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SUBJECT AND GRADE GEOGRAPHY – GRADE 11 

TERM 3 Week 6 and 7 - Lesson 8 

SUBJECT Geographic skills and techniques 

AIM OF LESSON To explain, demonstrate and practise the following geographic skills and techniques: 

• Absolute/Exact location (degrees, minutes and seconds)) 

• Relative location (direction, bearing and magnetic bearing) 

• Measuring distance and converting it using map scale. 

• Calculating area 

SOURCES 

 

Paper based sources Digital sources  

Lesson on pages 2-7  

Activities included on page 8 as 

well as those in your textbook. 

 

Refer to page 7  

INTRODUCTION  From grade 8, 9 and 10 you should remember the following: 

• What is exact location and how it is determined? 

• What is relative location and how is it determined using direction and magnetic.   

• What is map scale and how it is used to calculate distances on a map. 
 

CONCEPTS AND 

SKILLS 

You must know:  

• Concepts such as location, direction, 

bearing, map scale, distance and area. 

• The difference between concepts such 

as absolute and relative location.  

You must be able to:   

• Explain concepts, apply skills and techniques to calculate 

or determine concepts on topographic and orthophoto 

maps. 

• Use the scale of the map to calculate the real surface area 

of a feature. (*New techniques)  

• To read and interpret any given information from a 

topographic map.  

  
  

ACTIVITIES/ 

ASSESSMENT 

Complete the consolidation activities as well as those in your text book.  

CONSOLIDATION • Study these topics by asking the Geographic key questions such as:   

What is it? Where do I get it? How is it measured or calculated?  

• These skills and techniques are important to strengthen geographic literacy.   

VALUES To develop a proper sense of spatial awareness.   
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TOPIC : GEOGRAPHIC SKILLS AND TECHNIQUES 

In grade 10 you did the geographic skills and techniques of this lesson as a base. In grade 8 you did the charateristics of the Globe as 

well as geographic coordinates.  You have thus a good background to understand the skills and techniques of this lesson and  to apply 

it.  

Which geographic techniques and skills are we going to strengthen?  

Relative location Exact/Absolute location Scale and distance Area calculation 

• Direction 

• Magnetic Bearing 

• Graticule of the Earth 

• Geographic coordinates 

• Types of scales 

• Relation with reference to 

ground distance  

• Measuring distance on a 

map.  

• Measuring distance 

• Converting to ground 

distance 

• Use of the formula. 

 

The Concept of Relative location Skill or Technique 

Direction 

 

It is the relative method of describing the 

position of a feature in relation to another 

one. 

 

When we refer to direction, we use the 

points of a compass rose to describe the 

general direction from one feature to 

another.  These points are also referred to 

as the wind directions. 

 

 

We distinguish between cardinal points 

(North; South; East and West) and the inter-

cardinal points: north east (NE); south east 

(SE); south west (SW) and north west (NW).  

  

The inter-cardinal points can also be further 

subdivided: north north east (NNE); east 

north east (ENE); east south east (ESE); south 

south east (SSE); south south west (SSW); 

west south west (WSW); west north west 

(WNW) and north north west (NNW). 

 

This results then in 16 different directions. 

Complete the directions of the compass 

rose 

 

Bearing 

We distinguish between True Bearing and 

Magnetic Bearing. 

 

True bearing is the angle measured 

between True North and the object.  

 

The starting point to determine bearing is 

the North-South line.  North will then always  

be 0º.  Bearing is always measured 

clockwise from north at 0º through a full 

 

How to measure bearings from A: 
1. Draw a light pencil line through A parallel to 

the edge of the map.  This is also the True 

North line. 

2. Draw a line from A to Y. 

3. Now place your protractor with the 0º-180º 

line on the north-south line, and the centre 

on A. 

4. Read off the angle (true bearing) between 

0º and the line A-Y. 

5. Y is on a bearing of 53º from A. 

 

 

 

 

 

 

 

 

 

 

 

TN 

True Bearing 

True Bearing 
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circle to 360º.  Bearings are measured using 

a protractor and given in degrees. 

 

Magnetic Bearing is the angle measured 

between the Magnetic North and an 

object.  This anghle includes both the True 

Bearing and the Magnetic Declination.  

 

Magnetic Declination is the angle of 

difference between the direction of True 

north and the direction of Magnetic north.  

It varies from place to place and from 

year to year. 

 

 

6. Z will then be on a bearing of 154º from A. 

 

 

The information about an area’s magnetic 

declination and the annual change appears 

on each map.  In South Africa magnetic 

declination is always westwards, but the 

annual declination change can be 

westwards or eastwards. 

 

Magnetic Bearing  =   
  true bearing  +  magnetic declination 
 
True Bearing  =   
  magnetic bearing  –  magnetic declination 

 

 

 

 

 

 

 

 

 

Exact/Absolute location 

Graticule of the Earth 

 

The graticule is the grid pattern formed by 

latitudes and longitudes that are 

depicted on the globe or a map.   

 

We can find any place on earth by 

finding the point at which its line of 

latitude and line of longitude intersects. 

 

Latitude is the angular distance measured 

from the centre of the globe, north and 

south of the equator, which is 0º latitude. 

Lines of latitude are numbered in degrees 

from 0º to 90º North at the North Pole and 

from 0º to 90º South at the South Pole. 

 

Longitude is the angular distance 

measured from the centre of the globe, 

east and west of the Greenwich Meridian, 

which is 0º longitude. Lines of longitude 

are numbered in degrees 0º to 180º East 

from Greenwich and 0º to 180º West from 

Greenwich. 
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Geographic coordinates 

 

The absolute position of each place or 

object that occurs on the earth’s surface 

can be located by means of the 

geographic coordinate system in terms of 

its latitude and longitude.   

 

The specific location is described as a 

geographic coordinate pair consisting of 

the latitude North or South of the equator 

and the longitude East or West of 

Greenwich.  

 

Each degree ( º ) can be subdivided into 

60 minutes ( ’ ) and each minute divided 

into 60 seconds ( ” ).  This subdivision 

enables us to determine or plot the 

position of a place very accurately.  The 

geographic coordinates must be 

described in full as degrees, minutes, and 

seconds South and East. 

 

 

 

 

 

 

 

 

 

 

 

 
How do we determine coordinates of 
objects on topographic maps?  
 

1. Draw a very light pencil line in the 

minute frame (that surrounds the map 

on the outside) opposite the relevant 

feature (spot height 134).  Do this for 

both the latitude (left or right) and the 

longitude (top or bottom).  

 

2. Start by counting the latitude minutes 

from the top of the map up to the 

minute section directly opposite the 

geographic object in question marked 

with the pencil line.  

 

3. Subdivide the minute section as 

follows:  

a. Divide it halfway – this will be the 

30” value. 

b. Divide each half (30”) into two 

(quarters). These will be the 15” 

and 45” values respectively.  

c. Divide the relevant quarter (where 

the pencil line has been drawn) 

now into three equal parts that will 

each represent 5”.  

 

4. The correct number of seconds can 

now easily and accurately be 

determined as 18”. The latitude value 

will then be 34º 16’ 18” S. 

 

5. To determine the longitude value, 

repeat these steps by counting the 

minutes from left to right.  

 

 

 

Skill or technique: 

 

 

 

 

  

34°15’ 

1 

2 

3 

a 

b 

b 

c 

30” 

15” 

45” 

20” 

25” 

This will 

be 16’  

4 

Longitude counted from here to the right 

Latitude 

counted from 

here 

downwards 

5 

0” 

60” 

Remember that latitude is ALWAYS 

written FIRST and thereafter 

longitude! 

(first SOUTH and then EAST) 

(    º     '      "  S  ;     º     '      "  E ) 

234 
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Scale and Distance 

Maps are always smaller than the area of the earth they represent 

and as such maps can be described as models of reality.  In other 

words, reality has been reduced or shrunk according to a certain 

ratio.  It is this ratio that is known as scale. 

Scale is the ratio that exists between a distance between two points 

(or features) on the ground and the distance between the same 

two points (or features) on the map. 
 

Types of map scales 

• Word Scale:  It is a word statement eg. One centimetre 

represents 500 metres  

• Ratio scale:  1:50 000  and 1:10 000 

• Representative fraction scale:     1     

 50 000 

• Line scale(graphic scale): 

 

 
 

A map with a scale of 1:50 000 means that 1 cm on the map 

represents 50 000 cm on the ground.  You should be able to deduct 

the following: 

On the 1:50 000 Topographical map 

Distance on the map Distance on the ground 

1 cm 50 000 cm 

1 cm 500 m 

1 cm 0,5 km 

2 cm 1 km 

Any distance measured 

in cm 

cm distance measured x 0,5 km 

will give the distance in km 
 

On the 1:10 000 Orthophoto map 

Distance on the map Distance on the ground 

1 cm 10 000 cm 

1 cm 100 m 

1 cm 0,1 km 

10 cm 1 km 

Any distance measured in cm cm distance measured 

x 0,1 km will give the 

distance in km 
 

Skill or technique: 

When you are asked to calculate the distance between two 

places on your map it could be either a direct (straight line) 

distance or a curved line distance. 

 

How to calculate straight line distances 

 

To calculate the ground distance between two places (features) 

on a map you need to do the following: 

1. Identify the two places as asked in your question on the map. 

2. Measure with your ruler the distance in cm between the two 

places. 

3. Convert your cm map distance to km ground distance using 

the following formula: 

Ground Distance  =  Map Distance  

  Scale 

 

Ground Distance  =  Map Distance (cm) 

       1        

  50 000 

 

Ground Distance  =  Map Distance x 50 000 (cm) 

 

(1km is also a 100 000 cm thus divide answer by 100 000) 

 

Ground Distance  =  Map Distance x 50 000 (cm) 

  100 000 

          =  answer in km 

 

 

 

 

 

 

 

 

 

 

 

metres 

kilometres 

0 1 2 3 4 1000 

On a 1:50 000 map 

 

 50 000 cm 

100 000 cm is the same as ½ km 

or 0,5 km. 

 

You can multiply your cm 

distance with 0,5 to convert it to 

km distance 

On a 1:10 000 map 

 

10 000 cm 

100 000 cm is the same as 
1

10
 of a 

km or  0,1 km. 

 

You can multiply your cm 

distance with 0,1 to convert it to 

km distance 

When you divide by a 

fraction the rule is that 

the fraction is inverted 

and then you multiply. 



 

6 
 

 

How to measure and calculate curved line distances: 

 

You can either use a piece of string or a strip of paper to determine the curved line 

distance between the two places on your map. 

 

• String:  Tie a knot on the one end of your string. This knot must always be placed at 

the right-hand side mark of the distance.  Now carefully lay the string along the 

curved distance so that it coincides exactly with the curves.  Mark off the other end 

of the distance.   

• Without stretching the string, you can place it on your line scale on your map with 

the knot on the nearest full km and the left-hand mark somewhere in the sub-

divided area.   

 

• Now read off the distance in decimal km.  In this example the distance is 2,8 km. 

 

 

 

 

 

 

 

 

 

• Strip of paper:  Lay a strip of paper along the first straight section of the curved line.  

Mark off the start and the point where the paper leaves the road.    Keep your 

pencil point on the last mark and swing your paper strip up to where it touches the 

road again. Mark off this point.     Now you repeat these steps until you have 

reached the end of the curved distance. 

 

• Place the strip of paper on the line scale and read off the distance in decimal 

kilometres.  In this example the distance is 2,8 km. 
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You can place your string on 

your ruler and measure the 

distance in cm and convert it 

to km as you did for straight 

line distances. 

1 2 
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Calculating Area 

 

Area is measuring the surface size of a feature on the map. 

 

Remember the following: 

 

Area unit Equivalent to 

One square centimetre (1 cm2) 1 cm long and 1 cm wide 

One square metre (1 m2) 1 m long and 1 m wide 

One square kilometre (1 km2) 1 km long and 1 km wide 

One hectare (1 ha) 100 m long and 100m wide 

Therefore  

One square kilometre (1 km2) 100 hectares 

 

Arera can bne calculated by using the follwing formula: 

 

Area = length x width 

 

Distances (length and width) should be measured on the map in 

cm and first converted to km distances and only then multiplied to 

get the answer in square kilometres (km2). 

 

 

Example:  On your map is a small rectangular shaped farm.  The 

dimensions that you measured are 4 cm wide by 5 cm long.  The 

area of this farm can be calculated in km2 as follows in km: 

 

Area  =  length  x  width [ l ]  x  [ w ] 

 

First convert each distance to kilometres (ground distance) 

 

=      [  length   ] X [  width   ] 

 

= [   5 cm x 50 000 ] X [    4 cm x 50 000 ] 

         100 000                100 000 

 

= [   250 000 ] X [    200 000 ] 

     100 000        100 000 

 

=        2,5 km X  2 km 

 

= 5 km2 

 

             Acknowledgement to Cartografix  

 

Digital Sources 

Compass Directions 

https://www.youtube.com/watch?v=RhHCNVLeZis 

 

 

Mapwork Skills: Bearing 

https://www.youtube.com/watch?v=T40AMljjgrU 

 

 

 

Map coordinates: degrees, minutes, seconds 

https://www.youtube.com/watch?v=FyJPQG99Hbk 

 

 

Calculating Distance 

https://www.youtube.com/watch?v=BANNwyet-e8  

 

 

Measuring curved distances 

https://www.youtube.com/watch?v=goCTtV7vLEc 

 

 

 

Calculating Area 

https://www.youtube.com/watch?v=7Ptz42b6mzY 

 

 

https://www.youtube.com/watch?v=RhHCNVLeZis
https://www.youtube.com/watch?v=T40AMljjgrU
https://www.youtube.com/watch?v=FyJPQG99Hbk
https://www.youtube.com/watch?v=BANNwyet-e8
https://www.youtube.com/watch?v=goCTtV7vLEc
https://www.youtube.com/watch?v=7Ptz42b6mzY
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GRADE 11 TERM 3 LESSON 8 : GEOGRAPHICAL SKILLS AND TECHNIQUES ACTIVITY 

Use the extract of the 1:50 000 topographical map 2729BD Volksrust and answer the following 

questions in your workbook: 

1. What is the scale of the topographical map? 

 

2. Name the two types of scales that are shown on the topographical map. 

 

3. The scale of the orthophoto map is 1:10 000. What type of scale is this an example of? 

 

4. Describe what a map scale of 1:10 000 means. 

 

5. How much larger is the scale of the orthophoto map than that of the topographical map?  

 

6. What does the numbers 27 and 29 from the map index indicate? 

 

7. Geographical coordinates are used to indicate _________. (Select the correct word: 

distance; area; location; direction)   

 

8. What feature can be found at 27°22’33’’S :  29°51’51’’E? 

 

9. Give the geographical coordinates of the windpump in block H3 on the topographic map. 

 

10. What is the direction to the sewerage works in block F7 from the trigonometric beacon in 

block G1?  

 

11. What is the magnetic bearing from the hospital in block C7 to the train station in block E7? 

 

12. Give the direction from Bietjie-bietjie to the Convention Bridge monument on the 

orthophoto map. 

 

13. Give both the true bearing and the magnetic bearing from the windpump in block B1 to 

the hospital in block C7. 

 

14. Calculate the distance on the orthophoto map between the Convention Bridge Monument 

and the spot height 1666 (Formula: True distance = Map distance x scale) Give your answer 

in metres. 

 

15. Calculate the distance on the topographic map between the hospital in block C7 and the 

water purification plant in block F4. (Formula: True distance = Map distance x scale) Give 

your answer in kilometres. 

 

16. Use the line scale on the topographic map to determine the length of the Aerodrome. 

(answer in kilometre). 

 

17. In which direction will you be travelling by train between block A2 to block K5 on the 

topographic map.  

 

18. Calculate the area of the rectangle J1-2 and K1-2. 


