Compass activity 1: Making simple compasses

Aim:

To make a simple compass by demonstrating that a magnetised piece of metal (a needle) will behave like a compass and indicate the north-south direction.

What you need:

· Magnet 

· Large sewing needle 

· Transparent bowl with water in it 

· Light thread, for example cotton 

· Sheet of plain paper 

· Compass 

· Small square of very light cardboard 

Instructions for students:

Method 1:

Secure the piece of paper to the desk. Use the compass to mark a correct north-south line on the paper about 10cm long, keeping the magnet well away from the compass while you do this. Now use the magnet to stroke the needle in one direction until it is magnetised (at least 20 strokes). Put the magnet well out of the way when you have finished. Suspend the needle on a length of cotton but handle it carefully or you will lose its magnetism. Hold the suspended needle over the piece of paper. The needle should align itself in a north-south position.

Method 2:

This method demonstrates the very earliest type of compass used. Repeat the process from method 1 but instead of suspending the needle with cotton this time, float it carefully on the square of cardboard on the top of the bowl of water. By placing the bowl on the paper over the north-south line you drew earlier, you should observe that the needle aligns itself in a north-south position.

Compass activity 2: Hunt the coin

Aim:

To practice using a baseplate (orienteering) compass correctly and to follow a simple course given the bearings and distances.

What you need:

· Large grassy area 

· A coin, or similar small flat object not easily seen from a distance 

· Hand-held compass (orienteering compass) 

Instructions for students:

Place the coin on the ground at your feet. Set the compass at 60° and turn your body to face this bearing. Walk 10 paces forward along this bearing and stop. It is important to keep your paces regular in size.

Now add 120° to your present bearing so that the compass reads 180° on the dial. Turn your body to face this bearing and walk another 10 paces in the new direction. Stop.

Again add 120° to your last bearing so that the compass dial now reads 300°. Walk 10 paces at this new bearing.

You have now walked in a triangle and if you have been really accurate the coin will be at your feet when you completed the last leg... Is it?

If you didn't do too well, try again and remember your paces should be regular and in a straight line along the bearings. Check to see that you are reading the bearings on the compass dial correctly and that you are using the compass correctly.

Notes for the teacher:

This exercise is excellent for determining whether students understand how to use the compass to follow directions. If they don't do it correctly they won't end up back at the coin, or even near it.

It requires little preparation and is really effective. You will soon see that students are turning the compass to the bearing instead of turning their whole body to face the direction of the compass bearing.

The other interesting thing that puzzles students is that they used 60°, plus 120°, plus 120° which adds up to 300°. Why not a full 360° to get back to where they started from? Why not only 180° because they walked in a triangle?

To answer these sorts of questions it is useful for students to draw a scale diagram of the course they followed and then look at the angle relationships. It will help them to visualise and understand the bearings they took.


Compass activity 3: What's my bearing?

Aim:

· Part (a): To work in the classroom using orienteering compasses, or protractors, to find bearings and their corresponding back bearings for a short orienteering course. 

· Part (b): To transfer the bearings and set the same course outside on the ground. Together the two parts of this activity will demonstrate proficiency in reading bearings from a map and following bearings in the field. 

What you need:

· Worksheets (see below) 

· Orienteering compasses (preferred, and necessary for Part (b)) or protractors 

· Markers for Part (b), for example witches hats 

Instructions for students:

Part (a)

Use a compass or protractor to find the bearings between the checkpoints shown on the orienteering course on your worksheet in the order given. S is for start and F is for finish.

If you are using an orienteering compass you will need to align the indicated north lines on your worksheet with north on the compass. This may require you to turn your page somewhat. It is good practice for 'orienting' a map.

If you are using a protractor you must be sure to have 0° aligned with the north lines on the sheet and read in a clockwise direction. Think carefully about what you will do once you reach 180°.

Part (b)

Use the bearings recorded in your table on the worksheet and an orienteering compass to set the course on the ground outside. Use 10(ten) regular paces between each station and place a marker at each station as you come to it.

When you reach F, take a bearing to S. If you have been accurate this bearing should be quite close to the one you recorded in the table on your worksheet.

Follow the course back from F to S, picking up the markers as you go, and check that the back bearings you recorded are correct.

Worksheet:
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Notes for teachers:

This activity does not require you to set up a course. The students do it themselves. You will only need to organise the worksheets and the equipment.

Part (a) should take no longer than 15 minutes to complete. Part (b) may take 30 - 45 minutes.

Compass activity 4: The minefield

Aim:

To accurately plot and follow a safe course through a 'minefield', using your knowledge of bearings and locating position.

What you need:

· Orienteering compass 

· Tape measure (30m) or trundle wheel 

· Pen and paper 

· Markers, for example witches hats 

Scenario:

A child is trapped on the far side of a minefield. Bearings of the mines are known from two fixed points on the rescuers side of the field (the rescuers have tortured, bullied and tricked the terrorists into giving them this information!). The rescue involves finding a safe course across the field.

Instructions for students:

Using the list of bearings (these will be in pairs for each mine) draw a rough sketch of the minefield and the estimated position of each mine. The minefield will be set out with one marker for the child on the far side and two fixed markers for you on the rescuers side. When reading the bearings, the first one given will be read from the left hand rescue marker and the second from the right hand rescue marker. You will notice that this means they always intersect at the location of a mine.

Now use the orienteering compass and any other equipment you have to travel to the nearest mine. Place a marker at its location. You will need to think about how you can best accomplish this.

· Are the two bearings enough information? 

· Would it help to know some of the distances? 

· Can you calculate any of the distances? 

Once all the mines have been located you can plot a safe course to rescue the child with bearings and distances recorded accurately for later work

Notes for teachers:

This activity will take little time to set up needing only a fixed marker to be put in place for 'the child' and two fixed markers for 'the rescuers'. You may like to invent a different scenario for this activity.

The reference to later work could be the drawing of scale diagrams, finding the shortest rescue route or working with back bearings. There are many possibilities.

Below is a sample minefield. The bearings are listed in pairs on the right-hand side of the page.
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Distances along the triangle sides will depend on the width between the two rescue markers. The figures given beside the angles are for a width of 20m between the markers and are approximate (to one decimal place). 'The child' will be a little over 35m away.

Students may decide to find the perpendicular distances to the mines from the base line and proceed from there with Pythagoras Theorem.

Compass activity 5: Local variation

Aim:

To determine variation (declination) in your local area based on the fact that at midday the sun is 'most directly' overhead and will cast its shortest shadow at this time.

Note that the sun is only ' exactly directly' overhead at positions on the equator, and that in the southern hemisphere the shortest shadow will be on the southern side of the shadow stick.

What you need:

· Firm, level surface, able to be marked with chalk and exposed to bright sunlight 

· Absolutely straight stick or post 

· Set square or spirit level 

· Ruler 

· Baseplate (orienteering) compass 

· Chalk 

· Large protractor 

What to do:

Close to midday, perhaps 10 minutes before, set up your straight stick in the flat, exposed area you have chosen. Use the set square or spirit level to check that the stick is standing perpendicular in all directions to the surface.

Use the compass to mark where due south lies and rule a line in this magnetic south direction from the base of the stick.

At midday use your ruler to draw another chalk line along the path of the shadow thrown by the stick. This line should not lie on top of the previously drawn line. This second line is an approximation to the true south direction. The angle formed between the two lines you have drawn is the magnetic variation of your location. In Queensland it should be about 11° easterly.

How close were you? Can you account for errors if they occurred?

Notes for teachers:

I have done this activity recently and with care it works well. Another place you will find this activity is in the workbook for Navigation prepared by the Open Access Unit (see Resources for more details). This workbook varies the activity and asks the student to track the length of the shadow for twenty minutes around midday. The shortest of these shadows is then used for locating the true south position.

Whatever method is chosen, this is a good, practical way to show students what is meant by variation (declination) and to justify that it is the value shown on local maps and charts.

Source: http://education.qld.gov.au/curriculum/area/maths/compass/html/compassbearings/coact.html
11/9/2006

