In some animals, the two types of colouration are combined. For example, reptiles, amphibians and fish with green colouration typically have a layer of skin with yellow pigment and a layer of skin that scatters light to reflect a blue colour. Combined, these layers of skin produce green. 

Both physical and chemical colouration are determined genetically. A species develops camouflage colouration gradually, through the process of natural selection. In the wild, an individual animal that more closely matches its surroundings is more likely to be overlooked by predators and so live longer. Consequently, the animal that matches its surroundings is more likely to have offspring than an animal that does not match. The camouflager’s offspring will likely inherit the same colouration, and they will also live long enough to pass it on. In this way, the species as a whole develops ideal colouration for survival in their environment.

In addition to background-matching colouration, many animals have distinctive designs on their bodies that serve to conceal them. These designs, which might be spots, stripes or a group of patches, can help the animal in a couple of ways. First, they may match the pattern of the ‘model’, the background of the animal’s surroundings. For example, animals that inhabit areas with tall vertical grass often have long, vertical stripes. Second, they may serve as visual disruptions. Usually, the pattern seems to be a separate design superimposed on top of the animal. This makes it hard for the predator to get a close sense of where the animal begins and ends – the pattern on the body seems to run off in every direction.

This disruptive colouration is particularly effective when animals in a species are grouped together. To a lion, a herd of zebras does not look like a large group of individual animals, but more like a big, striped mass. The vertical stripes all seem to run together, making it hard for the lion to stalk and attack one specific zebra. The stripes may also help a single zebra hide in areas of tall grass. Since lions are colour blind, it does not matter that the zebra and surrounding environment are completely different colours.

Many fish species are similarly camouflaged. Their vertical stripes may be brightly coloured, which makes them stand out to predators, but when they swim in large schools, their stripes all meld together. This confusing spectacle gives predators the impression of one big, swimming blob.

Generally this type of camouflage does not hide an animal’s presence, it merely misrepresents it. A related camouflage tactic is for an animal to take on the appearance of some other object. One example of this is a stick insect that looks just like a stick. A predator can easily distinguish a stick insect from its surroundings, but thinks it is only a stick, so ignores it. This can also be seen in some katydid species, which have evolved so that they look just like tree leaves.

Other animals use a more aggressive sort of mimicry. Several moth species have developed striking designs on their wings that resemble the eyes of a larger animal. The back of the hawk moth caterpillar actually looks like a snake head, a frightening visage for most predators a moth would come across. A simpler variation on this adaptation is simple colour mimicry. In many ecosystems, smaller poisonous animals develop a bright colouration – predators learn to steer clear of these colours lest they get a mouth full of venom. Over time, other, non-poisonous species may develop the same colouration, cashing in on the nasty reputation of the poisonous species.

Mimicry is a different approach from ordinary camouflage, but it works towards the same end. By developing a certain appearance, an animal species makes itself a harder target for predators and a sneakier hunter for prey. As animal species evolve they become more and more in tune with their environment. Often, these sorts of adaptation are more effective survival tools than an animal’s more aggressive weapons of defence (teeth, claws, beaks). 
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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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