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TEACHING NAVIGATION

Introduction

The ideas in this pamphlet are really only a foundation, introducing the basic concepts, books on teaching Orienteering and the National Navigation Award Scheme (NNAS) Tutor handbook will offer lots more ideas. I have however tried to keep at the back of my mind that this is about teaching people to navigate for the hill, not to create orienteers.  

Nothing in these notes is new, it is all in the orienteering manuals and books. Hill walkers / mountaineers in general are not attracted to a book cover with pictures of lycra clad orienteers running through the forest holding a map and compass. However the question to ask is how did they get so good at navigating? 

Many leaders involved with youth organisations find themselves introducing basic navigation skills. There are many good books on mountain navigation but there is little information within the hill walking fraternity on how to teach navigation skills. 

History 

The military made our 1:50,000 maps in the 1930s and developed the teaching methodology which was more about map reading than navigation. Others try to pass on the skills based on their memory of how they were taught map reading using a 1:50,000 O.S. map. In the late 1960s Orienteering came to Britain and introduced maps of a 1:10,000 scale without grid numbers and only northing lines. This allowed for the development of a different teaching methodology which from the start focuses on navigation skills as opposed to map reading skills. In the UK this has created world class navigators in every age group.  

Around 200,000 young people are trained to undertake the bronze Duke of Edinburgh’s award scheme each year and they will be given some tuition in map skills. Outdoor instructors and teachers with the enthusiasm for teaching others now have a much wider range of tools for teaching navigation techniques and it all revolves around the availability of bigger scale maps with far more detail on them which enables rapid and repeated practice and feedback.

The Teaching Process

The 1:50,000 OS scale map leads tutors to remaining indoors for several reasons. The maps are expensive so there are not enough to go around 1 per student, almost any navigation technique requires travelling a great distance. Lastly if one does take the class outside the beginners find the scale difficult to relate to as it does not represent the detail of what they see and can relate to on the ground around them. In the end it is easier to stick to grid references and notional bearings and theoretical resections. 
Today young people in particular seem to expect quick success and rewards for their efforts. The 1:10,000 scale makes it is easier for the tutor and the student  to set targets, get feedback, see results, gain confidence and have fun. 
Someone once said navigation is probably 25% map reading, 25% compass work and 50% confidence in the other two. After many years of teaching navigation I fully concur with that summary.
The most important principle in teaching navigation should be to build confidence through progressions at every stage and have fun. 

British Orienteering believes that a first experience of orienteering should:
· Be fun, exciting and adventurous
· Be well presented, supportive and easy to understand 
· Be challenging, with regular feedback and a chance to experience success
· Be engaging, safe and of a suitable length for the individual’s needs
· Ensure each participant has a map of their own and learns something about navigation. 
This should be the aspiration for anyone teaching navigation. 
Tools of Progression 

There are a number of variables that can be juggled to help the learning process.

A step system and lesson plans

A clear sequence of skills development is well understood in orienteering and the National Navigation Award Scheme (NNAS), they have a table of progressive steps. Whilst some orienteering language diverges from the language of the hill goer, the principle of steady building block progressions is very important to all. 

This should be seen as a guide, occasionally a situation arises providing a good teaching opportunity out of sequence. If working with an older group who may already have had some tuition some subjects may be approached differently or out of sequence. However a good structure and knowledge of the teaching processes will help manage these opportunities effectively.

A range of teaching methodologies can be used from whole, part, whole or chaining etc. Taking a technique such as walking on a bearing from A to B is an advanced skill involving a complex number of component skills that can be taught separately with little exercises in the grounds, then linked back together in stages with practice opportunities at each stage until the whole technique can be practiced with multiple opportunities using short legs in relatively known, safe terrain. An orienteering map is especially useful at this stage of learning.  

Environment

This tends to go with the map scale. It also relates to students view of the world, the need for safe practice and feedback opportunities with teacher support. From the first steps of map setting one can enlarge the environment and remoteness progressively. From classroom, to gym, to school grounds, to the local area, the woods and onto the hill. In theory as each new skill is introduced it can be done in that sequence. However logistics of such things as vehicles, time available etc. a good number of skills are often learnt before extending out into the forest or the hill. The environment should be appropriate for the age/level of the group. If the environment appears threatening by size, remoteness or weather conditions the learners are not going to be focused on learning the navigation skills.
Map scale
There can be confusion as to which is a large or small scale map. Large scales are usually 1:1,000, 1:5,000 or 1:10,000 orienteering style maps with lots of information and detail excellent for learning the skills on. Small scale maps are 1:25,000, 1:40,000, and 1:50,000 OS or Harvey map scales and these are the maps that walkers generally use. The map scale tends to be linked to the teaching environment. Large scale maps are generally made for school grounds parks and forests which are more conducive to learning. 

It surely makes sense to start with a large scale map which virtually everything that a beginner sees and can relate to around them is marked. It builds confidence from the outset, as progress develops so the scale can be diminished using OS maps with less detail. Large scale maps enable better supervision in the early stages providing instant support, more repetition and therefore more feedback and improved learning opportunities
Grouping - from the whole class to going solo

At the outset it helps to have everyone working together in a small contained and familiar environment where they can have some fun and the tutor is close at hand for support and feedback. A variety of well recognised teaching practices can be used involving peer feedback, student led exercises and so on. It is easy to use a variety of coaching styles and involve the group in the coaching and development process. There is less chance of a major loss of confidence as might happen on an extended solo navigation exercise. Lastly it is rewarding for the coach to get feedback from actually seeing the group learn, develop in confidence and hopefully have fun. An easy principle to consider is:

· On site – in sight 
On site – out of sight

· Off site - in sight 
Off site – out of sight
Timing of the above

As alluded to under most of the headings above the timing of introducing new skills, moving to more remote environments and onto scales providing less information can be critical to success or disappointment. It is often one of things that coaches ponder over at length when reviewing their session.

Teaching navigation should be enjoyable, it is also a responsibility as it can be a skill for life. Yet we rarely get it right every time for every student, practice helps and also leads to tutor confidence. It is important, to use the steps, plan, review the processes, successes and challenges and try things differently next time around. Teaching navigation with many small progression options and juggling with the tools at your disposal is fun. Students enjoy a variety of learning and so do coaches. With an open mind you can develop different ways of doing things, adapt and improvise and rarely will you run a session where you do not learn or tweak something for next time.

Stepped Approach Table
The stepped approach table for learning navigation has been adapted from an orienteering model but using the language of the hill walker. Each step should be completed including feedback that the students have grasped the concepts and skills prior to moving on. These notes provide ideas for coaching each step and evaluating the understanding of the techniques and concepts.

On the lower steps there is a mass of games and exercises using simple large scale maps.  As one goes up the steps however the emphasis is more on experience and confidence using the more common OS map scales for the hills. However even the more complex skills can be broken down and coached with some short fun exercises on the 1:10,000 scale 

For Example 

If you wish to teach how to take a bearing cross country (a very sophisticated process), you should consider all the elements that are involved, teach them individually, then slowly put them together. With each step think of an exercise or teaching method that can largely be done in a park or school grounds. 

1. 
Taking a bearing from the map
2. 
Measuring a distance on the map & converting that to pacing / timing
3.
Following a bearing (& reading the map – thumbing their route as they go) 

4.
Identifying and using catching features if the target is missed – that then leads onto the ability to either retrace a route or use a relocation strategy. 

Each of these can be taught as individual elements in progressive environments and as group, pairs or solo activities.    

Summary 

There is a wealth of other opportunities out there to develop your coaching of navigation. You will continue to learn new ideas and to experiment to find what works best for you on the maps available and with your specific groups. All this booklet can do is to give some pointers. 
www.britishorienteering.org.uk & www.scottish-orienteering.org
Events information – your local club England and Wales

Scottish Orienteering Association (SOA) events, clubs etc. Teaching orienteering part 1 (TOP 1) and part two (TOP 2) and UKCC coaching awards.
www.nnas.org.uk

National Navigation Award Scheme – Bronze Silver and Gold, the tutor hand book is the best teaching navigation book commercially available. The Bronze is now on the SQA at Level 4.
http://theorienteeringshop.com/
Great shop and mail order service
www.orienteering-online.co.uk
On line shop – quality compasses, spare base plates, pacing clickers, magnifiers etc. 

www.harveymaps.co.uk
Mapping, teaching games and books e.g. NNAS Tutor Handbook 

www.catchingfeatures.com  
download the demo and have some fun 

www.theaward.org/scotland
Duke of Edinburgh’s Award scheme

www.ordnancesurvey.org.uk
Loads of info on maps, teaching navigation, access etc. 
www.mountain-training.org
For all mountain award trainees and holders – Mountain Training Association (MTA) advice and CPD opportunities. 
www.rgs.org Royal Geographical Society - Geography today section  

www.outdoor-learning.org
Useful outdoor education information – a treasure trove of outdoor education books. 
MAPPING SOFTWARE TO HELP CREATE MAPS 

Some of these may help to just get a base map and then you might fill in information by hand. 

http://digimap.edina.ac.uk/ 
If you are working in an educational establishment this is a great resource and will enable you to make an orienteering type map of your locality, school etc. 

www.oomap.co.uk
Orienteering mapping software

www.purplepen.golde.org 
Orienteering mapping software 
http://www.openstreetmap.org
mapping software

STEPPED APPROACH TO TEACHING NAVIGATION SKILLS FOR WALKERS 

	· Map setting is the most fundamental concept of navigation. Introduce, the concept of map symbols scale, cardinal points of the compass and map setting with a classroom map.
· Outdoor map setting exercises, map walks extending the environment, interpreting the key and map setting. 
· Thumbing – keeping track of progress along simple line features ideally using 1:10,000 orienteering maps.

· Introduce the compass needle for map setting only. 

· Basic distance measurement and judgement 

· progressing to 1:25,000 OS maps as appropriate. All aimed at building confidence.  

· Information in an OS map legend including grid references.

	· Starting relocation skills - resetting the map with and without the compass needle and processing information to help locate your position.

· Identifying and using simple catching features. Measuring distances map & ground - pacing and timing. 

· Introduction of contours for major ground shapes.

· Bearing estimation, & introducing rough bearings with compass on the map & without turning the dial.

· Introduction to 1;50,000 scale maps & confirm grid references.

	· Introduction of bearings (class room, grounds, forest, hill),– mainly used for confirmation of route at junctions then cutting corners, short distances 50 - 100m.

· Keeping on a bearing, aiming and using the compass off the map. 

· Route planning strategies - aiming off, attack points, boxing or dog legs etc
· Relocation strategies using the compass on line features.

· Recognising more detailed contour features, knolls and re-entrants on a 1:25,000, 1:40,000 and 1:50,000. Using contours as line features.

· Bringing together a variety of techniques to achieve navigation legs across open ground. Compass bearings, pacing, reading ground shape. 

· Relocation strategies, using line features and slope aspect.

	· Summer navigating with landform features only. 

· Selecting the right mix of skills for the economic and efficient success of a leg or relocation.  

· Doing the above in poor visibility or darkness.

· Introduce other devices – altimeters & GPS.

	· Operating under full winter conditions including white out with contours only and managing winter hazards.




LEVEL 1

The basics

Hill Skills

LEVEL 2

Map reading skills

Mountain Skills & LLA
LEVEL 3

Compass skills

Route planning

Developing strategies H&MLA

LEVEL 4

Complex map & compass work MLS

LEVEL 5

Full winter navigation MLW
This is a draft guide adapted for the needs of the hill walker from other models. It is simply a guide and can be adapted. Matching it to the MT awards is an attempt to help identify the core skills for each one, it is not a definitive syllabus guide. The aim should be to teach and practice, and evaluate the learning before moving onto the next progression. Provide progression through environment and map scale which can go from classroom, to grounds, to forest, to hill. Most of levels 1 - 4 can be taught effectively on a 1:10,000 orienteering type map before moving onto a larger scale map with progressively less information on them. 
Building confidence at each level before moving to the next one is key. 
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SECTION 1

The Basics of Navigation

Understanding and interpreting the Key or Legend
Reading the map is the core skill. Everything else is an aid to effective navigation. If I can orientate the map and locate myself on the map by the features I see around me, I have no need of a compass or knowledge of navigation strategies or relocation techniques if I am following simple line features. 

Learning to read the map should be relevant and allow for intuition. Sitting in a class room with a 1:50,000 scale map learning symbols that no one can see practically around them may not be the best learning method. Using a large scale map, say 1:5,000 or 1:10,000 and being on the ground with the map provides so much for the novice to see and be inquisitive about. Whilst the symbols on these maps may be different to OS maps there are plenty of similarities. The value of starting with these maps is that in a short map walk they can identify things around them and relate them directly to the map and their whereabouts. Some classroom based learning of symbols may be necessary when moving onto a 1:50,000 or 1:25,000 but it is probably not a good starting point for the complete novice in comparison to getting outside on the ground and encouraging them to try to work out the key for themselves in a practical and relevant manner.  
They tend to grasp the importance of map setting, because so much is happening they do this automatically. They get quick feedback from the ground and the map which gives a sense of success and develops their enthusiasm for navigation.

Map setting, thumbing, simple symbols, scale 

For a group of around 6 to 20, begin in the class room with a number of desks laid out, a sheet or two of A4 at each one with a writing implement. 

After a brief introduction, a simple ice breaker could be having a number of the same orienteering maps cut into different shaped and sized pieces (each map in about 5 pieces). Randomly distribute them among the class and ask them to make up all the maps. They will do this easily by recognition of symbols and shapes (map reading skills?). So they can do it without any instruction, it is a simple human skill, starts to give them confidence with a map, congratulate them on being able to read the map!. 

A quick clarification of the cardinal points N, S, E, and W may be helpful. Don’t get into the earths magnetism etc. it is the relationship to each other that is useful. 

Map setting exercises
A map is a two dimensional plan of three dimensional objects. To illustrate this you might begin with an empty desk or a mat on the floor, this can be drawn first from the birds eye view - just a square /oblong. Then place a few objects on it, as in Diagram 1 below. Look at these from above and draw them (stand on a chair if necessary). The toilet roll tube appears as an oblong shape to the mapper yet the mug is a circle. The learners are creating a two dimensional plan, a map, and understanding relative positions of things. Put an N marker for North on the floor they should mark that on the plan. Next ask them to rotate their map so it is not set to the table and point out the discrepancies. 

Fig 1.1 Table Top Diagram

	








With a clean sheet of paper ask them to depict the room as they would see it if they could fly over it, there is no roof and nothing in it i.e. the four walls only. (With an oblong room there is no need to draw anything as an A4 sheet is the same shape). Each person usually draws a different size. Compare two different sized diagrams and tell them both are correct. It is a good way to illustrate scale, one map might be three thumb nails wide, if the room measured 300 thumb nails wide then one thumb nail on the map represents 100 on the ground i.e. 1:100 scale. A full A4 map might measure 10 thumb nails wide so you would have 1:30 scale.

Ask everyone (including yourself) to draw the room as large as their paper will allow. Place a large letter N on one wall of the classroom and ask them to choose an appropriate wall on their map and put a big N and scribble hard all along that wall on their map (so that you can easily see from a distance later in the session that they have their maps set). 
Fig 1.2: Class Room Diagram













Draw in the desks and any obvious flat surfaces that you would see if looking down from above and which the group might have to negotiate their way around later on (not each chair though). Mark a triangle for where they are sat, not on the table! Ensure all the maps are basically the same get them to turn their maps disorientating them and recognise the discrepancies map to ground. (If you do not know the group it is a good way of getting to know them by writing in each individual’s name against where they are sat). 

Next….Ask the group to stand up and map read a walk around their desk keeping the map set but walking normally, not backwards or sideways, they are in effect driving the map turning it as they go in order to keep it set with the scribbled end to the N on the room wall. 

Next… Have about 6 little markers prepared about 3cms square, on each one is a letter. Using blutac go around the room placing them at various points. Use common map language, for instance where the walls meet in a corner you might call a “fence junction” you may have to explain a junction. If there is a small table or a TV you might call it a “knoll” and explain a knoll. If a desk is a wood you might put it on a corner, ask which one? south west etc.  As you place the pieces around the room the students should put a small circle on their map where the marker is, it should be in the middle of the circle. Each person should now have something like the Fig 2 Class Room Diagram. 

Next…. Send them around the room using their maps and write down the letter that is on each of the markers next to the circle on the map. There are a couple of rules though;

· You must thumb your map and read your way around the furniture visiting the markers in any order. Do not just look across the room and head to the next marker without using the map.

· You must always have your map set. (The scribbled north end of their map will enable you to verify this from a distance).

Once back at their desk ask them to draw in a random route from their triangle; 

· it must link up all the markers and return to their triangle, 

· number each marker as they come to it, 1, 2, 3 etc.
· put arrows along their line route to show the direction of travel. 

· the route should go around any of the furniture they have drawn. 

· lastly encourage them to be imaginative in their route drawing. 

You complete your own map as well. 

In fact you can use a dotted line to go under tables and a solid line can go over the tops of tables but you do need to consider health and safety issues, the furniture, class control, time available etc. 

Fig 1.3: Class room map with route joining all points from start triangle back to triangle all points numbered and arrows showing direction of travel. 
















Now comes the crunch for your unsuspecting class. Leave their maps where they are and change places with someone else. Using another persons map and following the same rules as above, follow the route on the map and check that their colleague has recorded the correct letter at each location. You do it to and keep an eye out that maps are kept set and that they are thumbing their way around. 

When they have all returned to the start point for that exercise ask them to turn the map around 180 degrees and leave it on the table and go to a different persons map and now try to navigate the route on the map with out setting it. This will prove extremely difficult and I usually stop the session almost immediately because the point is made how hard it is to navigate without the map being set. 

End the session with collecting in the bits and pieces. Finally we always “leave the environment as we found it” so collect all the markers and the “N” off the wall.  
A whole range of knowledge has now been covered from map making and symbols to scale, thumbing, map orientation and map language, and they have been able to read and understand some one else’s map. The same principles can be confirmed with similar exercises in a gymnasium or hall, green mats could be forest, blue mats a loch, benches a track, a vaulting horse is a knoll etc. and there are many more games that can be played with starting points around the edge of the hall. 

An additional exercise would be to work in pairs and memorise each others routes and then follow them around the classroom without the map. This works well in the gym too.

Evaluation exercise
To evaluate whether the group have understood the concept of map setting and thumbing before you move onto the next stage this little exercise will prove extremely effective and fun. 

Fig 1.4:  Nine Point Map
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Using 2 colours of card (say 6 yellow and 6 red) mark up a route on each yellow card and then duplicate the set on the red cards then laminate them. 6 - 8 pairs will occupy a group of 12 (number the cards on the back for easy sorting). There are a huge number of routes you can make, start points are best on corners, 6 to 9 legs on each is enough. (Lines crossing may confuse folk so have some without that, but also where you do have them make the route clear by breaking the cross over line and putting in some direction arrows (see also Fig 5 below). A triangle is the start and you finish at the double circle where the line runs off the card. 

The exercise can be done in a number of different ways and with a variety of numbers of markers up to 25. Some argue that a symmetrical pattern is confusing, so 4 x 5 may be easier. However running around a large number of points may create additional confusion. The simplicity of the nine points make it easy to manage and watch for individuals with problems. Also you will quickly find 9 of something, rucsacs, helmets, rocks etc.
Confident (adult) groups could use map cards without any orientation assistance, no North indicators on the card or ground. This can be a next step after using the cards with N on. See Fig 5 below. Without the N on the card the pair will have a choice of start points on the ground depending which way around they want to set their card.

Match the 9 point map, on tarmac or a gym floor using chalk, or on grass, anything you have 9 of that won’t blow away or matter if it is stood on. Set them out in an oblong pattern approx 14 steps long, 8 steps wide. Have a laminated large N sign skewered to the ground or chalk it on tarmac at one end. 
Explain the set up from the South end of the cones it seems more logical for the novice to look at the layout from that perspective, give a quick demonstration of jogging around and setting the map constantly as you go.  Pair up the group, each pair has a matching yellow and red card.  Using the N on the map aligned to the N on the ground they find their start point.. The card has to be turned to ensure it is always set and if it is not they will become quickly disorientated. Set them off by calling for all of one colour of card to go first.

One of the pair walks, or preferably jogs around the route thumbing the map and keeping it set. Their partner remains still at the start point and checks the route is being followed correctly, they then swap over. Safety Warning: 6 is the maximum number to have running around. Warn people to take care not to collide, they tend to run heads down looking at the map. 

After each person has had a go, swap pairs of cards, start to get them running so the whole setting and thumbing process has to be really slick. They will start to use map memory skills as well as thumbing. 

To illustrate the importance of setting, get the group to run the routes as quick as they can holding  the card with elbows into the side, and both hands on the card thus forming a triangle in front of them. Imagine a rope wrapped around their arms and body above the elbows and their hands are super glued to the edges of the card. This position can provide a valuable link later on when using the compass for a bearing so it is worth emphasising. They are not allowed to turn the card once they set off nor are they allowed to run sideways or backwards although some will, most are quickly disorientated and it proves the point about map setting. Finish off the exercise with a couple more proper goes turning the map before moving onto the next exercise. 

This fun exercise links the concept of map setting with a practical and memorable exercise. It may help with holding a compass later on. With the unset map people are often seen doing two things trying to memorizing the route, (especially the second person) and trying to relocate at the markers by turning their body to relocate for the next part of the route. These actions provide a great link into the next exercises and I give positive feedback to the group as a whole that this is what I saw people doing and here are the next couple of exercises. Map memory and relocation exercises.     

Map Memory 

Using the nine point cards and cones again. One person has 30 seconds to memorise a card, hands it to their partner and then runs the route, the partner watches to check the route is correct. You only need one map per pair but swap maps after each individual has had a go otherwise the observer will get an advantage in memorizing the map.  

Relocation skills

The group stands outside the area of the markers you are inside the area with all the cards. Look at the first card and select a point about half way around the route that is on it and go to it. Call forward the first volunteer give them the card which is disorientated and turned over. They then have to set it locate where they are and then follow the route to the end. Continue with the next card in hand often running between cones yourself to give a different starting point for each student. You have now introduced the idea of relocation skills through map setting. 
Fig 1.5: A Nine Point Map Without a North Indicator
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Map walk
Ideally, immediately after the card setting exercise above give the group a map each. The map should be either a home made map of a local area, a street map or an orienteering map, a scale of 1:10,000 is fine but not an OS map. 

Help the group to get an understanding of the key through simple questioning then head out to walk a route on the map around the building, grounds or park with plenty of changes of direction to continue with the map setting theme. Follow line features - tracks and paths, thumbing and maintaining the map set to north using the ground. It is very much a walk and talk pointing out obvious features on the ground and on the map and how they match in shape, size, alignment etc, 30 minutes is long enough. Folding the map to the area you are working on is also helpful. After a while why not introduce the red end of the needle on the compass. Put the compass on the side of the map and simply turn the map with the compass on it until the red end of the needle points to the top of the map (north) no need to turn the compass dial. Keep the compass on the side of the map and keep the needle pointing to the top to keep the map set. 
Start to ask what is coming next on the left or right side of the line feature. Put the map away and walk for a minute or so to an obvious feature and then ask them where they are. Then let one of them lead and ask the questions of the others. You will work out other simple exercises like these as you go.  
Further notes and exercises

Make a map

Learners can find the 1:50,000 scale difficult to relate to because it is so big and examples of relevant features are often well outside the local area with which they are familiar. Today young people want and seem to expect quick results and rewards for their efforts, with a scale around 1:5,000 or 1:10,000 it is much easier to set targets and see results. 

If you live in a built up area, a street map is an excellent starting point, lots of easy line features, a good scale and easy to set the map to the ground. 

Check with your local planning department as to whether they have a 1:10,000 map of the local park, school grounds etc. check your local orienteering club www.britishorienteering.co.uk they may have a map that would be useful to you. 

Maps can be made simply by pacing/measuring and using a compass. Digital mapping or even Google Earth may provide a starting point for creating your own map. A photocopier, crayons and a laminator to preserve the map are all you need. Use the group to colour in a photocopied map, this will help them understand the key. Please Note - Having a map may not give you a right of access. 

Star navigation exercises

Use a map of a school grounds, or a park preferably open ground with reasonable visibility. Choose a central feature on the map to be the start and finish point. Identify a series of features around 100m away in a circle around the central point. Students can go solo or in pairs

Using this exercise will help you see who is taking forward the map setting principles. It is very low risk in terms of making mistakes and for the tutor you can monitor how they are getting on and intervene if there is a problem. 

Each individual or pair has a marker flag and a marked up map. From the central point individuals or pairs go out and place their marker at the feature marked on the map and return to the start. (You as the tutor ought to be able to see roughly where the marker should be so if you see the people heading wildly off you can intervene). Individuals / pairs swap information on the map about the location of their markers with another pair then go out to recover the marker. The exercise is repeated to a point where individuals /pairs have developed the confidence to visit several points before returning to the centre point (e.g. go to point A where there is a marker pick it up and take it to point C and return). 

If you are clever with this there is no need for the tutor to pre place any markers). Alternatively you can pre place markers with a punch or symbol to be recorded as evidence of their finding it. 

Ideally star exercises are done in open ground where you can see the class most of the time. As they and you become more confident about their ability you can move into more wooded land where you cannot necessarily see them all the time. The distances can increase as well. The group needs to be reliable because now you are unlikely to see that they have placed the marker in the right place. 

Round maps

Round maps present a bigger challenge to keep the map set and read the ground. Make one up from an existing map, use a saucer as a template.  Try to ensure there is no writing on the map at all just a start triangle and a circle for each point otherwise there is a tendency to set the map to read the writing.

Fig 1.6: A Round Map
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Line courses

A further exercise might be to place some markers along a simple track route and ask the group to go along the track and individually mark on their maps where the markers are. This requires the individual to keep the map set, thumb the map and tick off all the features in order to know where they and the markers are. 

Map memory cards

Another simple and fun exercise can be had from making up some map memory cards. A plain post card is an ideal size but it is useful to have two colours of paper. In each set you should have 6 pairs (six of each colour). On one set draw a conventional map symbol eg. path, forest, trig point, knoll and number the cards 1 - 6. On the other coloured set put the names of the symbols and letter them A - F but make sure the numbers and letters do not correspond. Alternatively use a piece of map and circle the feature you want the name of This puts the symbol into the context of a map. A bridge for instance may be easier to recognise across a blue stream rather than in the way it might be depicted in the legend. You can even have a photo of the object on one set and a symbol on the other.

The game is that the symbols or map piece go at one end of the room laid out in a row a meter apart and the names at the other. The group can write down 1 - 6 or A – F on a piece of paper and then starting from the centre of the room they can go to either set of cards first. They run back and forth visiting either end, memorising the information to match pairs and writing down the corresponding letters and numbers. This is a fun way to confirm how the class is getting on learning the key and you might have several different sets, they will last a long time if laminated. 

Make up some similar sets using map squares. You might use orienteering maps, you need two identical maps, cut up identical squares from each map approx 3 cms square. Stick one piece on each of your two coloured cards until you have a set of six pairs. Number and letter them as described above. You may make a number of sets of varying difficulty. Further complications can be made by rotating pieces of map on one set 90 or 180 degrees so that they appear different at first glance. All this is to develop map memory skills. The ultimate in this to encourage reading of contours and ground shape. Make up a set that has map pieces for one end of the room with the matching cards at the other having only contours. (The group all have to go the same way to the map pieces first and then to the contour only cards). 

If you have only one of any Orienteering map for chopping up then carefully cut out 3 cms squares, place the map on a backing sheet of white paper, number the square holes and put the map squares on a set of lettered cards at the other end of the room. Which lettered square comes from which numbered hole? 

See www.ordnancesurvey.co.uk and www.harveymaps.co.uk for more games. 

See www.catchingfeatures.com to inspire your students to get interested in navigation. 

SECTION 2

Developing Map Reading Skills

There are 3 key areas of map reading skills that everyone needs to know before they become involved with compass skills and venture out on their own.   
1.  The concept of keeping a map ‘set’ or ‘orientated’ to the ground with or without a compass.

2.  Knowledge of the symbols and being able to interpret them. 

3.  The awareness of distance through measuring on the map and on the ground. 

Those skills should provide the ability to follow a route along a track or prominent line feature on the map by thumbing and starting to understanding scale, appreciating that a measured distance on the map relates to a distance on the ground and visa versa. 

We all get temporarily disorientated but invariably it is when we put the map away for a period of time. Be constantly inquisitive, is a feature you can see on the map identifiable on the ground and visa versa? 
Setting a map using the compass
This is often made over complicated. Drop a compass onto the map, rotate the whole map with the compass lying on it, watch the red end of the floating needle until it points to the top of the map where the title would be (the needle should be parallel to the north south grid lines or the side of the map). The map is then set, remove the compass, it should not take more than 3 seconds. There is no need to turn the compass housing etc. Magnetic variation is irrelevant. Some people like to keep the compass held on the edge of the map which enables one to keep the map set at a glance. 

Judging distance

This may be something that comes with age and experience but most young people can quickly gauge the length of a football pitch or 100m track and make a reasonable estimate of short distances. A short time spent looking at the map whilst standing at a known point and measuring the distance to visible objects helps get a grasp of the map scale.
Contours

A contour line joins points of equal height and they do this at intervals usually of 5 or 10metres above sea level. Every 5th contour we call an index contour and they are shown as thicker lines. It can be easier to count these as 5, 10, 15 etc.

Contours are the most reliable information on our maps. When walking in the hills it is often the main source of information. Contours are the only thing on the map that we can feel, you know with your eyes shut if you are walking up or down steep or shallow slopes. In winter contours are often the only source of information we have for navigation. Deep snow can distort the ground shape though. 

There are a number of ways we can teach contours, as it requires a conceptual understanding, however crucially it involves other senses – you feel the ground shape, and changes in steepness. Children under the age of 12 or so may have some difficulty with the concept of contours, so do not expect instant success with youngsters. 

On the 1:50,000 if the ground becomes very steep, thin contour lines may be omitted but not the index contours. 

Introducing and interpreting contours 

Digital mapping and smart boards are a great asset when trying to teach this with some of the digital mapping packages that offer a 3D fly through facilities. .

Drawing 

Using a photocopy of a contoured area the class can try shading in reentrants and gullies and draw lines down ridges and spurs. This can help to highlight the terrain and make it stand out, they also need to be aware of the height numbers which is often the only way of telling which direction is up hill. 1:10,000 maps do not have height numbers marked so establish water features helps in determining what is up and down. Orienteering maps also show depressions in the ground indicated by small check marks on the contour line. There is a useful quiz sheet resource on the British Orienteering website. 

Drawing contours around your knuckles when your hand is in a fist. Then flatten your hand. Better still wear a medical glove and do the same – saves ink on your hands and flattening a glove has more visual impact, you can keep the glove for another time as well. 
Ceiling Tiles 

Using polystyrene tiles, draw an individual contour shape on each one and cut them out with a very sharp blade. When stacked they should produce a hill with features such as a gully, a spur, steep and shallow slopes, and a ridge and with two summits so you get a col as well (keep it to A4 size). Try slicing a small hill top tile in half to reduce its depth. It could then be used to illustrate a spot height.  

Stack them and by moving them around you can create steeper or gentle slopes on different aspects. Draw around each layer on a piece of flip chart paper (A1 size) to make a contour map and then write in a N, S, E, W around the edge of the sheet to give some context. You can even introduce the idea of a hill side having an aspect and possibly putting that into a compass bearing. 

Most digital mapping software packages now have a fly through view which can be projected to help with understanding hill shapes and aspects.

Blindfold walk
Use an embankment or reasonably short steep slope with a smooth surface. In pairs one can shut their eyes or be blindfolded, the other is a sighted guide. The sighted guide leads the blind person up, down, diagonally, traversing around on the slope and asks them what is happening with the ground. Swap over to share the experience. Next get the group to place some climbing ropes or cord across the hillside to represent contour lines and then people can walk the slope again without being blindfold and think about what they feel and what the relationship is between the feeling and the contours. If the ropes cross an area where the slope changes in steepness the distance between the ropes changes and creates a strong visual effect for the learner. 

Sand pits

Draw some contour lines (around 4 is enough) making a simple hill feature on a post card. Make a set of 6 or so, each one different. Using a sand pit or large trays (cat litter trays are useful) full of sand put the class into groups of 2 – 3, each has some sand and a contour card. They must now make the hill on the card, in their sand. Then use string to lay around the hill to indicate the contours. Standing up above the model and comparing the string with the diagram is helpful. Then swap cards and try another, view each others, work it in reverse look at some one else’s sand hill and draw some contours on a card. 

Contour only map walk

This may be quite a difficult exercise to manage as it is difficult to find a small area with good contour features that you can create a contour only map of. A contour only map is easily made however by tracing the contours from a map and then placing them on a sheet of paper. 

Include a scale and north south grid lines so a compass needle can be used for orientation. If there are no contour numbers it may be useful to indicate on the map in general terms which way the slope is going using arrows.  

Follow a path in hill terrain (could be in a forest) focusing on the contours and how you feel them, what they do to your body, hard up hill, easy breathing and chatting on the flat how does it relate to the contours on the map etc. 

On Line Resources 

Visit the coaching resources in the Scottish Orienteering website. http://www.scottish-orienteering.org/natcen/page/information-and-resources-for-coaches there are some class room exercises in there. 

http://www.rgs.org/webcasts/activities/contours/contours.html an interactive quiz. 

http://www.ordnancesurvey.co.uk/mapzone/map-skills/relief-and-contours/page-six  There are a number of resources in the Ordnance Survey website. 

There are a number of interesting video clips on You Tube, google “ You Tube sand box terrain contours”.
Further map walks cross country using features

Build confidence and knowledge by using line features such as streams so you appear to be going more cross country rather than following paths. 

Look for features off a line feature you might be following. Use the compass needle to help maintain a set map. 

Start to look at ground shape around you to help with contour interpretation, and introduce simple processes of relocation (setting the map with and without compass matching the ground to the map, eliminating the options etc.).

Distance Timing and Pacing 

Measuring distance on the map has to be matched by a method of measuring on the ground. This is done either through pacing or through timing. Both in reality are only accurate to 90 – 95% so we should not get too concerned as to whether we might have taken 64 or 65 paces whilst dodging around in rough ground. Timing is an easy method for every one to use but it is not particularly accurate for short distances.  Remember that you are usually looking for a feature at the end of your measurement. The formula commonly used for working out one’s walking speed is “Naismith’s rule”.

Naismith’s “rule” is often quoted at something like 4 or 5 kph plus 1 minute per 10m contour of ascent, downhill is treated the same as the flat. It should really be seen as a guideline or more precisely a formula to be adapted to each group or individual. Several key issues arise here:

Firstly, the speed of the group is limited by the slowest person, but don’t blame them neither the slowest nor the fastest person in a group is the problem. The problem is the difference in speed, so compatibility in terms of speed is an issue to be considered. Lastly a group with heavy rucsacs going for 8 hours would be wise to plan their journey on around 3kph –  (20mins per km = 2mins per 100m ) or even less. 

‘Naismith’s rule’ is only helpful in that it identifies a relationship between time, distance and ascent. The best guide is to under estimate your speed, everyone hates being rushed. During practice walks the group should come to recognise what is a comfortable speed for the slowest person and then work out the timings based on that rather than on any theory as to what a group should do. 
Pacing

Pacing is useful in poor visibility or possibly if you need to check which track to take in a wood if there are some marked and unmarked ones branching off the main track. It is also commonly used with an accurate bearing aiming across forest or open country. 
Pacing can be introduced early on and should not be seen as something that only goes with compass work: 

· It is more accurate over short distances (200 – 300m) than timing.
· It is simple to teach and understand for both the tutor and the student
· It is useful for simple things such as measuring how far along the track to the path turning you want 
· If you can time your pacing of 100m it gives a speed which is then a leadership/management decision making tool to help manage timing of the days journey
· The most successful navigation teaching methodology in the UK which is orienteering views it as a skill to be taught in the early stages of learning. So does the NNAS. 

· In the bigger picture context, pacing was being used very accurately by Alexander the Great around 300BC by specialist pacing troops known as Bematists. The compass appeared nearly 1500 years later around 1000AD and then mainly at sea for the first few centuries.
Measure out 100 metres on a flat piece of ground and get the group to walk back and forth a few times working out how many double paces they do to 100m, walking in a relaxed and natural manner. Most will be around 60 paces but everyone is different, the important thing is that they are consistent and this will only come by using their natural gait. Then measure the same distance over rougher ground and up and down hill. They will notice the differences but remember it is only accurate to about 90% and you will get better with practice. In theory therefore if a group paces out 100m each according to their own pacing they are likely to be spread out in a line from 90m to 110m. Identify a point in the middle of the group as the accurate measurement, a group average. 

Ask people to pace 50metres for instance and stop when they have paced that distance. Provided they all arrive at roughly the same spot you know they have a grasp of pacing.       

If pacing for say 400metres it is best to do 4 x your 100metre pacing and record each 100 you have done. This is easier than multiplying your pacing by 4 and counting up to that number. 
Although quite an advanced technique ask the group to time their 100m walk (multiply by 10 to work out how long it takes to walk 1km at that speed, then how many kilometers per hour that is. i.e. 2 minutes for 100m = 20 minutes per kilometre which = 3 kilometres per hour). This is useful when a group is going slower than expected on a long walk. If the day was planned on 4 kmh and the group are doing 3kmh it is time to amend the route plan earlier rather than later. 

Pacing is not really useable on steep slopes, it is least accurate going down hill. Accuracy depends not only on consistent pacing but also on how accurately the distance is measured on the map. 

Lastly, when pacing, it is not possible to talk to the group or be interrupted. Using timings, others without technical knowledge can keep an eye on it as well. 

Grid References

Consider why you want to teach it and how important is it to the teaching of navigation? In reality grid references are very rarely used when navigating. They are about communicating a location to another person. If a student on a DofE expedition called the organiser to say they had a problem, the organiser would have a good idea of the route and roughly where the team should be so a location description may be all that is required. 

Good map reading skills on the move should be the first skills to develop. However it is appreciate that grid references have to be taught at some point before people head into the hills. For many they are a part of route cards. However they could be first taught separate from navigation in a session on safety by tying it into telephoning a message to get a picked up or for an emergency. 

There are several approaches to teaching grid references keep it as simple as possible, avoid the big picture science behind map making and grids. Remember a description should always go with a grid. 

If one Googles “Teaching Grid References” there are a host of ideas and resources.   

Initially students can estimate a 6 figure grid by eye so long as they are roughly right that is fine, they will be accurate enough especially if a description is added. Later they can explore the accuracy obtainable with a ruler or the scales on the compass (sometimes known as the romer). 

Another approach could be to see if students can learn it on their own from the key on an OS map. It is all explained there but people tend not to read it. 

Attached is an example of grid sheet to help get the idea with out too much clutter. It helps to reduce confusion, every student should have a copy then it is easy to ask for a grid reference for A. As opposed to trying to get people to all find the same point on an OS map, that is where problems often start, adding complexity of what is a simple exercise. The common starting point tends to be learning the sequence "along the corridor and up the stairs" - along the bottom numbers and then up the side numbers. Once they have got the concept on the sheet it is easy to move to a map. 

Digital mapping on a smart board makes it easier for everyone to see the point selected for a grid reference. 

Some groups have experimented with a form of the well known game “twister” where hands and feet have to be placed in a grid chalked in a play ground and some cards with 4 digit grid references and a left or right hand or foot description.  
Fig 2.2     
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This form of diagram can just make it quicker to identify a place – a letter as opposed to a symbol on the map that may take some students a  while to find and of which there may be a quite a few on the map. Also cheaper to ensure every one has a map. 

Along the corridor then up the stairs, E comes before N  - go east then north.  

SECTION 3

Compass Skills 
Before teaching the compass it is important to define the parts of the compass for ease of teaching and a common language. Confusion between needles and arrows is a common cause of problems. 

Fig 3.1     Compass Terminology
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Compass tips

A compass is a scientific instrument and should be cared for, it could save your life and therefore it is worth investing in a good one. The Silva Mk 4 is an example of a good hill compass with a long base plate, a magnifier and a romer offering a wide range of scales. Renew it every 5 – 10 years.

Keep it well away from a smart phone – these devices in particular have a strong magnet in the speaker and it does not make any difference whether it is switched on or not. It can permanently change the polarity of a compass and it will need to be returned to the manufacturer.  

A magnifying glass is essential for detail when words on maps may hide contour and other information. 

Use the millimetres on the side of the compass for measuring distance 1 mm = 50m on a 1:50,000 map. Because the millimetres are marked on the underside of the plastic base plate, reading off them off through  the side wall of the plastic base plate can make it easier to read. 

A compass with the 1:40,000 scale makes working with Harvey maps much easier, currently only the Silva Mk 4 expedition has this on.

The length of cord loop usually supplied with a compass is usually too short and also encourages people to hang them around their neck. This is not helpful and in fact becomes a barrier to effective use of the map and compass. Use it singly attaching one end to the compass the other to your jacket (often the breast pocket zip is used) this will enable you to hold the compass in any position and enhance navigation accuracy. Alternatively, double the length of the cord then make a loop and that will go over a head and shoulder and will enable you to put the compass in any pocket. 

The application of compass bearings

The compass is sometimes introduced to people with a mass of information that is beyond the learner’s comprehension. Studies in Sweden suggest that introducing the compass at the start of learning to navigate (but only the needle and measuring of distance) builds confidence and is a more successful methodology in the long run.  
In the first place the compass is useful for setting the map, that is explained in earlier sections and most of the time that will resolve any uncertainty at a junction. After map setting the next stage will be using the compass to assist with direction confirmation.

Two types of bearing

There are two types of compass bearing, a rough bearing where the compass is used on the map, generally confirming the direction of a line features or rough direction of travel. Or an accurate bearing which requires an additional step in the process for greater accuracy. It enables the compass to record the bearing so it can be used separately from the map if required for accurate aiming often in conjunction with pacing. 

A rough bearing, provides a simple starting point for learning compass work. It is used to help confirm a path at a junction and can be performed as an extension of map setting and does not require any turning of the housing capsule. This is all that Bronze DofE or Lowland Leader Award candidates require. 

Two things help manage teaching these skills, first is having the map folded into an easily manageable size where you can hold the compass in the middle of the map from any side with one hand. Second, when using the compass for direction, the top tip is to learn to turn your body to align the needle as opposed to turning the compass in your hands. Hold the edge of the compass base plate in both hands, lock the wrists and lock elbows into your side forming a triangle with the forearms in front of the body. (This is encouraged in the 9 cone map setting game so acts as a useful memory jogger). This basic position makes life much easier when teaching novices and it works for rough and accurate bearings.  
Rough Bearing

Place the edge of the compass or the inner line along the path you want to take on the map. Keep the compass firmly held on the map, turn the map and compass around until your body is absolutely square behind the compass so the base plate and direction of travel arrow is pointing straight out from the chest, (the map will probably be at an odd angle but ignore this). Still keeping the compass firmly held on the map with the edge still along the path turn your whole body until the red end of the needle is pointing to the top of the map - the north edge. Now look up along the base plate and you should be looking straight down the track. This is often a light bulb moment for people. They have just effectively taken a bearing aligning the needle with the N,S grid lines but without turning the dial. If you remove the compass from the map you will lose the bearing so this only works provided the compass is kept on the map. This is how orienteers navigate even across country and with the map set they read the ground accurately. 

Accurate Bearings

There is no need to teach accurate bearings until the novice is happy with rough bearings and moving beyond simple line feature navigation.  

Accurate bearings require one step to be added to the rough bearing, turning the compass capsule so that the N on the capsule points to the top of the map aligning the lines on the bottom of the capsule with the N, S grid lines. Follow the process for the rough bearing then turn the capsule and the needle with red end already pointing to the top of the map will appear lined up inside the arrow on the bottom of the capsule. Getting red Fred (the red end of the needle) in his shed or bed is how people often describe it for youngsters. When people are familiar with this it will be apparent that the map setting or needle alignment can be done at the end of the process and crucially the compass can also be taken off the map. Turning the capsule makes the compass into a protractor and it retains the bearing and direction of travel so long as the red end of the needle is aligned to the N and the capsule arrow. Aiming and travelling cross country using pacing or timing can all be added to complete the skill.  
Magnetic Variation is not relevant in teaching compass skills for the next 25 – 30 years! In Scotland in 2014 it is around 2 degrees and decreasing to 0 degrees over the next 12 years before then going the other way so it will require subtraction when going from map to ground and it will be another dozen or more years before it is likely to require consideration. In other countries it might be an issue but teaching it can be left until that time comes rather than adding confusion at the learning stage. 

So simply, if the compass can be kept on the map then there is no need to turn the dial, just rely on the needle pointing to the top of the map. If great accuracy is required and there is little map information the compass needs to be separated from the map so the capsule has to be turned to align with the grid lines before aligning the needle. More often than not I find myself showing people who can use an accurate how to do a rough bearing. Of course they get it immediately and then are amazed they have never been shown it before.
Tools to help teach bearings

We now have a process of teaching, progressing from a rough to an accurate bearing that should be easy to comprehend. 
All too often the compass is introduced at a later stage of learning to navigate and the starting point becomes how to take a bearing to walk across county from A to B using a 1:50,000 map in the class room. There is no context or way to recognise a successful outcome. Grid references are also often used to identify A and B which creates a feeling of complexity and difficulty of the task. 
Since much of the training in navigation is done with the aim of young people undertaking a walking expedition through the country side rather than over the mountains the most common use of a bearing is to confirm at a junction which path to take. So here are some exercises to get to that understanding. 

Fig 3.2
Teaching Bearings
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Introducing rough bearings 

The diagram fig 3.2 can be a great help in getting people taking bearings. Make up approximately A5 size laminated copies of this diagram without the dotted line arrows. Layout 9 cones on the ground as accurately as possible set to north, and around 10 steps between each cone it must be symmetrical. Bring the group to the south end it just seems to be easier to understand when you explain the lay out. 
Give one map/diagram to each person and put the group into pairs at each corner. Now one of the pair chooses a cone for their partner. They then put the compass on the map with the edge running between the two points. Then concentrating on the map turn it with the compass firmly held in place until the compass is pointing straight ahead of them. Then keeping all that together turn their whole body until the red end of the needle is pointing to the top of the map, then they should look up. This is often the light bulb moment There is a sudden realisation that with the needle pointing to the N they find that the direction of travel arrow along the base plate points to exactly the cone they want to go to. Carry on taking it in turns and they can move to other corners of the layout. 

A similar exercise can be done inside the class room using the map diagram at 3.3. First though fold the sheet in half so it is easier to handle. Set the scenario that you are at the junction A with a choice of tracks on the ground, your plan from the map was to take the right hand turning so to check it (if setting the map does not give you confidence)  do a rough bearing. Place the edge of the compass or the inner line between A and B with the base plate pointing in the direction you want go get behind the compass with it firmly in place on the map and then turn around until the needle point to the top of the map. 
Some might say this is all a bit staged why not just go with the map. You can do of course but what you have in these exercises is very quick repetition and this helps to instil the sequence of actions prior to going on more of a journey with a map. This diagram map can avoid other issues about map symbols distance etc getting in the way. If anyone has a problem it is often more easily spotted. Ultimately it will depend on the mapping available and the groups general ability as to whether this would be a useful exercise.  

The key issue at this stage is usually people holding the compass at an odd angle in front of them. You have to have your body square behind the compass. 

Ideally the next stage would be to use a real map, ideally of the orienteering variety, a 1:25,000 OS in a well pathed wood can work though. Go for a map walk and apply rough bearings to every linear feature you can, paths, streams, fences, edge of woods etc. You may appreciate that in confirming these line features from map to ground you are carrying out a simple relocation skill.    

Accurate bearings 

Just as they are described earlier on in this section you can use the two diagrams 3.2 and 3.3. and teach accurate bearings. With 3.2 and cones outside you could have previously prepared maps with a route of about 5 legs – use a triangle for the start point, double circle for the finish. Alternatively ask the students to draw their own, pair them up swap maps at have a go at using accurate bearings to get around the route. 

Same inside the class room with 3.3 you can also ask people to estimate the bearing before turning the capsule. Which helps eliminate the classic 180 degree error.  To build the confidence and get the idea that it really is a very simple process, speed up the process going randomly from letter to letter. 

After all that another map walk with accurate bearings along line features.
Cones or class room first? It is up to you, with the rough bearings the cones offer a powerful realisation and personally I tend to leave the class room map to the start of accurate bearings.   
Ground to map relocation
Try to avoid confusion with taking a bearing along a track on the ground with the compass and then putting that back onto the map to see if the compass lines up with a track. That is a more advanced relocation skill (see section 4) and is used when one is really lost and trying to identify which of perhaps a large choice of line features one could be on. There are several reasons for this:

a. aiming the compass on the ground is less accurate than taking a bearing from the map. 

b. this is a more complex operation than taking a simple bearing from the map and checking it on the ground. 

c. One might end up taking bearings on several tracks to determine which one to follow whereas taking the bearing off the map for the track you want to follow will only need to be done once. 
Fig 3.3     
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· When introducing bearings it is about simplifying the process of using the compass & route choice, not travelling cross country hence starting with the “which track is it A?B?C?” idea.  

· Magnetic variation is best avoided, it is virtually irrelevant in the UK for the next 25 years. It just adds confusion at this stage.

· Make your own version, adding easting lines and grid numbers could facilitate learning grid references with this simplified map. 

Fig 3.4     
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Other 9 cone exercises

Cardinal points and basic compass work 

Using the 9 markers from section 1, lay them out symmetrically as for the diagram Fig 3.3 below using a compass so that the whole layout is properly orientated to magnetic North with the North end clearly identified on the ground different coloured cones for instance. Put the markers 10 single steps  apart creating quite a large square. 

Fig 3.5
Two examples of directional route lists. 

(What ever directions you use try to get the finish the same point as the start).

Fig 3.5a





Fig 3.5b


Now you can use a card listing a number of directions (see Fig 3.2 above): Ensure the group understand that these directions are just to the next nearest marker and that if they get it right they should end up where they started. Easy at first with cardinal points and no compass. You can use a compass just to remind students of the relationship between N, S, E & W (they should ignore the base plate and needle at this point).

Then try the second card having the compass out may help. 

It will be easier to monitor the group if the start and finish point are the same – you can have more than six legs and this is an exercise where more marker points 16 or 20 could be used in a symmetrical pattern. In addition if these are laid out with the odd tree in the way that is fine as well, it does not have to be a clean piece of ground. 
Staying on the bearing

An exercise to develop the understanding of sighting with the compass and walking accurately on a bearing. Put the group in pairs choose a start point like a tree. One person takes a bearing on an object say 50 to 100m away (a cone or post) with their compass. Then ask them not to look up but just to concentrate on keeping the needle aligned to the capsule arrow whilst walking on the bearing without aiming. A woolly hat or hood pulled down over their eyes ensuring they can only see down to their feet and compass. They must try to walk to the post with a sighted partner ensuring they do not walk into anything. 

What should happen is that because they cannot aim at anything they wander off drifting to one side. (If they are walking diagonally across a slope the exercise will have better results). When level with the objective remove the bag. Hopefully they will get the idea that they have to navigate by sighting or aiming with the compass. Now ask them to turn around and aim their compass back at the start point just allowing the white South end of the needle to point to the N on the housing. The direction of travel arrow will not be pointing back to the start but as they now move towards their initial objective it all begins to line up. This is a useful checking system for keeping on a bearing in future journeys on the hill. 

Star navigation exercise using the compass

The next stage might be a star event (similar the map setting star exercise in the earlier chapter) in pairs using a compass and orienteering map where individuals go on a bearing to an object, fence corner etc. leave a marker and return to the start, their partner then goes out repeating the leg and hopefully returning the marker. It does not really matter that they can see where they are going it confirms the skills and develops sighting with the compass and trust in it. 

(Be aware that an orienteering map usually has the north grid lines set to magnetic north but also as this changes so the map becomes less well aligned. It is probably not worth worrying about as their ability to walk in a straight line is not necessarily well tuned yet). 

Evaluation exercise for distance and bearings

Put pacing and bearings together on a compass course. Work out a whole route ideally in an open wood but could be done in a park. Make up laminated sheets of paper with a triangle, square or oblong on, Leg number, Distance and Bearing. The leg on the diagram can be highlighted. Fig 3.6a.

Fig 3.6a





Fig 3.6b




Continue to work out bearings and distances between various trees creating around 3 courses from a central point Fig 3.7. put the information for the next leg on the tree. (try to make the sheet difficult to see from the approaching direction). You will need to go around it several times and check back on your bearings to get it accurately set up.

This can be done as a linear exercise with say 8 – 12 legs. Making a long linear course means people can follow each other and it is difficult to manage a group. A clover leaf pattern using triangles or squares from a central point is easier and 3 or 4 people can start at once in different directions from the central start point. (It will be helpful to show them a diagram of the whole set up or additionally produce cards showing the legs and distances).

Fig 3.7
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If they get lost it is easy for them to return to the start and have another go. Using this system you can often see people most of the way. If this is set up on a hillside there is the added complication of paces changing up and down hill. 

Another exercise. Fig 3.6b. This works well on a lawn or sports pitch and requires laminated cards, marker pens per pair and some sets of 3 to 4 same coloured golf tees (golf tees come in packs of 20 in 4 colours). Depending on how many tees of different colours you have, divide the group up. each group chooses an obvious feature (tree) and then with a bearing and paces puts out 2 or three golf tees and makes a triangle or square back to the start point. (Keep the distances short and simple, around 50m and don’t bury the golf tees). The bearing and distance for each leg are recorded on their card. Now give the marked up card to a different individual or pair to try to follow the route. They will need to aim and pace carefully to find the tees. Keep swapping the cards around until everyone has had a few goes.   

Bearings cross country 

In order to coach cross country bearings requiring high accuracy and aiming with the compass and pacing, use a map walk on something like a 1:10,000 scale map. Try, short bearings only 50m to 100m to find something off to the side of the line feature can be taught (an old ruin perhaps or a stream junction). It does not matter if the students can see the objective to begin with, in fact it gives an instant feedback that they have got the process correct if they look up from the map, aim the compass and can see what they are looking for. Keep it simple to foster success.  

Before moving onto longer cross country legs you will need to ensure that other strategies are in place such as recognising catching features, aiming off, attack points and relocation skills so if they miss the objective they can work out where they are and successfully find it. Then transfer to OS scale maps that have progressively less information.

SECTION 4 

Common Navigation Strategies 

Most people teaching navigation will be familiar with these strategies and with an orienteering map in particular it is easy to provide examples to practice each one several times and develop an understanding and confidence with them. 
Catching features

“Catching features” and “Collecting features” are often used to mean the same thing, although there are two explanations here it doesn’t really matter. A catching feature is usually something recognised when planning the leg that lies beyond the target. If the walker overshoots the catching feature should provide the warning of having over shot. It could be a clear line feature such as a stream, a change in slope aspect or steepness might be more of a winter feature. Lastly timing and pacing provide a mental catching feature, remembering that they are 90% accurate so allow a 10% margin. 

Collecting features

These are sometimes also referred to as ”tick off” features and again are points that should be identified at the planning stage. They help the navigator keep track of their progress towards the target collecting or ticking off features they pass or walk across. The term has been used to describe using a line feature such as a stream which might collect or lead one into the target. In that context it is almost a cross between a catching feature and aiming off.  

Aiming off

This is when one is aiming for a particular point on a linear feature generally running across the direction of travel. Imagine being 500 metres from a river which has a small bridge on it, and visibility is poor. Using a compass bearing one aims for the bridge and arrives at the river but then cannot see the bridge, it is difficult to decide which way to turn along the river. The solution is not to aim at the river in the first place. Aim off to one side of the bridge by perhaps 10% of the overall distance, when the river is reached it is simple to know which way to turn along the river to find the bridge.  

Attack point

When the target is say 700m away and may be difficult to find, 700m on a bearing with pacing is unlikely to be a successful strategy. Often there is a clearly recognisable feature closer to the target (say 300m away) which can be guaranteed to be found. Go to that before going for the compass and pacing so that you cut down the potential error. A common error is to choose attack points that are smaller than the target. One can think of the attack point as the final collecting feature. 
Choosing an attack point may dictate the catching feature and change a mental one such as pacing into a physical one. E.g. Stream heads are often not particularly well marked on maps, pacing up a stream accurately for say 600m and determining the end of it can be tricky at the best of times. An attack point off to one side of the stream head, perhaps a small knoll 300m to one side requiring a dog leg route could mean that the catching feature becomes the ground rising as soon as you cross the stream bed. Chances are that the shorter leg and physical catching feature will be more accurate and easier to execute.     

Boxing or dog legging 

This is used to avoid an obstacle – corrie rim, lake or marsh for instance. Imagine heading due north and coming to lake. One could go due west say 200m until clear of the lake then north again on the original bearing until clear of the lake then back east for 200m which would bring one back onto the original line. Three sides of a square. 

A dog leg is similar but is 2 sides of a triangle achieved by selecting a point that will take one well out to the side of the lake allowing one further bearing and pacing to bring one back onto the original line the other side of the lake. It requires careful bearings and pacing in poor visibility, marking a dot on the map to help provide a target to measure distance and bearing to and to start the second leg is a good idea. If visibility is fine one would probably just follow the edge of the lake, using members of the group either side of the lake can be used to help keep on the bearing. However that is generally hypothetical theory, simply navigating around the lake is common sense.  

Summary

All of the above strategies are often used in combinations, so the skill is in selecting the right combinations to give one the best chance of finding the target yet keeping it simple and efficient. 

To practice these, an orienteering map can be ideal as it will provide plenty of opportunities to practice and experiment with these techniques. Navigating in woodland means that there is an element of realism as the target is often hidden until close by.   
SECTION 5

Relocation Skills
We all get “temporarily geographically embarrassed” or “cartographically challenged” at times but it is the ability to relocate ourselves that is important. 

It is essential to have developed relocation strategies and have an organised, methodical and practiced response to being “lost”. 

The techniques have to be developed and done repeatedly on the ground. Traditionally, teaching back bearings and resections in the class room using church spires was the common place solution to teaching people what to do when they got lost. However grid references needed to be well understood otherwise the session became hijacked by those who could not find the relevant points. Once outside, drawing lines on the map down the side of a compass in the pouring rain can be challenging. The reality is that if you are lost you cannot recognise any features to take bearings on anyway so this technique is rarely the answer.   

When people walk with the map in their rucsac, one would presume that their relocation skills must be excellent because whenever they do take it out, that is usually the first skill they will have to employ. Unfortunately however this seems rarely to be the case. 

Maintaining contact with the map not only prevents you getting lost in the first place, it also improves your navigation skills. Quite often something obvious to you on the ground is not marked on the map, such as an obvious knoll. If you maintain contact with the map other bits of information will confirm your position and you subtly learn to get an idea of the limitations of maps and the process of mapping and feel comfortable ignoring anomalies.   

There is always sound advice such as return to your last known point. Fine if you are on a line feature, but sometimes this is not practical, its simply too far, or not possible because you have no idea where you are. 

However this is a starting point in principle because you might be able to work out how long you have been traveling since your last known position. Knowing your speed of travel and rough direction you should be able to narrow down you’re rough location. 

Much of it is detective work checking the map and the ground and eliminating possibilities. Quite often using a relocation skill such as slope aspect does not tell you where you are. Rather, it tells you where you are not and often indicates you are in one of a couple of different places. Then the detective work begins and you may have to move on further to gain more information to complete the puzzle. 

A top tip is – Spend 2/3rds of the time looking at the ground and only 1/3 of the time looking at the map. 
Teaching  and developing  relocation skills

You can start the ideas of relocating from the drawing the map in the class room when people change seats or using the 9 cone exercises or even on the map walk which are mentioned in the first part of the pamphlet, all part of the confidence building process.     

Once you are using the compass to take bearings then the techniques are very similar to the process of learning bearings described in the earlier section. Only this time you are working in reverse, taking a bearing along a track (or stream) and placing it onto the map and seeing which feature lines up with the edge of the compass while the lines inside the capsule line up with the north south grid lines. 

The best way of developing these skills is to go on a map walk, ask the group not to use their maps and proceed to get them increasingly disorientated. Ideally use a wood you know well and lead them through the trees from track to track at each track or line feature ask them to locate where they are. It is best done with a 1:10,000 scale map with plenty of alternatives where the process can be repeated lots of times. Later the same thing can be done on the hill with the 1:50,000 map. 

Once they have grasped the taking of bearings down line features and putting that back onto the map they will quickly pick up the slope aspect technique. 

You can let one of the group lead using the map to point of their choosing and then ask the others to confirm where they are so that they are virtually running the session themselves. 

A progression of relocation skills

I have listed the relocation skills together because it helps to see that there is a progression. 

There are 5 key skills apart from thumbing the map all the way so as not to get lost in the first place:

1. Set the map using the ground

2. Set the map using the compass
3. Take a bearing along a linear feature
4. Use slope aspect
5. Back bearings or resection 
If the first two do not begin to help you, move on through the list. Three and 4 can be used simply for confirmation of your location or as the start of unraveling your location if totally lost. 

No 5 in reality has limited use as in the first place you have to be able to recognize features around you both on the ground and on the map, difficult in poor visibility, in a forest or when totally lost or in the pouring rain if there is a requirement to draw lines onto your map. 

If I become disorientated in the hills I immediately set the map with the compass and then go to using a slope aspect if I am not on any sort of linear feature. So you can pick and mix according to the situation with confidence and practice. Ultimately for speed and efficiency the key is to select the most appropriate single method for the situation.   

1.
Set the map using the ground
This was covered near the start of the pamphlet. But having set your map it is then a process of elimination – looking around you identifying features and their position in relation to yourself.

2.
Set the map using the compass

Very simply hold the map in the palm of your hand drop the compass onto the map turn your body around until the red end of the needle is pointing to the top of the map (where the title is). That is it, then look around you and try to identify features. 

3. 
Take a bearing along a linear feature 

This is one of the most useful compass skills. If you are simply needing confirmation that you have come onto the correct track or stream simply take a bearing along it on the map and check it aligns on the ground, this is will give a slightly more accurate reading than taking a bearing along the track and putting it back onto the map.  

Often though you are really quite uncertain of your location and need to determine which track or stream, fence, forest edge etc. it is that you have come across unexpectedly.  
Take a bearing along the line feature e.g. a track, on the ground and put it back onto the map to check which track you might be looking down. It can be slightly less accurate because there is more room for human error on the initial bearing taken from the ground.

The sequence to follow is.

a.
Point the compass down the line of the feature (be sure to be absolutely in the center of the feature, the compass is flat and the arrow down the centre of the base plate is accurately pointing along the feature, you will get a distorted reading if not). Lets say a footpath.

b.
Keeping the compass accurately pointing down the footpath, turn the housing until the red end of the needle points to the N.

c.
Subtract (going from the big thing (Ground) to small thing (Map)) the magnetic variation (say 2º) by nudging the dial round. At no further point in this process must the dial be turned.  

d.
Place the compass onto the map in the area you think you may be, ensuring that the orienting lines in the housing line up with the North South grid lines on the map with the N on the dial pointing towards the top of the map. Slide your compass around on the map until the edge of it lines up along a footpath. That is likely to be the footpath you have taken a bearing along. 

f.
If you have a choice of footpaths that you could be on, check other information, which way does the track bend ahead of you on the ground, does it correspond to any of the alternatives on the map? Is there another clue such as a stream running under the track near by etc? You may need to travel along it to get final confirmation at a junction or significant feature along it but you will then know exactly where you are.  

4. 
 Slope Aspect
This is an excellent technique which ensures that even when you have no features other than hills and you cannot recognise anything you can begin to unravel your whereabouts. 

In the class room

The theory can be introduced in the class room using the ceiling tiles placed on a sheet of flip chart paper. Draw around each section so you have the contour lines in the middle of the sheet and then place them stacked up on top of the drawn lines. Write on North, South, East and West around the edge and you can even set the whole thing with a compass. Discuss the idea of aspect – a southerly aspect = facing south which can be further described as 180 degrees. 

You could then get some one to take an imaginary bearing possibly looking out of the window and consider the window ledge and the bottom of the wall below as contour line so the bearing is taken at right angles to the line of the window sill. Then see what this would do on your contour lines on the flip chart (a couple of northing lines on your flip chart might even help). Enforce the value of being able to eliminate where you are not and also if you might be in one of two places what direction might you head off in to eliminate your option to one. 

On the ground
Using any map scale identify an are a few different slope aspects within a small are, a small isolated hill is ideal. Work from near the top so you can go quickly from one side to the other.   

a. Take a bearing straight down the slope you are on. The line down which a huge ball would roll. If you think about it this is a line that would cross the contours at right angles if they were drawn on the ground. You need to be certain that the slope continues for 100m or more on a 1:50,000 map and you are not just looking into a small re entrant. 

b. Subtract the magnetic variation and place the compass on the map with the housing capsule lines lining up with the North South grid lines and N towards the top of the map. 

c. Slide the compass around in roughly the area you think you are and at some point the edge of the compass will cross the contour lines at right angles whilst pointing down hill. You are somewhere along this line. An altimeter could tell you exactly where. 
However it is likely that you could be in several places on the map where the side of the compass crosses contours at right angles pointing down slope so a process of elimination has to be used. You really need to get to a line feature and then follow that to a known point, a junction or obvious bend perhaps. Look for a nearby feature to one of your possible locations such as a stream. Then traverse the hill side to see if you come to it within the expected distance. The result of that should help reduce the possibilities. If you hit the stream you will probably need to follow it to a definite point before you can convince yourself of your position. 

This skill is best taught on a small scale map 1:10,000 say. Find a small hill on the map and use several different sides one after the other repeating the slope aspect process.

5.
Back bearings or resections

Traditionally this has been taught in the class room taking bearings from church spires, marking the map and then where the lines cross is where you are. Well if you can identify features around you, you are not lost but a single back bearing can help pinpoint your location on a line feature after setting the map and recognising features correctly both on the ground and on the map.   

The sequence to follow is.

a.
Point the compass at a recognised feature e.g. top of a hill  (be sure to be as accurate as possible holding the compass out in front of you perhaps closing one eye and aiming).

b.
Turn the housing until the red end of the needle points to the N and keep checking that the arrow down the middle of the base plate is still accurately pointing to the feature.

c.
Subtract the magnetic variation (say 2º). 
d.
Place the compass onto the map with the edge of the compass going through the feature on the map. 

e.
Nudge the whole compass about to ensure that the orienting lines in the housing line up with the North South grid lines on the map with the N on the dial pointing towards the top of the map. If you are on an obvious linear feature then where the compass edge crosses that linear feature on the map is where you are. If you are in the middle of nowhere then draw a line on your map down the edge of the compass and then take a second bearing off another recognisable feature . You are where the lines cross. 

If you are on a line feature do not do any more than one back bearing. Use two if in an open area, doing more lines creating a triangle is likely to cause you confusion. 

Fig 4.1

How useful are multiple back bearings? Where exactly are you? 

Just two lines are sufficient as you will not get an exact or accurate result, there are too many variables, relying on line of sight etc, a triangle just confuses things. 
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Fig 4.2

Imagine you are stood on a track and can identify two features a bothy and a hill top. Usually if you try two bearings on different features like this your lines drawn along the compass edge end up crossing the track in different places, so where are you? In reality one is accurate enough. (It also saves you trying to actually draw lines on your map which is never easy even in fine weather when you are unlikely to need to do this anyway)


A Track 









  Hill Top

             Bothy

With only one line drawn you can happily tell yourself exactly where you are, it will be accurate enough, then start moving along your route and you should be able to identify something like a junction or a bend that clearly confirms your position. 

Lastly – Get lost and practice relocation skills so they are not a jumbled panic response! Do this is a relatively safe environment on an orienteering type map so the distances involved will be relatively short and plenty of additional information is available. 
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Worksheet – Contours
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