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It should only take about 10 minutes to read these notes.  They give some ideas for using the kit.

Additional information is given at the end for interest and further research.

PLEASE READ THIS 

Disclaimer

The Teacher Scientist Network (TSN) is pleased to lend its kits to schools, and believes each kit to be suitable for its suggested use. However, we recommend that teachers thoroughly examine and check each kit to make sure it is fit for the purpose intended, making any risk assessment that is appropriate.

The TSN excludes any liability for injury or damage howsoever caused by the use of the kits, is not responsible for the standard of development or safety of any of the products used in the kits, and makes no warranty against errors and omissions in any kit or accompanying material.

Use of Kits

The Teacher Scientist Network is pleased to lend this kit to your school free of charge, and hope that you find it useful.

Please:

1. Read the disclaimer and any teachers’ notes.

2. Check the kit against the contents list before you take it away.

3. Return the kit in a complete and tidy condition ready for the next school 

4. Don’t keep the kit beyond the date agreed for its return.

5. Take care of the equipment.

Although we try to make the kits as robust and childproof as possible, we might ask you to pay for, or to contribute towards, any breakages or losses other than normal wear and tear.

Thank you for looking after the kit.
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Contents of kit

1 binocular microscope 

6 student microscopes

6 laminated instruction sheets for student microscopes

6 hand magnifiers

6 bug viewers

6 glue sticks

6 paintbrushes

1 microscope slide holder with labelled cardboard slides.

1 small petri dish containing insect specimen

2 4-way adapters

6 desk lamps

3 posters:
parts of a plant



plant structure

life cycle of a plant

1 set Teachers’ Notes

Introduction

A magnifying glass will generally magnify things about two to eight times; each dimension will look about two to eight times bigger – there is a linear magnification of x2 to x8.

A linear magnification understates what you actually see, however.  A linear magnification of x2 actually makes flat objects look four times bigger!  This is because both the length and the height are magnified x2 - giving four times the area.  A magnification of x4 makes flat things appear 16 times as big.

[image: image5.jpg]


[image: image6.png]



When you look at a flat object such as the safety pin, you tend to concentrate upon only two dimensions (i.e. its area).  Objects are, of course, three-dimensional and if you consider the thickness too, then the object would also appear twice as thick.  The volume is then 8 times as big (2xlengthx2xheightx2xthickness).


Some ideas for use

1. Looking at minibeasts

Good places to find small creatures are under pieces of wood, bricks and stones or in a handful of leaf-litter.  Very small creatures may be picked up with the soft paintbrush and put into a plastic container.  When looking at small living creatures under a microscope or a magnifying glass, place them in a Petri dish with the lid on to stop them escaping!

Children should be asked to be careful when handling small creatures.  Try not to overheat the specimens with the light source by leaving the Petri dish under the light for more than a few minutes at a time.  Return them to their natural environment as soon as you can.

Things to look for:

Compound eyes

· hairs

· number of legs

· antennae

· wings

· mouth parts.

2. Looking at Flowers and Leaves

Small plants are the best.

You might need to pull the flower to pieces to see its different parts.

Things to look for:

· specialised parts of a flower e.g. stamens (female), anthers (male)

· pollen

· unripe seeds at the base of the petals

· needle-like stings of the stinging nettle

· leaf veins

· breathing holes (stomata) on the underside of a leaf

· small hairs on some leaves

· different barks

· creatures living on the plant, aphids, flies, etc

· insect eggs.

3. Looking at life in water

Ponds, rivers, streams and water butts are all good sources of animal and plant life.  Some of the animals will live in the mud, some near the surface, some under stones and some will hide in the pondweed.  Place specimens in a Petri dish with a little water and use a white background for a better image.  To slow down fast moving creatures try putting small pieces of cotton wool in the water.  Try not to overheat the specimens with the light source and return them to their natural environment as soon as you can.

What to look for:

· in mud and under stones – flatworms, leeches, caddis fly larvae, etc

· in pond weed – different larvae, snails, shrimps, etc

· near the surface – daphnia (water fleas), shrimps, larvae, beetles, etc

· on the seashore – shells, seaweed, sand & pebbles, living creatures.

If you are bringing samples back from the seashore, keep them in seawater.  It is a good idea to bring back a large container of seawater to keep the specimens in.  Try to keep them cool during transportation (e.g. by using a cool bag).  Cooling down any fast moving creatures will slow them down sufficiently for them to be seen under the microscope; keeping them in a refrigerator will help.

4. Looking at mosses and lichens

When magnified, mosses and lichens show a range of shapes and colours.  Children might record where they were found, how high up and on what sort of surface (rock, concrete, etc).  Lichens should not be removed from their habitat and so are best looked at with the magnifying glasses.

What to look for:

· algae and cup-shaped fungus

· hidden creatures (sometimes adding a drop of water makes these come out).

5. Other things to examine

Everything that is small enough to go under the microscope is worth looking at, e.g. sand, gravel, butterfly wings, wool, fabrics, paper, seeds and crystals.  These all have different shapes and colours.

What to look for:

· sand – different colours and shapes, tiny shells

· crystals - different sugars, salt, granulated coffee 

· seeds – poppy, rice, barley, wheat, mustard, sunflower

· fabrics – cotton, nylon, denim, wool, look for woven or printed material, tea bags

· paper – newsprint, coloured printing (look for coloured dots of cyan, magenta, yellow and black)

· different feathers – wing, tail, soft down.  Look for the barbs which hold the filaments together.

· Velcro – for showing hooks and loops; compare with seed dispersal of goosegrass and burdock that stick to animal fur.

6. How to make your own slides

Use small cards choosing either a black or white background depending on the colour of the specimen.

Put a small amount of glue in the centre of the card to stick the specimen.  For powders and suchlike, lay some newspaper on the bench so that any excess material can be poured back into the sample tubes.  Pour a little on the glued area and tip off the excess.  Label the slide.

Additional Background Information

1. How to Use a Magnifying Lens

There are two sorts of magnifiers in the kit: a hand magnifier (Sherlock Holmes sort) and a stand magnifier (bug viewer).

The correct way to use a hand magnifying glass is to hold it near to your eye and move the object towards you until it is in focus.  This gives a better image than if you hold the magnifying glass away from your eye.

The correct way to use a stand magnifier or bug viewer is to place it on a flat surface with the object beneath it.  The eye is then brought down close to the magnifier.

If you need to clean the magnifiers, please use special lens cleaning material.  Please do not use ordinary tissue as it will scratch the lenses.

2. About the microscopes

The microscopes provided with the kit are recommended for primary school use by the Royal Microscopical Society.  They have a magnification of x20.  This is sufficient to allow children to see things that they would normally not be able to see but still retain some recognition of the original object.  They also:

· have very good resolution (produce a sharp and clear image);

· produce an upright image.  The image appears the same way up as the object under the microscope and when the object is moved, the image moves in the same direction.  With many microscopes the image is upsidedown and moves in the opposite direction;

· use top illumination (light shines down on the object from above).  This is the natural way to see things.  In many microscopes light passes up through the specimen from below making the image difficult to interpret;

· they have a wide aperture so they produce a bright, easy to see image.

These microscopes are high quality instruments designed for children.  Please encourage your children to treat them with care.

There are cheap microscopes available with a higher magnification but their resolution is poor, the focussing mechanism is crude and the image is dull and inverted.  Toy microscopes such as these are actually more difficult to use with children becoming frustrated and demotivated.

3. How to Use the Microscopes


· Stand the microscope so that you can see down it comfortably.

· Use the bench lamp provided, or good daylight, to illuminate the stage.

· Release the clamping screw and slide the microscope up the column to about 30mm from the top.

· Place the specimen on the stage using the stage clips if necessary.

· Look into the eyepiece – you should see a blurred image.

· Use the focussing knob to get a sharp image.

· If you can, keep both eyes open; it is less tiring than keeping one eye shut (you soon learn to concentrate on the image from the microscope).

· Use a contrasting background, i.e. a dark background when looking at pale specimens and a light background when looking at dark specimens.

Websites:

http://members.ozemail.com.au/%7Emacinnis/scifun/micrscop.htm
This is a useful website full of ideas and practical tips.  

www.rms.org.uk 

The website of the Royal Microscopical Society.  It has links describing how to choose microscopes and recent developments.

www.microscope-microscope.org/basic/basic-microscope.htm Gives links to definitions, how to make slides, care for and use microscopes and their history.

www.uq.edu.au/nanoworld/micrlink.html
The university of Queensland, Australia, has created weblinks to other sites showing interesting images.

www.denniskunkel.com
Dennis Kunkel Microscopy and Stock Photography Image Gallery

Shows many different images sorted into groups e.g. insects.

www.brunelmicroscopes.co.uk
Brunel Microscopes Ltd.  Has a free catalogue of stains, mounted slides and accessories.

www.espmodels.co.uk
Educational and Scientific Products Ltd for accessories and prepared slides.
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x2 magnification





A magnification of x2 means twice as long and twice as high.  This makes it appear four times bigger in area.





1x1x1





each dimension doubles 2x2x2





each dimension doubles 4x4x4





Volume:


1 cubic unit





8 cubic units





64 cubic units
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