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ABSTRACT 

Mapwork is an established part of the geography curriculum, and yet 

it poses particular problems for pupils and teachers. Maps 

participate in a complex system of graphic communication: the 

conceptual abstraction involved in the reading and interpretation 

of maps requires on the part of pupils a high degree of cognitive 

and perceptual development; teachers, too, often experience 

considerable difficulty in imparting the skills necessary for 

graphic literacy (graphicacy). 

The peculiar difficulties associated with map reading and the poor 

performance of pupils in this area have regrettably encouraged an 

attitude which dismisses mapwork as irrelevant or dispensable in 

geographical education. Yet graphicacy is essential not only in 

the learning of geography but in the overall cognitive development 

of the child, and therefore cannot be excluded from the curriculum. 

This study attempts to identify some of the specific difficulties 

experienced by pupils in their attempts to read and interpret maps, 

and to trace the origin of these difficulties. It argues that the 

complexity and sophistication of the skills necessary to interpret 

topographical maps and aerial photographs, for instance, should not 

be underestimated . Teachers need to be made aware of how pupils 

acquire map reading skills and of the problems they encounter 
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during this process, so that teaching programmes commensurate with 

pupils' level of cognitive development can be formulated. It is 

also important that mapwork be taught in as practical a manner as 

possible. 

The findings and recommendations of this study have implications 

for geography teachers, textbook writers and educational 

authorities, especially those involved in curriculum and syllabus 

design. 
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CHAPTER 1 

INTRODUCTION AND PROBLEM SETTING 

1.1. Introduction: Background of the research 

Graphicacy is defined by Balchin and Coleman as "the corrununication 

of spatial information that cannot be conveyed adequately by verbal 

or numerical means." (in Boardman, 1983, p.1). Balchin and Coleman 

(1966) indicated that of the four main orders of communication -

literacy, numeracy, articulacy and graphicacy, graphicacy with its 

special skills is particularly pertinent to the study of mapwork . 

Geography's concern with spatial patterns and relationships plays 

an important part in the development of graphicacy in that maps are 

the most effective way of communicating spatial ideas and 

information. Maps including topographical maps and aerial 

photographs are widely used in school geography. The role played 

by geography in the spatial education of the child is perceived as 

a primary justification for the inclusion of the subject in the 

school curriculum . (Bailey, 1987). 

Gerber and Wilson (1984) state that as maps are abstracted and 

generalised scaled representations of part of the earth, pupils as 

map users may not be familiar and competent with the processes of 

decoding the messages in maps. Communication via maps is a complex 

task involving many learned skills based upon an understanding of 

eight interrelated map properties. These properties of maps which 

are fundamental elements of graphicacy are the basis for the sound 
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mastery of this complex communication system. Morrison (in Burton 

1986) claims that if the map reader is not fluent in the language 

of maps then communication breaks down. 

Bailey (1974) emphasises the wide range of skills which the 

understanding of maps demand and that the acquisition of these 

skills depends upon the pupils' level of cognitive development. 

Therefore the teaching of mapwork requires an understanding of 

children's spatial concept development. Learning theories claim 

that children can learn map skills when taught to them in terms of 

their personal experiences and environment. Mapping skills are 

considered to proceed in stages of increasing difficulty which form 

a hierarchy with lower abilities as prerequisites for the 

sUbsequent higher abilities . Skill development is influenced by 

the child's level of conceptualisation. Gertrude Whipple describes 

the development of concepts thus :-

concepts develop from concrete to abstract as the learner 

draws from his experiences as general ideas apart from 

the particulars he has noted. No one can give the 

learner a concept. He must build it out of his own 

experience. The process is a gradual one that usually 

takes place over a period of years, as the child has 

experiences that contribute to growth in meaning. 

Building up the child's background of experiences is of 

tremendous importance. (in Atkins, 1981, p.230). 
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Maps as a complex graphic communication system are highly selective 

and conventionalised representations of the real world. Therefore 

their understanding demands of the pupils considerable imagination 

and the mastery of difficult conceptual skills. 

1.2. The role of rnapwork in the Republic of South Africa school 

syllabus 

The various education departments have adopted the Joint 

Matriculation Board core syllabus of 1983 . The Cape Education 

Department senior secondary geography syllabus for 1985 is 

considered below as representative of South African geography 

syllabuses in a wider context. (Appendix I.A.). The specific 

objectives of this syllabus are classified into four major 

The categories ie. knowledge, skills, perception and appraisal. 

syllabus stresses that geographical skills should be taught in 

relation to the abilities and maturity of pupils. 

developed to help pupils organise knowledge 

transferable to new situations. 

Skills must be 

and should be 

Graphicacy is listed along with oracy, literacy and numeracy as one 

of the four skill areas with which geography is concerned. The 

1985 Cape Education Department syllabus for geography relates the 

development of graphic skills to the understanding of maps and 

aerial photographs. The importance of these spatial documents is 

emphasised by the perceived need to integrate maps and photographs 

throughout the syllabus. 
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The reading and interpretation of 1:50,000 topographical maps and 

aerial photographs currently constitute a compulsory question for 

the senior certificate geography examination l.n all education 

departments. 

with independence the Transkei Education Department became a 

separate department under the auspices of the then Joint 

Matriculation Board. However Transkei elected to adopt Cape 

Education Department syllabuses including that of geography. While 

Transkei has a separate examination system the syllabus continues 

to operate within the structures of the wider South African 

context. As a result of this little has been done to adjust the 

syllabus to suit the specific needs of pupils in Transkei. An 

analysis of recent Transkei senior secondary geography examinations 

reveal that in terms of the mapwork questions pupils are required 

to demonstrate the same skills which Gerber and Wilson (1984) 

identified as essential for the sound mastery of mapwork. 

1.3. Problems pupils experience in terms of developing map 

skills 

Research into the development of map skills by pupils has revealed 

that this section is not without its problems . The problems 

identified below reveal that this section presents pupils with a 

number of difficulties:-
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Perceptual ability is a major factor underlying 

certain aspects of mapwork and therefore teaching 

programmes designed to increase perceptual skills 

should be devised. 

(ii) Pupils' perception of mapping concepts is likely to 

be affected by the social background and 

environmental issues to which they have been 

(iii) 

(iv) 

(v) 

exposed. 

A hierarchical sequence of map skill instruction to 

enhance pupils' understanding of mapping concepts is 

lacking. 

Pupils' inability to visualise the three 

dimensional equivalents of the two - dimensional 

representation of reality appears to be a general 

problem. 

Factual presentation of mapwork through teacher -

orientated processes result in rote memorisation 

with pupils seldom coming to a mature understanding 

of mapping concepts. 

1.4. Research goals 

The main aims of this investigation are to:-

( i ) determine the specific difficulties encountered by 

pupils in Transkei in the reading and interpretation 

of 1:50,000 topographical maps and aerial 

photographs; 
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(ii) identify the causes of difficulties experienced by 

pupils attempting to read and interpret maps and 

aerial photographs; 

(iii) provide guidelines relating to the teaching of map 

reading and interpretation in secondary schools. 

1.5. Outline of the Study 

Chapter 2 focuses on the nature of maps and theories of conceptual 

development as the underlying factors affecting pupils' map reading 

and interpretation abilities. Some key research reports relating 

to mapwork problems experienced by pupils are outlined. In Chapter 

3 the research methods used in this investigation are discussed. 

Chapter 4 gives a detailed analysis of data obtained from the 

teacher questionnaire and interviews. Chapter 5 focuses on the 

analysis of data collected from a diagnostic test administered to 

Standard 7, 8, and 10 geography pupils. Chapter 6 highlights the 

results of this research and concludes with a number of guidelines 

aimed at improving the teaching of mapwork. 

j 
! 
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CHAPTER 2 

TOPOGRAPHICAL MAPS AND AERIAL PHOTOGRAPHS IN THE DEVELOPMENT OF 

GRAPHIC SKILLS 

2.1. Introduction 

The focus of this study is on problems encountered by pupils in the 

reading and interpretation of 1 : 50,000 topographical maps and 

aerial photographs. Geography students use a wide range of visual 

materials such as aerial photographs, maps drawings, orthophotomaps 

and models to study their environment. Of these forms of visual 

material, the map is perceived as the most difficult to understand. 

Gerber and Wilson (1984) claim that students confronted with a map 

face a prob l em similar to being addressed in a foreign language 

complete with signs, grammar and expressions beyond their 

understanding . Consequently pupils attempting to read maps need to 

be familiar and competent with the underlying mapping concepts and 

skills essential to develop an individual's map reading abilities . 

This chapter seeks to explore the follow i ng:-

( i) 

(ii) 

(iii) 

(iv) 

(v) 

(vi) 

the nature of maps; 

the properties of maps; 

essential map skills; 

theories of conceptual development; 

specific problems encountered by pupils in reading 

mapwork; 

some key research reports on mapwork problems . 
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2.2. The nature of maps 

Maps and photographs have become important not only as teaching -

learning aids in geography classrooms, but as a part of the 

everyday lives of children and adults. Geographers such as 

Boardman (1983) define maps, including photographs, as spatial 

documents which are used as a system of communication with their 

own language for the transmission of information. Maps pose 

problems for pupils because each map is a coded representation of 

an area. This process of communication via maps involves decoding 

a graphic message through the understanding of signs and symbols as 

shown in Figure 2.1. below:-

I MAP LANGUAGE I 
I I 
I I 
I I 
I I 
I I 
I I 

Map a graphic Map 
encodes which is 

Creator message User 
decoded by 

as a map 

Figure 2.1. £A~-Bs~i~m~p~l~l~' f~i~e~d~~c~a~r~t~o~g~r~a~p~h~i~c 
communication system. 

(Adapted from Fien, Gerber & Wilson, 1984, 
p.148). 

Maps have been regarded as preeminently the geographer's tool in 

the investigation of his problems and the presentation of his 
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results. (Bailey, 1974, Satterly, 1964, Thompson, 1961, Wooldridge 

& East, 1951) . In recent years this view has been criticised as a 

restricted interpretation of the map that tends to limit its use 

and value in the training of basic skills. Keates (1982) suggested 

that maps will be better understood if their fundamental properties 

are realised. 

2.3. The properties of maps 

An analysis of the physical characteristics of the map is necessary 

in order to understand the complex nature of maps as a 

communication system . Two American experts in the field of 

cartography Robinson & Petchenik (1977) claimed that one of the 

problems of teaching mapwork is an insufficient understanding of 

how pupils acquire spatial knowledge through mapwork. 

Understanding the elements which are shared by all maps may help to 

identify the skills with which maps are associated. This in turn 

may provide a better understanding of pupils' problems in reading 

and understanding maps. Table 2.1 . below indicates eight 

properties of maps which have been identified by Gerber & Wilson 

(1984):-
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Table 2 . 1. The properties of maps 

I 
PROPERTY 

I 
DEFINITION 

I 
1. Orthogonal is an aerial view presenting everything as 

view though directly overhead. 

2 • Spatial involves the understanding of the manner in 

relationship which maps contain arrangement of phenomena 

similar to the arrangement of phenomena in 

reality. 

3 . Proportion 1.S based on a sound understanding of the 

concepts of scale and distance. 

4. Generalisation is a selection of essential features based 

upon the purpose of the map. The omission 

of less important features leads to a 

general ised view of the area mapped. 

5 • Abstraction involves the understanding of a system of 

signs and symbols as representatives of 

selected environmental features on a map. 

Abstract symbols and signs bearing no 

resemblance to the real features they 

represent are sometimes used . 



PROPERTY 

6. Map language 

II 

DEFINITION 

which is closely re l ated to abstraction lS 

a system of communication used on a map to 

encode and decode the message. It involves 

a variety of signs and symbols which range 

on a continuum from signal, through mimetic 

to abstract levels. The following diagram 

lS a classification of map language in a 

continuum:-

CARTOGRAPHIC 
SIGNAL 

e.g. House 

PICTORIAL 
SYMBOL 

ABS TRACT 
SYMBOL 

Figure 2.2 CONTINUUM OF CARTOGRAPHIC SIGNS 
USING THE SIGN FOR A HOUSE AS AN EXAMPLE. 
(Adapted from Gerber, 1980 p. 104). 

In this continuum the house at signal level 

is drawn as a duplicate of a plan Vl ew, at 

a mimetic level it is represented as a 

pictorial symbol while at the abstract 

level it is represented as a small square 

which bears no resemblance to the referent 

house. 



PROPERTY 

7. Isomorphic 

properties 

8. A way of 

reading 
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DEFINITION 

involves the understanding of the fact that 

maps always retain a structural 

relationship similar to the area they 

represent. This means that features on a 

map are shown in the same pattern as they 

occur on the earth's surface and this makes 

a map similar to the area it represents. 

invo l ves map scanning which is the jumping 

of an eye from one location to another. 

Map reading is influenced by the reader's 

knowledge of signs and symbols used on a 

map. 

A sound understanding of maps therefore requires an understanding 

of the properties summarised in the above table which implies that 

teaching procedures should develop as a sequence of skills to 

assist pupils toward a better understanding of this complex 

communication system. 

2.4. Essential mapping skills 

Considerable investigation has been devoted to the child's 

developmental processes in acquiring various abilities that might 

be important in learning map skills. Gerber & Wilson (1984) 



13 

suggest that the ability to understand and read maps must be 

cultivated and developed in pupils. Research reports on map 

learning procedures suggest that learning a map is based on a sound 

mastery of the underlying mapping experiences and graphic skills. 

2.4.1. Graphicacy as a mapping skill 

The term graphicacy is used by geographers to describe the 

understanding and communication of spatial information that cannot 

be conveyed adequately by verbal or numerical means. Balchin & 

Coleman (1966) give the concept of graphicacy a wider application 

by viewing it as fundamental 

articulacy and numeracy. 

in education along with literacy, 

A well illustrated diagrammatic 

basis skill areas and modes of representation of 

communication that 

the four 

form the total underpinning of the academic 

aspect of education is given in Figure 2.4. below:-
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Figure 2 .3 . The four basic skill areas and modes of 
communication . 

(Adapted from Balchin, 1971, p. 187). 

Balchin (1971) claims that in human beings the potential for the 

skill areas is inborn but none of them can develop fully without 

education. Balchin suggests that the three most important subjects 

in the school curriculum should be geography, english and 

mathematics as summarised in Figure 2.4. below : -
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GEOGRAPHY 
Graphicacy 

Literacy 
Articu1acy Numeracy 

ENGLISH MATHEMATICS 

Figure 2 . 4. The basic school subject for the wel l ­
educated LJerson. 

(Adapted from Balchin, 1971, p. 194). 

Boardman (1986) claims that graphicacy is largely associated with 

skills involved in reading and drawing maps although it is not 

confined to them. In geography graphicacy includes t he ability to 

recognise and interpret features shown on maps and landscape 

photographs. This requires sophisticated cognitive skills that 

call for the application of all previously acquired knowledge and 

processes. These skills are discussed below . 

2.4.2. Specific map skills 

Catling (1984) claims that there are map experiences which pupils 

should encounter if they are to have a sound understanding of maps. 

These basic concepts and experiences in map understanding are 

vitally important to students because they provide the means 
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whereby l earning takes place. The development of map skills is 

justified for the following reasons:-

(i) to facilitate one's ability to navigate one's 

environment successfully; 

(ii) 

(iii) 

to facilitate instruction in geography; 

to facilitate the use of maps that may be pertinent 

to daily life such as bus maps, street maps , road 

maps, etc. 

Previous research into map skills suggest that a sequence of 

abilities may be involved in developing map skills. 
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Table 2.2. Summary of essential skills needed for mag reading. 

Skill Author 

Kohn Thralls Warman Sabaroff Davies Farrar Ken- Hanna Stringer Askov 
nammer et al. & 

Kamm 

Orientation * * * * * * * 
Direction * * * * * * * * * 
Scale * * * * * * * * 
Distance * * * * 
Location * * * * * * * * 
Relative * * * * * 
location * * * 
Distribution * * * * * * * * * 
Symbolisation * * 
Map comparison * * * * * 
Inferencing * * * 
Map language * * * * 
Map drawing * * * * * 
Projection * * * 
Legend * 
Map titles * * * 
Observe * * * 
landscape 
Globe as model 

--

* = listed by author 

(Adapted from Gerber & Wilson, 1984, p. 150). 
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Gerber & Wilson (1984) suggest that initially mapping skills can be 

developed individually and then integrated in order to form a 

logical sequence of cumulative map understanding. A sequence to 

introduce the skills for mapping has been suggested by Gerber & 

Wilson using four of the eight properties of maps outlined above 

namely '-

(i) 

The 

most 

This 

(i) orthogonal view 

(ii) spatial arrangement 

(iii) proportion 

(iv) map language 

Orthogonal view 

ability to conceptualise objects 

important skill to be developed 

is what Bentley (1989) refers to 

from an aerial view is the 

and understood in mapwork. 

as the "bird's eye view!! of 

a map. Gerber & Wilson (1984) state that pupils should begin 

mapping by developing the concept of a "plan view". A possible 

suggestion is for pupils to be encouraged to show their classroom 

layout according to such a plan. Catling (1984) suggests that in 

such an activity, pupils should be encouraged to colour the room 

plan to show the variety of features such as tables, chairs, 

cupboards, etc. A key can be introduced to encourage pupils to 

become aware of the symbols on the map. The following diagram lS 

a classroom plan that can be used as an aid to understanding the 

"b ird's eye view" necessary for mapwork:-
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~------------------~I Lr-~ I I KEY 

~Door 
Desk 

_ Window 

~Board 

C 

T 

Cupboard 

Table 

S Shelves 

...... ...... ...... .... .. 

...... ...... ...... ...... 

I 
T 

I 

Figure 2.5. A plan view of pupils' classroom 

(Adapted from Catling, (1984) p. 26) 

-

S 

-

An extension to this activity can include the drawing of a plan of 

larger objects such as the school buildings and grounds. This 

exercise can further be extended to include the use of vertical 

aerial photographs of the school grounds which should form an 

integral part of early work in mapping. 

(ii) Arrangement 

An understanding of the concept of arrangement involves the 

students' understanding:-

(a) the arrangement of objects on a map ~n the pattern they 

occur in reality; 

(b) direction; and 

(c) reference systems 
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The arrangement of objects on a map representing their actual 

location on the earth's surface is another important underlying 

concept of mapping. In order to understand maps pupils should be 

able to observe the spatial arrangement of objects since the 

relative position of features shown on a map has to correspond 

exactly to those in the real world. 

The concept of direction is also vital to understanding maps. 

Boardman(1983) suggests that before the concept of direction can be 

fully understood it is particularly important that children learn 

to distinguish left from right. In learning to describe direction, 

pupils have to master the four cardinal points of north, south, 

east and west. Boardman claims that it lS common for pupi l s to 

confuse east and west if they are unsure about the distinction 

between left and right. 

The reference system or grid enables pupils to locate features 

accurately on a map. In rnapwork pupils have to learn to locate 

places precisely within squares by means of a six figure grid 

reference. Towler (1970) states that unless pupils have some 

concept of how spatial relations may be described with reference to 

one another, it will be difficult for them to understand the 

theoretical reference system of latitude and longitude. The 

ability to use grid lines in identifying locations is necessary for 

pupils to orient themselves accurately in the real three 

dimensional world. Gerber (1981) suggests that young children 
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require considerable experience with a concrete spatial reference 

system established in the school grounds before they can use the 

grid superimposed on maps. 

(iii) Proportion 

The concept of proportion involves the understanding of distance, 

scale and the techniques of measuring these concepts. Map 

distances must be understood as proportional to real distances. To 

be able to read maps pupils must be able to determine distance from 

one place to another. Meyer (1973) claims that to relate a map to 

a real world situation, pupils will need to understand 

proportionali ty and use the concept of scale correctly. The 

concept of scale is perceived as complicated and needs to be 

grounded on a sound understanding of distance. 

(iv) Map language 

In mapwork there is a need for a common ground for communication. 

Pupils have to develop a sound understanding of the use of agreed 

map symbols and signs to represent objects. Pupils should be 

introduced to a map key that enables map readers to disentangle the 

abstract map language used to represent objects in maps. 

2.5. Theories of conceptual development 

For effective teaching to take place teachers need to relate the 

ideas and knowledge they present and the methods they use to the 

learning capabilities of their pupils. The capabilities of pupils 
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for understanding ideas and to engage in abstract reasoning 

develops continuously. Ballantyne (1984) claims that as mapwork is 

concept-based, teachers must concern themselves with the manner in 

which pupils develop concepts in general, and spatial concepts in 

particular, if they are to impart knowledge successfully. It is 

therefore vital that geography teachers take cognisance of theories 

of developmental psychology . This study will concentrate on the 

developmental theories evolved by Piaget and Rhys who emphasise the 

role of the environment . 

2.5.1. Piaget's theory of conceptual development 

Piaget claims that for the first 15 years of life, which includes 

most of the years of statutory education, the child moves 

progressively through different stages, each of which is defined by 

a characteristic way of thinking. These stages are classified as 

sensorimotor, preoperational, concrete operational and formal 

operational. Piaget emphasises that the understanding of spatial 

concepts occurs in a series of stages as the child advances from a 

state of egocentrism to one where he is able to abstract. The 

stages of development are perceived to take place in a sequence 

which is stable and every child must pass through the same stages. 

(Beard, 1969). Piaget's stages of mental development are 

summarised in Table 2 . 3. below:-



Table 2.3. 

SENSORIMOTOR 
PERIOD 

D - 18 
months 

Begins to 
know 
immediate 
environment, 
factually 
and 
visually . 

.u 
Piaoet's model of mental development. (Adapted from Burton, 1986, p. 29) 

Pre-conceptual 
substage 

18 months - 4,5 
years 

Beginning of 
symbolic 
representation 
words, actions, 
drawing, 
writing. 

Not able to form 
concepts - is 
inconsistent. 

CONCRETE OPERATIONS PERIOD 

Intuitive substage 
4,5 to 7 years 

Simple descriptive 
concepts based on 
experience of 
environment. 

Difficult to review 
a situation 
mentally - needs 
the object of 
discussion present. 

Thinking is ego -
centric - difficult 
to conceive of a 
situation in which 
they are not 
involved . 

Difficult to under­
stand relationship 
between the part 
and the whole . 

Experience 
diff iculty with 
relative terms. 

Concrete operations substage 
7 - 12 years 

Can manage more 
complex 
concepts and 
learn to deal 
with concept 
hierarchy. 

Can review a 
situation 
mentally. 

Able to arrange 
data according 
to size. 

Can grasp 
symmetrical 
relationships. 

Classify things 
according to 
two or more 
criteria. 

Difficulty in 
arguing from 
verbal 
propositions. 

Tend to reject a 
premise which 
seems to 
contradict their 
experience. 
Cannot easily 
conceive of an 
hypothetical 
situation. 

Does not 
understand the 
meaning of 
general l aws. 
Cannot explain 
in terms of a 
general 
principle, 
theory or law. 

Cannot easily 
give verbal 
definitions -
difficulty in 
explaining what 
" the general 
case " is. 

FORMAL OPERATIONS 
PERIOD 

12 years + 

Able to think in a 
hypothetico - deductive 
manner. 

Problems may be solved 
by internal processes 
of thinking and 
physical experiment, 
rather than by trial 
and error . 

Inductive thinking -
regularities or laws 
may be inferred from 
evidence provided. 

Becomes aware of need 
for and importance of 
precision in defining 
concepts in terms of 
attributes as a class 
of objects or ideas. 

Can conceive mentally 
of "relations between 
relations: - multi 
variate situation . 
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The first two stages cover the years from birth to seven and do not 

concern the teaching of mapwork since the child's thinking during 

these infant school years is still egocentric and events are still 

interpreted in relation to his needs and actions. (Boardman, 1983). 

Burton (1986) emphasises that the concrete and formal operational 

stages are vital to the teaching of mapwork since the child is 

released from the need to relate everything to his immediate 

environment. Pupils develop the ability to mentally manipulate 

objects which are not physically present. Pupils now become formal 

thinkers since they consider possible relations implied by the data 

or information and then attempt logical analysis in order to make 

a judgement. (Boardman, 1983). The important point for the 

secondary school teacher to note is that pupils are not cognitive 

miniatures of adults, but that they think in their own way. The 

stages in 

teaching 

pupils' cognitive development emphasise the 

strategies to be adjusted accordingly. It 

need for 

is also 

important to note that the transition from one stage to another 

will be a gradual one and its onset will vary among pupils during 

the subsequent years of statutory education. Burton (1986) 

suggests that Piaget's theory of mental development needs to be 

accepted as a framework for the understanding of the development of 

thinking rather than as a rigid prescription. 

2.5.2. Rhys' development of logical thinking 

Rhys' theory of logical thinking investigated the quality of 

judgement that could be obtained from pupils at successive levels 



of understanding, by 

25 

presenting problem-situations to a 

representative group of pupils whose ages ranged from nine to 

sixteen years. The principal feature that characterised each of 

the successive stages of development can be illustrated by 

reference to the response sequence that follows:-

Cate- Age Mental Age principal Features 

gory 

I 11. 0 and below 12.0 and below Not reality orientated 

II 12.0 to 12.6 13.0 to 13.6 Rea lity orientated; 

single piece of 

evidence used 

III circa 13.6 14.0 to 14.6 Several pieces of 

evidence combined; 

able to relate cause 

and effect 

IV 14.6 and above 15.6 and above Comprehensive 

judgement based upon 

hypothetico-deductive 

reasoning. 

Table 2.4. Major response levels suggested by Rhys. 

(Adapted from Rhys, W., (1972), p. 96). 

Rhys' findings confirmed Piaget's theory that pupils under the age 
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of twelve experience problems imposed by their concrete 

operational thinking. He claims that the objective reference 

system which a 10 year old may employ is essentially the product of 

direct personal exploration and as such is severely limited in its 

scope. His research reveals that from the age of twelve to 

fifteen, pupils' powers of operational thought are no longer 

confined to practical problems and concrete situations since they 

are able to make use of deductive reasoning to deal with problems 

and possibilities which they have not encountered before. Rhys 

(1972) claims that a gradual transition may be discerned during 

adolescence, with a largely descriptive form of thought based on 

single pieces of evidence used at first, giving way to 

comprehensive, detailed and fully adequate powers of explanat ion . 

Thus children's cognitive advances are made possible through a 

process of interaction between children and their environments. 

Rhys concludes that :-

It remains true, however, that even the most enlightened 

teaching will be of little avail unless the child is in 

possession of those structures of thought which allow him 

to absorb the material provided and profit from the 

experience. (Rhys, 1972, p. 105). 

2.5.3. Bruner and the conceptual growth of the child 

Bruner claims that "the basic principles of any subject can be 

taught to any child in an intellectually honest form". (Ballantyne, 
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1984, p. 79). Bruner's theory emphasises the environmental factor 

in development rather than the maturation factor supported by 

Piaget. This leads one to the conclusion that concept development 

can be speeded up if learning situations are manipulated. However 

the converse may also be true, viz. that a poor learning 

environment may well retard conceptual development. 

According to Bruner the child becomes familiar with his world first 

by habitual actions, later by imagery and final l y by translating 

actions and images into language. According to Bruner :-

any domain of knowledge can be represented in three ways: 

by a set of actions appropriate for achieving a certain 

resul t (enacti ve representation); by a set of summary 

images or graphics that stand for a concept wi thout 

defining it fully (iconic representation); and by a set 

of symbolic or logical proposition drawn into language . .. 

(symbolic representation). (in Atkins, (1981), p. 229). 

Bruner suggests that children can understand new concepts if their 

representation follows this sequential order (ie. they pass from 

actions to pictures to language.) and if their mode of presentation 

fits the child's level of experience. This theory claims that the 

three modes of representation work together to form concepts. 

Bruner's view ~s that concepts need to be revisited by pupils a few 

times as they progress through the school. (Ballantyne, 1984). 
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The nature of geographic work in schools relates to current 

insights into how pupils learn. The above theories are of 

considerable importance to geography teachers as they are made to 

understand that whilst the concepts of observation may be learned 

in the early stages of cognitive development, concepts which are 

formally defined by language and symbols are unlikely to be 

understood until learners have reached the stage when they can 

reason in an abstract manner. This implies that the understanding 

of the higher - level concepts in mapwork is a slow process related 

to mental maturation and the development of sophisticated map 

language. Piaget's and Bruner's models of cognitive development 

should help teachers to understand how children view their 

environment and what kinds of mental operations in handling 

information they are capable of at various stages. The teaching of 

map concepts should initially be approached in such a way that 

concrete methods of teaching through models, field work etc. are 

used. Once children have been acquainted with the concrete 

situation the teacher can approach the concepts in a symbolic and 

abstract manner. 

2.6. Problems pupils encounter in reading and understanding maps 

The properties of maps incorporate a considerable degree of 

perceptual and conceptual understanding which the pupils require in 

order to make sense of the information on maps. Satterly (1964) 

claims that it is too lightly assumed that the child has an idea of 

the reality behind maps. Map characteristics which produce 
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learning problems among children include the following:-

(i) Selectivity 

Since maps are not a photographic representation of the earth's 

surface they cannot show all the features of a mapped area. A 

selection of features based upon the purpose of the map has to be 

made. Bailey (1974) claims that this selectivity can be a source 

of bewilderment to pupils who when left alone to draw a map would 

try to include everything. The interpretation of the skeletal 

picture of reality represented by maps requires a wealth of 

background knowledge which pupils do not have. 

(ii) Map Conventions 

Since maps cannot replicate reality in a natural way, all 

environmental features incorporated into maps are placed in a 

symbolic fashion. A common map reading error is to misinterpret 

cartographic symbols as being the geographic reality they are meant 

to represent. For example the round city symbol does not 

necessarily mean that the shape of the city is circular. Colour 

presents an even more serious problem since cartographers may use 

colour schemes interchangeably to depict both value range and 

aerial differentiation. 

(iii) The overhead view 

Pupils find it difficult to recognise features in a plan view 

perspective. Maps and aerial photographs show everything as though 
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directly overhead. This bird's eye view is foreign to pupils who 

find it difficult to visualise the landscape which they normally 

view from the side. piaget found that not until the age of about 

eight could pupils visualise what objects would look like from view 

points other than their own . It is very important that teachers 

should realise that pupils do not necessarily grasp the idea of the 

overhead view automatically. Bailey (1974) claims that pupils 

should be taught to understand and use this complex skill. 

(iv) Scale 

This is another difficult concept for children to grasp. Boardman 

(1986) claims that the concept of scale as consistent proportional 

representation is one which younger pupils may take time to master. 

When drawing a scale plan, pupils have to work out not only 

position and distance, using a system of co-ordinates, but also 

perspective and proportion, using a system of measurement 

conversion. The concept of scale including the accurate 

measurement of distance and proportional reduction to scale as well 

as the correct positioning of objects in relation to one another, 

requires careful teaching. According to Piagetian theory children 

are unable to grasp this concept until the age of eleven or even 

fourteen. (Bailey, 1974). 

(v) Relief and contours 

The representation of relief by contours implies a whole series of 

underlying concepts that can be very difficult to grasp even when 
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the pupils grasp the principles such as colour and symbols. Pupils 

frequently have difficulty in grasping the relationship between 

slopes and the closeness of contour lines. (Burton, 1986) . The 

concept of relief and slopes is a complex one which includes 

visualisation of a three-dimensional landscape from a two­

dimensional map in order to appreciate the height of the land and 

the slope forms . (Satterly, 1964). Bailey (1974) suggests that 

the principles of contouring need to be taught early in the 

secondary school and regularly reiterated. 

2.7. Some key research reports relating to mapwork problems 

experienced by pupils 

While considerable attention has been given to the problems pupils 

encounter in the reading and understanding of maps relatively few 

geographers have attempted to link pupils' performances in 

topographical maps with aerial photographs. Some consideration 

will be given to selected research findings on pupils' difficulties 

in the reading and interpretation of topographical maps and aerial 

photographs. The first four studies are concerned with map 

problems while those of Harwood (1984) and Boardman & Towner (1980) 

are concerned with aerial photographs. 

2.7.1. Satterly (1965) 

Satterly's study aimed at discovering whether performance in map 

reading could be associated with certain psychological variables. 

The subjects of his investigation were 60 fourth form secondary 
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school pupils from Bristol . Pupils were given psychological tests 

to examine their ability in spatial concepts, spatial skills and 

spatial perception. 

The results revealed that a statistically strong and significant 

correlation existed between the psychological variables measured 

and performance in mapwork. His study further revealed that the 

best single predictor of mapwork ability is provided by performance 

in the perception of embedded shapes. Pupils who are able to 

discriminate between similar shapes are likely to perform better in 

mapwork tests. 

Satterly concluded that perceptual ability is a major factor 

underlying success in certain aspects of mapwork and therefore 

suggested that a teaching programme designed to increase perception 

skills should be devised. 

2.7.2. Burton (1986) 

Burton's research revealed that three-dimensional mapwork skills 

are introduced haphazardly in South African schools with no real 

reference to the receptivity of the pupils and that the examination 

of mapwork skills is likewise haphazard and lacked structure. 

Burton's research revealed that there is a link between inability 

to think three-dimensionally and inability to perform well in 

relation to understanding contours. He claims that topographical 

maps require the capacity of three-dimensional thinking where 
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pupils have to perform the skill of mentally turning an overhead 

view of a map, with its abstract symbols, to a side view in order 

to understand the solid reality of landscape that the map is 

portraying. An understanding of the representation of height, 

slope and relief on a map is probably the aspect of graphicacy that 

is most difficult to develop and grasp. (Burton, 1986). A 

combination of several experiments were used to investigate a range 

of mental procedures with contour maps and to prove that there was 

a correlation between three-dimensional thinking ability and 

contour mapwork performance. 

Burton's study revealed that there is a close correlation between 

the ability to think three-dimensionally from a two-dimensional 

image and the ability to perform well in contour exercises. He 

concluded that if mapwork teaching is to be effective, knowledge of 

pupils' conceptual abilities and previous knowledge is essential. 

Burton further suggested that work in the third dimension should be 

restricted to reality orientated studies and examinations should 

concentrate on interpretive skills instead of recall skills. 

2.7.3. Okpala (1988) 

In order to identify pupils' problems in mapwork, Okpala 

investigated the teaching styles involved in teaching mapwork in 

secondary schools in Nigeria. She claimed that few attempts have 

been made in the past to observe the teaching-learning process 

which is the most central element in education . Mapwork lessons 
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taught by eight geography teachers from eight Nigerian schools over 

a period of six weeks were observed . (Okpala,1988). 

Her study revealed that the teaching of mapwork in Nigerian schools 

was teacher-orientated and the teaching procedures used ln the 

mapwork lessons observed, stressed the regurgitation of facts and 

drilling for the answering of school examination questions. No 

practical demonstrations were given in order to help pupils to 

understand map concepts. Mapwork which is based on reality was 

taught in a theoretical way. Okpala suggested that topographical 

maps would be better perceived by the pupils if the fundamental 

structure of maps became the basis for teaching. She emphasised 

the fact that there was a dire need for a change in teaching 

strategies involved in mapwork lessons from the talk and chalk 

theoretical approach to an involvement of pupils in practical work, 

group work, inquiry learning, games and simulations . Okpala 

claimed that the theoretical nature of the Nigerian examination 

system encouraged the observed teaching strategies and suggested 

that until examination questions were based on problems related to 

the pupils' environment, the desired changes in teaching approaches 

would not take place. 

2.7.4. Beng Teck (1988) 

Beng Teck's investigation was conducted in Singapore in 1988. He 

supported the notion that practical experience and a hierarchical 

sequence of map skills instruction was likely to help pupils' 
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progress more effectively 1n the acquisition of map skills. He 

further claimed that map skills were considered to proceed in 

stages of increasing difficulty, which form a hierarchy with low 

abilities as prerequisites for the subsequent higher abilities. He 

proposed the following as key elements for sequential instruction:-

(i) orientation and direction 

(ii) location and reference systems 

(iii) distance and scale 

(iv) symbols (Beng Teck, 1988). 

His study aimed at investigating whether pupils who were taught map 

skills using the hierarchical sequence combined with practical­

learning approaches would have a significantly better retention 

rate than those using the non-hierarchical sequence and direct 

teaching approaches. A total of 153 subjects were drawn from a 

secondary school in Singapore. Data were obtained from the pre-

test and post-test performances of pupils . 

The findings of his study supported the contention that practical 

experience and sequential skills enhance the learning of map skills 

and also improve the retention and durability of the acquired 

skills. He concluded that pupils who follow a hierarchical 

sequence of curriculum structure and a practical learning 

approach to map skills acquisition are likely to show a better 

overall performance and retention. 



36 

2.7.5. Boardman and Towner (1980) 

Boardman and Towner investigated some of the problems encountered 

by older pupils in correlating vertical aerial photographs with an 

Ordinance Survey map. Their subjects were 578 pupils aged 15 to 16 

years from twelve Birmingham schools. Pupils were presented with 

questions which required them to orientate the map and the 

photograph and to correlate and identify features on both maps. 

The main sources of information for their study were a map test and 

individual follow-up interviews with a 15% sample of pupils. The 

result of the map test revealed that the correlation of the map and 

photograph proved to be the most difficult section in the test. 

The ability to orientate the map and photograph and to match up 

features on both appeared to be related to the pupils' general 

ability in geography. From the analysis of the scores on the map 

reading test it was possible to discover the type of questions that 

many pupils found difficult, but not the reason why they proved 

difficult. Interviews were therefore carried out to discover the 

nature of the problems. The results revealed that many pupils 

overestimated the area shown by the photograph on the map. Another 

problem was that pupils could not remember conventional map signs. 

Boardman and Towner's research revealed that most secondary schools 

have introductory mapwork courses in their first year on symbols, 

grid reference, distance and direction. The failure of pupils to 

recognise these concepts in the map test revealed that there might 

be a tendency for those basic skills to be neglected in subsequent 
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years. Boardman and Towner suggested that these skills need to be 

repeatedly practised and reinforced during the entire course of 

secondary schooling. Boardman and Towner's research revealed that 

the ability to rotate the viewpoint of a map and to recognise 

features from different angles either on a photograph or on the 

landscape itself has to be one of the basic skills of graphicacy. 

2.7.6. Harwood (1984) 

Harwood designed a programme whereby pupils with learning 

difficul ties, aged between 12 and 14 years, were introduced to 

mapwork through the use of aerial photographs. The aim of the 

project was to introduce pupils with learning difficulties to the 

idea of the orthogonal view and symbols, as used on local maps. 

The scheme involved taking pupils through different stages, from 

the aerial photograph to successive scale reductions of a map of 

the same area. At each stage pupils were assessed and taught 

individually so that details of each pupil's specific learning 

difficulties and responses to teaching could be recorded. Thirteen 

pupils were involved in the programme. None of the pupils had 

received any previous teaching of mapwork or seen an aerial 

photograph before. 

In the initial assessment after pupils had been exposed to an 

aerial photograph, it was clear that they were experiencing 

problems in identifying features . After only two days of teaching 

pupils became more confident in naming and pointing out objects. 



38 

After two and a half weeks of teaching, pupils were confronted with 

a different aerial photograph to see if their observation and 

recognition skills could be transferred to a new situation. 

Harwood observed that there was no significant decline in the level 

of competency. Harwood suggested therefore that teaching about the 

landscape through the use of aerial photographs could help pupils 

identify features in a plan-view perspective as 

enlarging their conceptual understanding. 

2 .8 . Summary 

well as in 

The exponents of mapwork regard maps and aerial photographs as an 

integral part of geographical education . These resources are 

widely used in geography and the ability to handle them is of 

crucial importance if pupils are to acquire competence in 

graphicacy . Pupils' understanding of maps, which are part of a 

complicated graphic communication system, is based upon their 

mastery of the key properties of maps which in turn depends upon 

the development of a matrix of mapping skills across the secondary 

school phase . 

Reference has been made to various studies in this chapter in order 

to draw attention to some of the difficulties which pupils 

encounter in the reading and interpretation of these resources. 

Research reveals that pupils differ significantly in their ability 

to read and interpret maps. The development of graphic skills is 

associated with pupils' abilities to conceptualise space. This 
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therefore implies that the teaching of maps and aerial photographs 

need to be based on a sequential hierarchy of concepts and skills. 

Throughout this chapter emphasis is placed on the involvement of 

pupils in practical activities to assist them in understanding 

abstract ideas as they make the transition from concrete to formal 

operational thinking. 
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CHAPTER 3 

The aim of this study was to identify common problems and 

difficulties encountered by senior secondary school pupils in 

Transkei in the reading and interpretation of 1 : 50,000 

topographical maps and aerial photographs. The main objectives 

were to :-

(i) examine the nature of the pupils' problems; 

(ii) identify and classify specific problem areas in map 

reading and interpretation; 

(iii) establish the origin of the identified problems 

associated with map reading and interpretation; 

(iv) provide guidelines for the teaching of map reading and 

interpretation in the senior secondary phase in 

Transkei schools. 

The investigation was divided into two parts. The first part of 

the study surveyed senior secondary geography teachers through the 

administration of a questionnaire and the conducting of interviews. 

The second part of the investigation involved Standard 7, 8 and 10 

geography pupils in a diagnostic test. The test was followed by 

interviews with a 10% sample of the pupils who had completed the 

diagnostic test. 
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3.2. The first phase of the study: The survey. 

This study, in attempting to establish the origin and nature of the 

problems experienced by pupils in the reading and interpretation of 

1: 50, 000 topographical maps and aerial photographs, needed to 

investigate:-

(i) teachers' attitudes towards the teaching of this aspect 

of the syllabus; 

(ii) the teaching strategies employed in the teaching of 

this section; 

(iii) the length of time spent on this section; 

(iv) the resources available for the teaching of mapwork. 

Therefore a survey approach appeared to be the most appropriate 

research method for investigating geography teachers' perceptions 

of the teaching of mapwork since this method of gathering data has 

the following advantages:-

(i) a wide variety of opinions may be ascertained. 

(Babbie, 1973); 

(ii) data may be collected from members of the survey 

population in order to determine the current status of 

that population with respect to one or more variables. 

(Gay, 1987); 

(iii) data may be gathered with the intention of describing 

the nature of existing conditions . 

(Cohen & Manion, 1989). 
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Surveys, however, are not wi thou t problems. Two of the most 

serious problems identified with regard to surveys as research 

instruments are reliability and validity. Validity is the extent 

to which the research instrument measures what it is intended to 

measure while reliability is the degree to which an instrument will 

give similar results from the same individuals at different times. 

(Wiersma, 1986). Cohen and Manion (1989), however, indicate that 

the problems of validity and reliability may be reduced by using 

more than one data collecting instrument in the course of the 

survey and through the selection of an appropriate sample. 

Therefore this study included interviews as well as a questionnaire 

in the survey . 

since a 30% sample is 

population under study 

considered to be representative of the 

(Cohen and Manion, ( 1989) ), this study 

selected 56 senior secondary geography teachers to take part in the 

survey. This represents 40% of the total geography teachers 

employed by the Transkei Department of Education. The sampling 

methods chosen for this study were convenience and purpOSl.ve 

sampling. (Cohen and Manion, 1989). The survey population was 

chosen from a group of geography teachers attending an in-service 

course at a central locale as this served to reduce the costs and 

the time needed for gathering and analysing data. Senior secondary 

school geography teachers were chosen for the survey because they 

are directly involved in preparing matric pupils in the reading and 

interpretation of 1: 50, 000 topographical maps and aerial 
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photographs since Gay (1987) claims that individuals who possess 

the information but for whom the topic being investigated has 

little meaning are not likely to respond to the questionnaire. 

The subjects for the interview were chosen from the questionnaire 

respondents who had indicated their willingness to be interviewed. 

The researcher aimed at interviewing 10% of the teachers who had 

responded to the questionnaire but the eventual number of teachers 

interviewed was in fact 12 which represents 21.4% of the 

questionnaire sample. The group of teachers interviewed was 

selected from the southern region of Transkei as these teachers 

were easily accessible to the researcher. 

3.2.1. The construction and administration of the questionnaire 

According to Behr (1983) when properly constructed and administered 

the questionnaire remains the best available instrument for 

obtaining information from widely spread resources, therefore this 

study made use of the questionnaire as the major data collecting 

instrument. Cohen and Manion (1989) claim that the questionnaire 

has the following advantages:-

( i) 

(ii ) 

an extensive number of respondents may be reached; 

because it is anonymous, it encourages greater honesty; 

(iii) it is more economical than the interview 

in terms of time and money. 

Questionnaires, however, have the following disadvantages:-
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(i) they are subject to a low percentage return; 

(ii) they are often filled in hurriedly, thereby offering 

inaccurate information; 

(iii) if posted, confusion over questions cannot be remedied 

during the administration. 

The questionnaire format for this study included both closed and 

open questions for the following reasons:-

(i) structured questions facilitate coding and analysis; 

(ii) they reduce the time needed to answer the 

questionnaire, thereby eliciting greater response; 

(iii) open questions, however, allow respondents greater 

freedom of expression and evoke a fuller and richer 

response by probing deeper than closed questions. 

A potential disadvantage of a fixed form of alternative answers is 

the possibility that the subject's true response may not be listed 

among the alternatives. In this study attempts were made to 

overcome this problem by providing space for the inclusion of open­

ended responses. 

The questionnaire format was arranged as follows:-

(i) Section A, in dealing with personal data, attempted to 

establish the educational environment as well as the 

qualifications of geography teachers; 

(ii) Sections Band C dealt with teachers' perceptions of 
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the teaching of mapwork and aerial photographs 

respectively with regard to teaching strategies and 

problem areas. (Appendix 3.A.) 

Before administering the questionnaire it was scrutinized by three 

colleagues as well as by university staff members. Every 

questionnaire was accompanied by a covering letter explaining the 

purpose of the survey and appealing to respondents for their 

support. (Appendix 3.B.). The letter assured the respondents of 

the anonymity and confidential nature of the questionnaire since 

Gay (1987) states that complete anonymity increases the 

truthfulness of responses as well as percentage of returns. 

The researcher chose to administer the questionnaire personally. 

The interaction of a personally-administered questionnaire provided 

an opportunity for the explanation of the purpose of the study. 

Behr (1983) claims that only if a respondent is made to feel that 

the investigation is worthwhile, will it command his attention, 

interest and sympathy and will he be motivated to answer the 

questions to the best of his knowledge and ability. 

Although every effort was made in the construction and development 

of the questionnaire to avoid problems, the following limitations 

are recognised:-
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(i) the administration of the questionnaire at the end of 

a two-day course resulted in inaccurate responses from 

approximately 3% of the respondents due to fatigue; 

(ii) 5% of the responses were incomplete. 

Incorrect answers provided unusable data and missing answers 

necessitated some form of follow-up . 

3.2.2. semi-structured interviews 

Apart from the need to increase the validity of the survey, 

interv iews were chosen as a data-gathering technique in this study 

for the following reasons:-

(i) the interview method permi ts the researcher to gain 

greater c l arity relating to the subjects' responses, 

Kerlinger (1986) states that when information is 

difficult to get with other methods and when it is 

necessary to probe, the interview can be invaluable; 

(ii) it was felt that interviews would further highlight 

geography teachers' attitudes to this section of the 

syllabus and the specific problems they encounter in 

the teaching of mapwork; 

(iii) it was furthermore necessary to use a 

strategy to the questionnaire because of 

responses emanating from the questionnaire. 

follow-up 

unexpected 
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A particular advantage of the interview is that because of its 

personal nature the method allows for greater interaction which 

reduces the "don't know" type of responses thereby providing more 

complete data. (Sanders and P inhey, 1983). 

3.2.3. The development and administration of the interviews 

Semi-structured interviews were chosen for this survey. Gay (1987) 

defines a semi-structured interview as an approach that involves 

asking structured questions followed by unstructured questions in 

order to facilitate explanation and understanding of the responses 

to the structured questions. Semi-structured interviews are a 

common approach in surveys as they allow the interviewer to make a 

clearer assessment of the respondent's perceptions than structured 

questions, as probing is possible. 

Behr (1988) claims that when the sequence of the interview is 

planned in advance important matters will not be overlooked and 

continuity in the interview will be facilitated, therefore a 

written guide was constructed in order to indicate what questions 

were to be asked and in what order they should be asked. 

(Appendix 3.e.) 

In constructing the interview guide, care was taken to ensure that 

questions were clear and unambiguous. Leading questions suggesting 

answers were avoided. In phrasing questions care was taken not to 

offer alternative questions that might imply what the researcher 
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thought was the correct answer . Negative items were avoided in 

order to minimise misunderstanding and error. The researcher 

attempted to use simple language. Easy and neutral questions were 

placed at the beginning of the schedule while more direct questions 

were placed towards the end of the schedule. 

Care was taken to make the interview schedule as brief as possible 

since Rummel (1958) warns that if the interview becomes time 

consuming the respondent becomes bored, gives superficial responses 

and a negative attitude is created. 

When the interview guide was completed it was tested on three 

colleagues . Feedback from these interviews necessitated some 

corrections relating to the question construction. 

All interviews were administrated by the researcher. Appointments 

with the respondents were made either by telephone or personally 

long before due dates. Reminders were sent to each of them before 

the interview. 

The first few moments of contact between the interviewer and 

interviewee were found to be crucial. On meeting each respondent 

it was necessary to brief each as to the nature and purpose of the 

study. The respondents were also informed of how they were 

selected and were always assured of the short duration and 

confidentiality of the interview. Part of the introductory period 



49 

was used to assure the interviewees of the importance of their 

input to the study . 

Before the first question was asked, some time was spent in 

establishing rapport and putting the interviewee at ease. The 

manner in which data would be recorded was explained to each 

respondent. Permission was asked from each respondent for the use 

of a tape recorder for recording data, 25% of the respondents felt 

suspicious and threatened when the researcher indicated the use of 

a tape recorder . For those who felt threatened data was hand 

written by the researcher. 

Each respondent was supplied with the prepared list of questions. 

The interviewer asked the questions exactly as written instead of 

letting the respondent read them on his own. When asking 

questions care was taken not to imply that there were preferable 

responses. The researcher found it necessary to observe each 

respondent's non-verbal behaviour, facial expressions and tone of 

voice since Behr (1983) claims that an interviewee will frequently 

indicate his feelings by changing his tone of voice and showing 

different facial expressions. 

Throughout the interview it was necessary to keep a friendly and 

courteous atmosphere. Care was taken not to show surprise and 

disapproval of respondent's responses. 
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Responses were recorded in the course of the interview in order to 

avoid errors and omissions. The recordings included probes by the 

interviewer, conversation which occurred during the interview and 

comments made by respondents on questions . 

When the hand-written data was recorded, care was taken to quote 

respondents directly since Kidder & Judd (1986) state that 

interviewers in paraphrasing the reply, summarising it in their own 

words or polishing up any slang not only risk distorting the 

respondent's meaning but also lose the emphasis of the replies. 

Transcripts of interviews were made and data was analysed 

qualitatively. 

Although interviews tend to provide a more reliable and valid 

measurement for data gathering, the following factors presented 

problems:-

(i) the loss of anonymity associated with face-to-face 

interaction in interviews caused three respondents to 

doubt the confidentiality of this survey and were 

reluctant to divulge truthful information when it came 

to delicate issues . 

(ii) One of the respondents showed dislike for the interview 

content claiming that the topic was outdated . 
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3.2.4 Data analysis 

The questionnaires were analysed both quanti tati vely and 

qualitatively . Open-ended questions were computed with data being 

presented in a form of percentages and according to the numerical 

mean. Chi-square tests were app l ied to this information to 

identify statistically significant differences between responses. 

The open-ended items of the questionnaire and the interviews were 

transcribed and analysed. 

3.3 The second phase of the study 

pupils' interviews 

the diagnostic test and 

3.3.1. The purpose of the diagnostic test 

The broad aim of emp l oying a diagnostic test in this study was to 

identify common learning problems among secondary school geography 

pupils in Transkei in the reading and interpretation of 1:50,000 

topographical maps and aerial photographs . The objectives of the 

diagnostic test were to identify:-

(i) the specific nature of pupils' problems in mapping 

skills and concepts; 

(ii) the age or standard at which such difficulties 

originate; 

(iii) specific problem areas 1n this section of the geography 

syllabus; 

(iv) the causes of the identified difficulties. 

A diagnostic test in geography is defined as an instrument to 
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measure "the capabilities of each member of a particular class in 

geography" (Gerber, 1984, p. 186). Gerber further states that the 

purpose of diagnosing students' capabilities in geography is to 

improve their learning. If teachers know their students' 

capabilities, appropriate learning experiences can be arranged. 

In this study the diagnostic test was essentially designed to 

pinpoint deficiencies in students' learning relating to mapping. 

Nisbet and Entwistle (in Behr, 1983) claim that an important 

approach towards understanding how pupils learn can be made by 

analysing the errors they make. 

The diagnostic test used in this study (Appendix 3. D.) was not 

concerned with the final mark but attempted to shift the emphasis 

from outcome to causes. Gronlund (1976) claims that such tests 

ought to search for the underlying causes of the identified 

problems while Montgomery (1990) emphasises that a key feature of 

a diagnosis is that it should lead to some form of successful 

intervention in order to remedy the identified problems. 

This study, it was hoped, would lead not only to the identification 

of problems and their causes but to the development of guidelines 

for the teaching of the section of the syllabus which are relevant 

to this particular group of pupils. 

The participants in the survey were 183 secondary school geography 
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pupils from Transkei schools . All the participants were scholars 

in the Butterworth circuit . This, therefore, was a convenience 

sample. The researcher visited four schools to meet the 

participants . Standard 7,8, and 10 pupils were used in the survey 

In order to ascertain the standard or grade in whi ch pupils' 

problems begin. 

3 . 3.2. The construction and administration of the diagnostic test 

The test was designed to identify learning errors made by pupi l s in 

the reading and interpretation of 1:50,000 topographical maps and 

aerial photographs. As the test was designed according to the 

requ i rements of the senior certificate examination, it was l imited 

to specific s k i ll s related to t his secti on of the sy l labus . 

In constructing test items care was taken to keep the vocabulary 

level as simple as possible since the test was designed for second 

language English speakers . Thi s was also necessary since 

vocabulary and sentence structure which is too complicated for the 

pupils taking the test will result in the test measuring reading 

comprehension rather than t he aspects of pupil behaviour and skills 

that the test was intended to measure. 

Care was taken to make the test items clear and unambiguous as 

Gronlund (1976) claims that ambiguous statements in test items 

contribute to misinterpretation and confusion. Care was also taken 

to avoid the use of negative statements since Thorndike and Hagen 
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(1969) warn that the time required to answer a negatively phrased 

test item is longer than for an equivalent positively phrased test 

item . 

The test items were arranged in order of difficulty with the 

easiest items put first. Placing difficult and involved items 

early in the test could cause pupils to spend too much time on them 

and prevent them from reaching items they could easily answer. The 

test was designed to be completed in a single 30 minute period. 

The test was given to three colleagues for further scrutiny. This 

elicited a wide assortment of questions and suggestions. In 

administering the test the following procedures were used:-

(i) Attempts were made to motivate pupils by assuring them 

that the test results would be used to help them in 

their learning. This was done since Gronlund (1976) 

emphasises that although some persons will respond to 

any test as a challenge to their ability, others will 

not work seriously at the task unless they are 

convinced that the test results will be beneficial to 

them. 

(ii) Care was taken not to make the pupils over anxious . 

(iii) The researcher made efforts to make sure that each 

pupil was conveniently able to manipulate his or her 

test materials. (Appendices 3. E . and 3. F. ) . Pupils 

were sufficiently separated to ensure that no 
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unauthorised assistance was given. 

(iv) The researcher made every effort to make the procedure 

and the task clear by reading the instructions i n a 

clear and concise manner . Care was taken not to 

paraphrase the instructions or add anything to them 

since changes in instructions would have differential 

effects on pupils' performances and would invalidate 

the standard conditions of the test. 

(vi) A written record of the starting and stopping time was 

always kept on the chalkboard for the pupils to 

observe. Pupils were reassured that the time limit was 

adequate to allow them to complete the test. The time 

l imit was always adhered to as deviation would reduce 

the validity of the test. 

(vii) Once the test was in progress questions from the pupils 

were discouraged. Unfair assistance to individual 

pupils who asked for it was avoided . If certain test 

items needed clarification, this was done for the 

entire group and not to individual pupils. 

The following limitations and problems were recognised with respect 

to the diagnostic test:-

(i) since the test was related to matriculation 

examinations requirements it is accepted that not all 

map skills were tested. Furthermore, time constraints 

made it impossible to include more than one item 
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testing each skill. 

(ii) While Gronlund (1976) warns that a single diagnostic 

test cannot provide sufficient evidence for an 

effective remedial programme this test served to 

illuminate the problems which pupils are experiencing 

and formed the basis for the identification of the 

basis of the pupils' problems. Thus, though the 

researcher was aware of the limitations of one test, 

the interviews conducted with the pupils as well as 

interviews and surveys conducted with geography 

teachers attempted to provide possible causes of 

pupils' problems in understanding mapwork. 

3.3.3. Data Analysis 

Pupils responses to the diagnostic test were analysed both 

quantitatively and qualitatively and were transformed into scores 

and percentages in order to allow for statistical analysis to be 

made. Similarities and differences among group responses were 

made, while note was taken of the way in which pupils answered the 

questions as it was thought this would allow the researcher to draw 

analytic conclusion regarding problems encountered by pupils in 

understanding mapwork. Pupils' responses were further analysed 

according to map skills and map properties tested. The results 

were transformed and presented in bar graphs for comparison 

purposes. 
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3.4. Unstructured group interviews 

3.4.1. The purpose of the interviews 

The unstructured interview method was used as a follow-up strategy 

to the diagnostic test. After a closer scrutiny of pupils' 

responses to the test, the researcher wanted to probe beneath the 

mas s of information obtained through the diagnostic evaluation. 

Al though the diagnostic evaluation was important in revealing 

problem areas it failed to provide reasons for pupils' limitations 

in mapwork. The researcher aimed at discovering the primary causes 

of pupils ' problems in mapwork so that whatever remedial education 

was needed could focus on these. 

The unst r uctured approach was preferred to other data-gathering 

techniques for the following reasons : 

(i) it has the ability to break the limitations imposed by 

the structured approach that prevent the respondents 

from developing their own reasoned arguments; 

(ii) Kidder & Judd (1986) claim that the flexibility of 

unstructured interviews helps to bring out the 

affective and value - l aden aspects of respondents' 

answers to determine the personal significance of their 

attitudes; 

(iii) the informal atmosphere of the unstructured interview 

allows the interviewer greater freedom to probe deeper 

into the subjects' problems; 
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Kidder & Judd (1986) further claim that in an 

unstructured interview the subjects' responses are 

spontaneous rather than forced, are specific and 

concrete rather than general, and are self-revealing 

and personal rather than superficial. 

In this investigation the informal structure of the interview, 

where the interviewer raised key issues in a conversational style, 

was preferred since the respondents involved needed guidance to 

appropriate response behaviour as a survey was a rare experience to 

them. Since in an unstructured interview the sequence and wording 

of questions are in the hands of the interviewer, this approach 

proved suitable for use in this study since it involved pupils of 

different age groups and standards. 

In this study, the group interview technique was used as a method 

of gathering data for the following reasons:-

(i) the subjects under investigation involved young pupils 

who might be incapable of filling in the questionnaire 

or felt uneasy and insecure in a one-to-one interview; 

(ii) group interviews are more economical in terms of money 

and time than the one-to-one approach; 

(iii) group discussions can stimulate participation in even 

withdrawn and shy respondents; 

(iv) Cohen and Manion (1989) claim that when the subjects 

are grouped together for an interview there 1.S a 
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potential for discussion to develop, thus yielding a 

wide range of responses. 

In this investigation the pupils were permitted to explain their 

problems in mapwork in their own way. The interviewer's task was 

that of establishing and facilitating the discussion in which all 

participants were able to speak their minds. (Watts, M. and 

Ebbutt, D., 1987, p. 25). 

3 .4.2. The development and administration of group interviews 

The researcher aimed at interviewing a 50% sample of the pupils who 

had completed the diagnostic test . A total of 183 pupils 

participated in this study. Of this number, 94 were standard 10, 

43 standard 8 and 46 standard 7 pupils. The participants came from 

the four schools visited for the diagnostic test. The participants 

were not selected in that all available geography pupils in the 

schools visited were asked to participate. 

Although the interview was meant to be an informal conversation 

with the respondents, a prepared interview schedule was necessary 

in order to prevent breakdowns in the conversation which could 

result in the interview process becoming a haphazard and 

frustrating experience. (Appendix 3.G.). Cohen and Manion (1989) 

warn that the unstructured interview is not a casual affair, for in 

its own way it has to be carefully planned. The interview schedule 

was also needed to allow the interviewer to have a clear idea of 
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the sort of information needed . 

Open questions were used in order to encourage the respondents to 

talk freely and explain their experiences and difficulties in 

mapwork. Kerlinger (1988) claims that open questions make better 

estimates of respondents' true intentions, beliefs and attitudes. 

Questions were framed in simple language to ensure effective 

communication between the interviewer and the respondents. This 

was particularly important in this study since all respondents were 

second language English speakers . 

Care was taken to avoid questions which suggested preferred 

answers. The questions were framed in order to facilitate an 

unstructured response mode . This was necessary in order to allow 

the respondents freedom to give their answers as fully as they 

chose rather than being constrained in some way by the nature of 

the questions. 

Appointments to meet the respondents were done through the school 

authorities. 

person . 

On meeting 

establishing 

The interviews were conducted by the researcher in 

each group 

friendly 

of respondents some time was spent 

relations. The researcher engaged 

in 

in 

pleasant conversation with respondents as it was important to 
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establish a relationship of mutual confidence and frankness by 

stating the purpose of the intervi ew and by linking the topic of 

the inquiry to the interest of t h e respondents. Miller and Connell 

(in Keeves, 1988) suggest that in order to obtain valid 

information, the interviewer must gain the trust and perhaps the 

affection of the respondents. It was very important to gain the 

co-operation and confidence of the respondents by creating a 

friendly and relaxed atmosphere. The combination of an informal 

interview method and a friendly attitude was supposed to relieve 

the respondents of any pressure to maintain self-preservation. The 

researcher aimed at making the respondents feel at ease and ready 

to talk. 

The researcher indicated to the respondents that t heir answers were 

important and that it would be desirable to record them as 

completely and accurately as possible . Therefore permission was 

asked for the use of a tape recorder for recording pupils 

responses. 

Transcripts were analysed in order to uncover similarities shared 

by respondents as they described their problems and experiences in 

mapwork. 

Although the unstructured group interviews have some advantages to 

offer the following limitations were encountered in this 

investigation :-
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(i) the researcher found it difficult to record pupils' 

responses as they were excited and wanted to talk at 

the same time; 

(ii) intervi ewing pupils ~n 

individual differences 

groups seemed to 

as this method 

suppress 

fosters 

conformity and is vulnerable to manipulation by 

influential members . 

3.5. Summary 

In this study an attempt was made to use more than one method to 

obtai n data from respondents . A body of knowledge was needed to 

enable the researcher to pinpoint problem areas encountered by 

p upils in mapwork and to determine which teaching and learning 

conditions to suggest in order to produce desirable outcomes in 

learning mapwork. Therefore the researcher made use of survey 

instruments and a diagnostic test. Exclusive reliance on one 

method of collecting data for such a complex concept would provide 

a limited, distorted and superficial view of the problems 

encountered by both teachers and pupils. 
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CHAPTER 4 

TEACHERS' RESPONSES TO THE TEACHING OF MAPWORK AT SECONDARY SCHOOL 

4.1. Introduction 

The study focuses on concerns relating to pupils' performances in 

the mapwork and aerial photograph section at senior secondary 

level. The researcher's experiences as a geography teacher 

revealed that pupils never seem to come to a mature understanding 

of topographical maps and aerial photographs . 

In order to gain greater clarity about the specific problems 

experienced by pupils in this area of geographical education, it 

was considered necessary to investigate how other teachers in 

similar environments perceive this aspect. This chapter therefore 

presents the results of the survey conducted in Transkei. The 

results are a reflection of the questionnaire and the follow-up 

interviews. The questionnaire analysis is presented in the order 

in which the questionnaire was designed, this is followed by the 

analysis of the interviews. 

4.2. Analysis of teacher questionnaire 

The questionnaire was designed to establish the following '-

(i) the attitudes of teachers to the teaching of mapwork 

and aerial photographs; 

(ii) teachers' use of teaching strategies relating to this 

section of the syllabus. 
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4.2.1. The composition of the group 

The personal information gathered from the survey population 

attempted to identify possible problems which teachers experienced 

regarding mapwork which could be related to qualifications and 

experience and whether their perceptions of the teaching of mapwork 

are coloured by the above factors. 

The analysis of the questionnaire was therefore done using subsets 

which were based on academic qualification, highest course attended 

in geography and geography teaching experience. The results of the 

subset analysis revealed no statistically significant differences 

in terms of the group responses. Therefore the analysis relating 

to teachers' attitudes to and percept ion of mapwork are presented 

primarily from the group's perspectiv e . 

The analysis given below does, however, provide a number of useful 

insights regarding teachers of geography in Transkei. The survey 

population consisted of 55.4% male respondents and 44.6% female 

respondents. The academic qualifications of the group are 

summarised in Table 4.1. below :-
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Table 4.1. Highest Academic qualifications of the group 

I Qualifications 
I 

Number 

I 
% 

I 
Senior Certificate 24 42.9% 

B.A. 23 41. 0% 

B.Sc . 1 1. 8% 

B. Ped . - -

B.A·/B. Sc. Education 6 10.7% 

B.Ed. 1 1. 8% 

M.A. - -

M. Ed. - -

D. Ed . /Ph. 1 1. 8% 

Table 4.2. below reflects the respondents' geographical education 

at tertiary level. 
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Table 4.2. Highest course attended in geography 

I 
Course 

I 
Number 

I 
% 

I 
None 1 1. 8% 

College 20 35.7% 

University Course I 4 7.1% 

University Course II 6 10.7% 

University Course III 21 37 . 5% 

Honours 4 7.1% 

Masters - -

I 
Total 

I 
56 

I 
100.0% 

I 

A comparison between the above Table and Table 4.1. reveals an 

apparent anomaly with regard to the qualifications of the survey 

population. Thus in Table 4.1 . it would appear that 42.9% of the 

teachers do not have a suitable qualification for the teaching of 

geography at senior secondary level. However, Table 4.2. reveals 

that only 1.8% of the respondents do not have some qualification 

for teaching geography in that only one respondent indicated that 

no geography courses have been attended at tertiary level. 

A possible reason for this anomaly is that teachers who have senior 

secondary qualifications have either attended inservice courses or 

have completed some years at teacher training colleges. What is 
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disturbing is the acute shortage of geography teachers with post 

graduate qualifications in view of the complex problems relating to 

curriculum development. However, 55% of the survey population have 

qualifications which are commensurate with requirements for the 

teaching of geography to Standard 10. 

The teaching experiences of the survey population are related in 

Figure 4 . 1. which indicates the number of years respondents have 

taught geography, while Table 4.3. indicates the highest geography 

standard taught by respondents . 
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Table 4.3. Highest geography standard taught in 1989 

I 
Standard 

I 
Number 

I 
% 

I 
Standard 6 

Standard 7 

Standard 8 13 23.2% 

Standard 9 7 12.5% 

Standard 10 36 64.3% 

I I 
56 

I 
100 % 

I 

Fi gure 4 . 1 . reveals that 51.8% of the respondents had less than 

four years experience in teaching geography while Table 4.3. 

reveals that all of the respondents teach geography at secondary 

level with 64.3% teaching geography to Standard 10. This means 

that many young teachers are expected to teach geography throughout 

the senior secondary school early in their careers. When this 

figure is compared with Table 4.1. the implication is that a number 

of teachers who do not have the necessary qualifications are 

expected to prepare pupils for the Senior Certificate examinations. 

The analysis of the composition of the group indicated that the 

survey population represented a wide range of teachers in terms of 

their qualifications/ gender and experience. The survey population 
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therefore may be considered as a representative sample of Transkei 

geography teachers. 

The final item in this section investigated the teachers' attitudes 

towards the teaching of geography. The result indicated that of 

the 56 teachers involved in the survey only 16 indicated that they 

wished to teach geography exclusively while eight indicated that 

had they had a choice they would not teach geography at all. 

4.2.2. Analysis of the teachers' attitudes towards the teaching of 

map work 

The second section of the questionnaire attempted to establish the 

attitudes of the group towards the teaching of mapwork . Item 9 

required the respondents to rank the five sections of the Standard 

10 geography syllabus in terms of their preferences towards the 

teaching of the syllabus components. The responses to this 

question are presented in Table 4.4 below '-
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Table 4.4 Teaching preferences in geography 

I 
Rank 

I 
Mean Value 

I 
Section 

I 
1 3.84 Regional Geography 

2 3.24 Climatology 

3 3.18 Mapwork 

4 2.41 Settlement Geography 

5 2.34 Geomorphology 

According to the above table mapwork has been ranked third. 

However, an analysis of the mean values indicated that no one 

section of the geography syllabus is preferred by the majority of 

the teachers. The table has wider implications regarding the 

relevance of the geography syllabus as the relatively low mean 

values seem to indicate that teachers experience problems with the 

current structure of the geography syllabus. 

probed further in the interviews. 

This aspect was 

Item 10 required the respondents to indicate their feelings towards 

the teaching of mapwork. This section of the questionnaire sought 

to establish teachers' perceptions regarding .-

(i) the degree of difficulty of the mapwork section; 

(ii) the extent to which pupils find mapwork interesting; 

(iii) the level of difficulty with which pupils perceive 

mapwork. 
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An analysis of the results revealed that 53.6% of the respondents 

perceived teaching mapwork to be of average difficulty, 28.6% 

considered mapwork an easy section to teach while 17.8% considered 

mapwork a very difficult section to teach. When asked to indicate 

how their pupils perceive mapwork in terms of interest and with 

regard to the ease of understanding this section, 87.4% of the 

respondents indicated that their pupils find mapwork interesting 

yet 66 . 1% indicated that their pupils find understanding mapwork 

difficult. 

Geography teachers' responses to Item 12 revealed that 62.5% of the 

teachers do not experience frustration with the teaching of mapwork 

while 37.5% indicated that they find teaching mapwork to be 

frustrating. This aspect was explored further in the interviews 

with teachers as in the researcher's experience teachers generally 

do find teaching this section frustrating for a variety of reasons. 

Teachers' views relating to the senior secondary pupils' mapwork 

readiness revealed that 75% of the survey population indicated that 

pupils coming from the junior secondary phase to the senior 

secondary phase are not prepared for mapwork studies. 

The final item in the section relating to attitudes towards mapwork 

was an open-ended question which invited teachers to elaborate on 

the guidance which they believe ought to be given by the syllabus 

regarding the teaching of mapwork. 78% of the survey population 
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responded to this question. Their responses were analysed and the 

following suggestions were noted :-

(i) 20.5% of the respondents felt that the syllabus should 

enforce a sequential course of mapwork from the junior 

secondary to the senior secondary phase; 

(ii) another 20.5% of the respondents indicated that the 

syllabus ought to incorporate a series of inservice 

courses for teachers; 

( iii) 18.2% of the respondents indicated that the syllabus 

should suggest a list of reference material and compel 

the education system to provide schools with the 

necessary equipment to teach mapwork; 

(iv) another 18 . 2% of the respondents indicated that the 

syllabus should enforce certain hours of practical work 

when all geography pupils can be engaged in outdoor or 

indoor mapping exercises and activities; 

(v) 11.4% of the respondents indicted that the present 

syllabus objectives on mapwork are not clear. The 

emphasis of the syllabus is on equipping pupils with 

mapping skills to enable them to answer examination 

questions; 

(vi) 6.7% of the respondents felt that the marks allocated 

to mapwork are too low to encourage pupils to work hard 

in this section. At present the syllabus has allocated 

60 marks to Standard Grade Mapwork and 80 marks to 

Higher Grade mapwork; 
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(vii) 4.5% of the respondents indicated that the syllabus 

should provide a comprehensive guide for teaching 

mapwork. 

4.2.3. Time allocated to mapwork in secondary schools 

The four items In this section of the questionnaire attempted to 

establish when mapwork is taught, how much time is allocated to 

mapwork and teachers' perceptions regarding the constraints of the 

syllabus in relation to the amount of time available for the 

teaching of mapwork. The analysis of the results revealed that 

98.2% of the respondents believed that mapwork should be taught 

from Standard 6 to 10. This implies that there is a consensus 

among geography teachers that mapwork should be introduced early in 

pupils' geographical careers. The analysis of the results relating 

to when mapwork is taught In schools revealed that 39.3% of the 

respondents indicated that mapwork is taught in the first term of 

the year while 28.5% of the respondents indicated that mapwork is 

taught throughout the year. The fact that 71.4% of the respondents 

teach mapwork in a specific term indicates that for most teachers 

mapwork is regarded as a separate section of the syllabus and is 

therefore not integrated throughout the curriculum. 

The analysis of the time spent on the teaching of mapwork lS 

presented in Table 4.5. below ;-
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Table 4.5. Time spent in mapwork 

I 
RANK 

I 
TIME SPENT 

1 1 Week 

2 3 Weeks 

3 1 Month 

4 2 Months 

5 + 2 Months 

I SCORES IN % 

I 
7 . 1% 1 

37 . 5% 1 71.4% 

26.8% 1 

8.9% 

19 . 7% 

The analysis of the results revealed that 71.4% of the respondents 

allocated between one to four weeks during the school year for the 

teaching of mapwork. 

The teachers' responses to item 18 revealed that 67.9 % of the 

respondents believed that there is not enough time for teaching 

mapwork in terms of the syllabus . 

This section therefore indicates that mapwork is largely taught as 

a separate section of the syllabus and not integrated throughout 

the curriculum. This further implies that if mapwork is perceived 

as a discrete part of the geography curriculum it will of necessity 

reduce the time available for the teaching of this section in view 

of the demands made by the syllabus. 
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4.2.4. Teaching strategies used in the teaching of mapwork 

This section of the questionnaire aimed at establishing teaching 

strategies used in the teaching of mapwork. In response to item 

19, 75.4% of the respondents indicated that they introduced mapwork 

to pupils by using local map sheets. This finding was surprising 

in view of the researcher's experience regarding the scarcity of 

local map sheets and therefore further clarification was sought in 

the interviews. 

The teachers' response to item 20 indicated that 55.4% of the 

respondents use three-dimensional models in the teaching of 

mapwork. 

Item 21 attempted to establish the teaching strategies used in 

teaching mapwork. The analysis of the results is presented in 

Table 4.6. below :-

Table 4.6. Use of teaching strategies in mapwork 

(ranked according to mean) 

I 
RANK 

I 
MEAN VALUE 

I 
STRATEGY 

1 1. 95 games and simulation 

2 1. 68 "teacher tell" 

3 1. 48 discussion 

4 1.29 question - answer 

I 
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The low mean values would seem to indicate that this item of the 

questionnaire did not include the teaching strategies most commonly 

used for this section. 

interviews . 

Greater clarity was provided by the 

The respondents were required to indicate the frequency with which 

teachers apply various resources in the teaching of mapwork. the 

results are presented in table 4.7 . below :-

Table 4.7. Use of resources in teaching mapwork 

(ranked according to the group mean) 

I 
RANK 

I 
MEAN VALUE 

I 
ITEM 

I 
RESOURCE 

1 4 . 30 7 Talk and Chalk 

2 4.05 4 Textbook 

3 3 . 35 1 Pictures 

4 3 . 20 3 Worksheets 

5 2.29 2 Fieldwork 

6 2 . 04 9 Roneo'd notes 

7 1. 59 6 Slides 

8 1. 57 5 Films 

9 1. 42 8 Video Films 

I 
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The above table reveals that the most commonly used resources in 

the teaching of mapwork are that of "talk and chalk" and textbooks. 

These results imply that teachers rely most heavily on teacher-

centred approaches In the teaching of mapwork. The interviews 

discussed later in the chapter indicate the difficulty experienced 

by teachers in obtaining other resources. 

The results of item 23 indicated that 89.3% of the respondents do 

not have special geography classrooms. This implies that teachers 

could experience problems in storing 1:50,000 topographical maps 

which are bulky, especially when most of the schools have no 

libraries or resource centres. 

In response to the penultimate question in this section, 69.6% of 

the respondents indicated that they find it easy to integrate 

mapwork with other sections of geography. This result does not 

support the results of a previous question which indicated that 

71.4% of the respondents teach mapwork in a specific term. 

The respondents were required in an open-ended question to suggest 

ways of integrating mapwork with other sections of the syllabus. 

Although not all teachers responded to this question 67.9% of the 

survey population responded to this item. The following 

suggestions were made . -

(i) Of the 38 respondents 21 indicated that mapwork should 

form part of all the sections of geography. 
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(ii) 13 respondents indicated that mapwork should be 

incorporated with fieldwork and that this section 

should form part of a practical examination. 

(iii) 4 respondents felt that continuous practical work 

periods should be a part of normal geography teaching 

where pupils would be introduced to mapping skills and 

concepts. 

4 . 2.5. Analysis of teachers' attitudes towards the teaching of 

aerial photographs 

In order to determine teachers' attitudes towards the teaching of 

aerial photographs, the questionnaire followed a similar format to 

that relating to teachers' attitudes to mapwork. The first section 

of this part of the questionnaire required the respondents to rank 

five sections of the geography syllabus in terms of their teaching 

preferences. The responses to this item are presented in Table 

4.8. below :-
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Table 4.8. Teaching preferences in geography 

I 
RANK 

I 
MEAN VALUE I ITEM 

I 
SECTION 

I 
1 3.65 3 Aerial photographs 

2 3.65 5 Regional geography 

3 3 . 04 1 Climatology 

4 2.39 2 Geomorphology 

5 2 . 16 4 Settlement geography 

When these results are compared with teachers' responses to mapwork 

it can be concluded that aerial photographs are considered easier 

to teach than 1:50,000 topographical maps. Item 27 which 

investigated this aspect, revealed that 51.8% of the survey 

population perceived teaching aerial photographs to be of average 

difficulty while 25.0% perceived aerial photographs to be easy and 

24.2% perceived this section to be difficult. 

When responding to the question relating to how pupils perceive 

aerial photographs in terms of interest and with regard to their 

ability to understand aerial photographs 46.4% of the survey 

population indicated that their pupils find aerial photographs 

interesting while 60 . 7% indicated that their pupils find aerial 

photographs to be difficult to understand. This response was 

similar to that relating to teachers' perceptions regarding 

mapwork . 
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Item 29, when compared to a similar item regarding the degree of 

frustration experienced by teachers in the teaching of mapwork, 

revealed that more teachers experience a sense of frustration in 

the teaching of aerial photographs than they do with the teaching 

of mapwork. This aspect was explored further in the interviews 

which followed the questionnaire analysis. 

Teachers further indicated, as was the case with mapwork, that 

pupils are not fully prepared in the junior secondary phase for the 

reading and interpretation of aerial photographs. 

4.2.6. Time allocated to aerial photographs in secondary schools 

This section of the questionnaire attempted to establish when 

aerial photographs are taught, how much time is allocated to this 

section and teachers' perceptions regarding the constraints of the 

syllabus in relation to the amount of time available for the 

teaching of this section. 

Teachers' responses to item 32 revealed that 94.6% of the 

respondents believed that aerial photographs should be taught from 

Standard 6 to 10. A similar response was give by the teachers for 

mapwork. In response to the time when aerial photographs are 

taught 76.8% of the respondents indicated that aerial photographs 

are taught in a specific term of the year while only 23.2% 

indicated that aerial photographs are taught throughout the year. 

This indicated that for most teachers aerial photographs, as in 
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mapwork, are taught as a separate section and not integrated into 

the syllabus. 

Item 34 required the respondents to indicate the time spent on 

aerial photographs. The analysis of the results revealed that 84% 

of the respondents spend between one to four weeks teaching aerial 

photographs. 

4.2.7. Teaching strategies used in the teaching of aerial 

photographs. 

This part of the questionnaire attempted to establish the teaching 

strategies used in teaching aerial photographs. The respondents 

were asked to indicate whether they used pupils' local areas in 

teaching aerial photographs. In response to this item 73.2% of the 

respondents indicated that they use local photographs when 

introducing aerial photographs. Item 37 required the respondents 

to indicate whether they used three - dimensional models in the 

teaching of aerial photographs to which 59 . 3% replied positively. 

A.n analysis of the frequency with which the respondents apply 

various resources to the body of aerial photographs is presented in 

Table 4.9. below : -
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Table 4.9. Use of resources in teaching aerial photographs. 

I 
RANK 

I 
MEAN VALUE 

I 
ITEM 

I 
RESOURCES 

I 
1 4.24 7 Talk and chalk 

2 4.04 4 Textbook 

3 3 . 50 1 Pictures 

4 3.25 3 Worksheets 

5 2.32 2 Field trips 

6 2.07 9 Roneo'd notes 

7 1. 52 5 Films 

8 1. 52 6 Slides 

9 1.46 8 Video films 

The results reveal a similar pattern to the previous question 

relating to resources used in the teaching of mapwork . The 

resources used most frequently are less expensive than the other 

resources listed. 

The final item of this section invited the respondents to record 

their comments on any other component of the study not listed in 

the questionnaire. Responses from seventeen teachers were recorded 

and the following viewpoints were noted :-

(i) of the 17 respondents I 8 indicated that the schools 
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lack resources, which affects the performance by both 

teachers and pupils . 

4 of the respondents 

geography syllabus to 

emphasised the 

be developed 

need for the 

by geography 

teachers rather than by people not directly involved in 

the teaching-learning situation. 

(iii) 3 respondents felt that mapwork should follow a 

sequential course starting from primary through junior 

to secondary phase. 

(iv) 1 respondent indicated that mathematics ought to be a 

prerequisite for geography as pupils without 

mathematics, in this respondent's view, cannot cope 

with the calculation techniques involved in mapwork. 

(v) 1 respondent indicated that the syllabus ought to give 

a comprehensive guide on how to teach mapwork. 

4.2.8. Summary of the questionnaire findings 

The questionnaire analysed above has highlighted the following :-

(i) that teachers are aware that there are problems facing 

both teachers and pupils in the teaching-learning 

situation relating to mapwork and aerial photographs. 

(ii) that mapwork and aerial photographs are primarily 

taught through teacher-centred teaching approaches. 

(iii) that there seem to be various limiting factors involved 

which impede effective teaching of mapwork such as time 

constraints, examinations, lack of funds and lack of 
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necessary resources. 

The analysis of the results of the questionnaire revealed the 

following limitations :-

(i) although the questionnaire revealed teachers' 

perceptions of the teaching of mapwork and aerial 

photographs, reasons for pupils' poor performances 

could not be established; 

(ii) a solution to pupils' poor performance problems from 

the teachers' viewpoint was needed. 

(iii) certain anomalies in the questionnaire needed further 

clarification . These included '-

* 

* 

* 

use of local maps 

teaching strategies used 

time allocated to the teaching of mapwork. 

The interviews therefore were designed to focus on the above 

aspects. 

4.3 . Analysis of interviews 

The interview was divided into two sections, Section A dealing with 

the teaching of mapwork and Section B with the teaching of aerial 

photographs . In each section the interview attempted to establish 

the following :-

(i) teachers' perceptions of the use of pupils' local map 

sheets and aerial photographs; 
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(ii) teaching strategies used and the reason for the use of 

the identified strategies; 

(iii) reasons for pupils' problems in learning these 

sections; 

(iv) suggestions for the solution of pupils' problems. 

4.3.1. Teachers' perceptions of the teaching of mapwork 

The initial section of the interview attempted to establish whether 

the respondents use I: 50,000 topographical maps when teaching 

mapwork whether local or other. Of the 12 respondents 8 indicated 

that they use 1:50,000 topographical maps but not necessarily of 

the local area. The remaining 4 respondents indicated that they 

use textbook maps due to lack of funds. 

When asked whether they use questions provided by the textbooks all 

the respondents indicated the use of past examination questions and 

questions provided by the textbook in this section. The 

implication is that examinations determine the content to be taught 

in mapwork lessons particularly for Standard 10 classes. 

The teachers interviewed indicated that local maps are 

unobtainable, due either to lack of funds to purchase them or 

because these maps are unavailable when needed. All the 

respondents indicated that fieldwork is the area of geography which 

suffers the most due to time constraints. The respondents also 

indicated that they accept that fieldwork is an important part of 
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mapwork but due to its time-consuming nature it is seldom done. 

All the respondents emphasised that the 30 minute teaching periods 

are too short and the syllabus too wide. 

Questions which considered teaching strategies used in the teaching 

of mapwork affirmed that "talk and chalk" is a widely used method. 

The most common reason given 

teacher-centred approaches was 

by respondents for using these 

that such strategies are less 

expensive in terms of money and time. Respondents considered that 

the length of the syllabus in relation to the time allocated to 

geography lessons causes them to adopt teacher-centred approaches 

to get pupils through the examinations. Another reason mentioned 

which affects teaching strategies is the pupil - teacher ratio in 

Black schools. One teacher responded thus "to use games and 

simulations in my class of 65 pupils would cause pandemonium". 

It was established that available maps and aerial photographs in 

schools are squeezed into staff-room cupboards as there are no 

geography classrooms. This generally invites the displeasure of 

the principals who subsequently refuse to approve the purchase of 

further equipment or teaching aids. 

During the discussion it was further revealed that pupils generally 

lack the fundamental mapping concepts and skills necessary for 

understanding mapwork for a variety of reasons. Reasons given 

included the following :-
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(i) many geography teachers in both primary and secondary 

schools are not conversant with the new approach used 

in geography. They belong to the "capes and bays" 

school of geography and therefore find it difficult to 

teach and equip pupils with the necessary and 

fundamental geographical concepts and skills. 

(ii ) lack of funds in relation to the purchase of equipment 

and teaching aids results in teachers resorting to 

theoretical approaches in teaching mapwork. 

(iii) pupils themselves resist less formal teaching 

procedures such as debates, library work and active 

participation in mapwork because they have been spoon­

fed and inactive from the beginning of their 

geographical education. 

(iv) the poor environmental conditions of pupils were also 

indicated as playing a role in the problems which 

pupils experience in mapwork and aerial photographs. 

(v) examinations were frequently cited as influencing the 

content and teaching strategies in the teaching of 

mapwork. The respondents indicated that examinations 

required pupils to reproduce content and this 

encouraged teachers to use drilling procedures to get 

pupils to pass examinations. 

Finally the researcher invited the respondents to offer suggestions 

which will help reduce pupils' difficulties regarding mapwork. The 
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following suggestions were noted :-

(i) the teaching-learning conditions would be improved by 

making local maps and funds available to purchase 

resources necessary to geography teachers. 

(ii ) teachers felt strongly that special geography 

classrooms should be made available. 

(iii) geography should be taught by teachers who are both 

interested and adequately trained to teach the subject. 

(iv) inservice courses should be provided by experts in the 

subject. 

(V) fieldwork and practical work should form part of 

geography and funds should be made available to help 

teachers use these strategies. 

(vi) teaching procedures should be changed from teacher­

centred approaches to pupil-centred approaches from the 

time that pupils start their schooling. 

(vii) the school situation should supplement the poor 

environmental conditions in which pupils live by having 

a variety of teaching aids for pupils to handle. 

(viii) finally the respondents suggested that the syllabus and 

examinations should change their rigid structures to 

more flexible ones in order to allow teachers enough 

time to experiment with various strategies. 
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4.3.2. Teachers' perceptions of the teaching of aerial photographs 

The second part of the interview concentrated on aspects related to 

aerial photographs . Teachers were asked to respond to how and 

where they get aerial photographs. Of the twelve teachers five 

indicated that they get aerial photographs from previous 

examination papers, four indicated that they purchase aerial 

photographs from the Department of Local Government in Umtata while 

the rest indicated that they depend entirely on textbook 

photographs . 

When asked whether they have any stereoscopes, eight respondents 

indicated that they did not have these, while 4 indicated that on l y 

one stereoscope was a vailable for use by no t less than 50 p upi l s 

per geography lesson . 

To the question relating to teaching strategies used in aerial 

photographs, five of the respondents indicated that they are guided 

by the syllabus and the previous examination papers while the rest 

depended entirely on textbooks. 

When asked to clarify why pupils experi ence difficulties in aerial 

photographs, reasons similar to those given for mapwork were noted. 

These included the following :-

(i) that aerial photographs is a "new" section of geography 

and therefore very few teachers are adequately 

qualified to teach this section . 
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that without stereoscopes 

pupils cannot visualise 

the respondents felt that 

the three-dimensional 

characteristics of features and pupils rely entirely on 

teachers' experiences in learning this aspect . 

Teachers were then asked to suggest ways in which the problem could 

be reduced. The most notable suggestion was that the government 

should encourage teachers to upgrade their knowledge of geography 

through incentives such as bursaries to study geography at 

university level . The respondents furthermore indicated that 

pupils intending to study geography should be encouraged to study 

mathematics in order to help them with the calculation techniques 

required in mapwork. 

Finally teachers were required to respond to problems encountered 

in the collection of geographical teaching aids. The most common 

problem quoted by the respondents was that of lack of finance. The 

respondents indicated that they depend on school funds for 

purchasing expensive equipment such as stereoscopes and maps. This 

leads to constant clashes between the teacher and the principal who 

frequently will not approve of such expenditure from school funds . 

Teachers also indicated that maps of pupils' local area are 

unobtainable and this creates problems as not only mapwork suffers 

but that it also limits fieldwork. The problem of storage is acute 

and almost half of the respondents indicated their intentions of 

giving up collecting teaching aids as it seems a waste of time, 
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energy and money. 

4.4. General comments on the survey 

The results of the survey highlighted the value of employing more 

than one instrument to gather data related to attitudes and 

perceptions. Furthermore by including interviews in this survey 

the investigator was able to identify distortions which occurred in 

the analysis of the questionnaire. The questionnaire results 

presented a false picture with regard to the following :-

(i) use of local area maps; 

(ii) the time spent in teaching mapwork; 

(iii) the frustrations involved in teaching mapwork; 

(iv) the use of teaching strategies. 

These distortions are the result of identified weaknesses in the 

questionnaire such as respondents sometimes "guessing" at answers 

rather than providing true feelings. 

The interviews furthermore helped to clarify the problems the 

teachers experience in teaching maps and aerial photographs and 

gave greater insight into both the conditions under which teachers 

work and reasons for the pupils problems. 

Although not all the members of the survey population responded to 

the open-ended questions of the questionnaire, the care taken in 

answering these questions and the length of the answers given by 
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those who did respond to these questions indicated that teachers 

are concerned about the problems pupils encounter in this section 

of the syllabus. The responses to both the questionnaire and the 

interviews indicated that teachers are able to identify areas which 

impede effective teaching of this section of the syllabus. 

Time constraints are perceived by teachers to be the major factor 

affecting their choice of teaching strategies in mapwork . From the 

survey it is also clear that teachers are aware of the shortcomings 

in relation to their use of teacher-centred strategies. It is also 

clear that teachers do not feel that they are entirely to blame for 

the high failure rate of pupils in mapwork. Their approach to 

mapwork is explained as the outcome of pressures and constraints 

imposed upon them by factors beyond their control. The whole 

examination procedure influences teachers to adopt a teacher­

centred approach in their teaching of mapwork. 
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CHAPTER 5 

RESULTS OF THE DIAGNOSTIC TEST AND GROUP INTERVIEWS 

5.1. Analysis and results of the diagnostic test 

The diagnostic test was designed to identify specific problems 

which pupils experience in terms of 1:50,000 topographical maps and 

aerial photographs. This test also attempted to identify how 

teachers' problems were reflected in pupils' performances. this 

section of the study involved 183 secondary school pupils from 

Butterworth schools. This was a convenience sample comprising 46 

Standard 7 pupils from 2 schools, 43 Standard 8 pupils from 2 

schools and 94 Standard 10 pupils from 3 schools . 

The broad aims of the diagnostic test were to establ ish pupils' 

competence in the reading and interpreting 1:50,000 topographical 

maps and aerial photographs with regard to their :-

(i) understanding of the four basic properties of maps; 

(ii) level of development in specific map skills; 

(iii) ability to apply hypothetico-deductive reasoning. 

The test also attempted to establish whether the teaching of 

mapwork and aerial photographs in schools follows a sequential 

programme. 

5.1.1. Analysis of the structure of questions of the diagnostic 

test 

In order to investigate classroom practice and pupils' 
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understanding of topographical maps and aerial photographs the 

researcher designed the diagnostic test for secondary school pupils 

based on typical senior certificate examination mapwork questions 

set for Transkei schools. 

The objectives of the diagnostic test were as follows : -

(i) to test the pupils' understanding of specific mapping 

concepts and skillsi 

(ii) to establish the extent to which pupils of different 

standards have developed map skillsi 

(iii) to identify perceptual and conceptual problems related 

to mapworki 

(iv) to determine whether pupils are able to retain concepts 

taught to them throughout the mapwork programme. 

The test design included a variety of questions which incorporated 

skills associated with the understanding of basic map properties. 

Since the schools were all in the Butterworth district the 

researcher used a 1:50,000 topographical map of Butterworth in the 

belief that pupils, being familiar with the area, would find this 

map less problematic than others. An aerial photograph of the town 

and the immediate environment was provided. 

The schools were chosen on the basis that pupils had received 

instruction in mapwork. The test was designed in such a way that 

it contained concepts and skills pertinent to Standard 7, 8 and 10 
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mapwork. Standard 7 pupils should have been able to answer 60% of 

the questions correctly while Standard 8 and 10 pupils should have 

been able to answer all the questions correctly. 

Before the analysis of the test (Appendix 3.D) is presented the 

questions used in this investigation are analysed according to the 

map skills and map properties involved in each question . The 

analysis is presented in Table 5.1. below. 



97 

rab1e 5.1 lest~ "n" 1 vsis 

Question Skill tested Map involved 

1 orientation, location, orthogonal view, spatial 
distribution, symbolisation. relatio nship, generalisation, 

abstraction, isomorphic 
ies, map language. 

2 i ,", .; . :ion,_ " isation . 

3 orientation, location, plan view, spatial relationshipl 
distribution, syrnbolisation. map language, generalisation, 

abstraction, isomorphic 
ies. 

4 syrnbolisation, location, abstraction, generalisation, map 
orientation. l~ a way of rp~r1 ; nn. 

5 inference, direct ion I abstraction, generalisation, map 
location. , way of reading, plan 

vie';;, ' ic ies . 

6 distance, location, proportion, abstraction. 
distribution. 

7 scale abstraction, proportion, 
abstraction . 

S direction, orientation, spatial relationship, proportion, 
location. abstraction . 

9 direction, orientation, spatial relationship, 
legend, location. abstraction, map language, a way 

of reading. 

10 inference , symbolisation, abstractio n, way of reading, 
legend, orientation generalisation, isomorphic 

:ies, map 1 • 

11 inference, orientation. spatial relationship, 
abstraction, 11 isation. 

12 inference, location. abstraction, "~~u"'J..dlisation, 
,r; 11 ,1 . ,h; 

13 symbolisation, location, plan view, abstraction, map 
direction. language, generalisation, 

isomorphi c properties, spatial 
relationship. 

14 inference abstraction, generalisation, way 
of reading, map language. 

15 direction, orientation, ~:f, b'1gl:~'f;' spatial 
distribution '0 ~r; nnc · , abstraction. 

The table above reflects the extent to which map language and 

abstraction are vital properties relating to map skills at school 

level. Two marks were awarded for the use of relevant concepts or 



98 

skills In answering questions. A maximum of 50 marks was allocated 

to the text. The expected pattern in terms of the design of the 

test was for the percentage of correct answers to increase from 

Standard 7 to 10. 

5.1.2. Global results of the diagnostic test 

The questions were designed to ensure that the pupils had to make 

use of both the map and the aerial photograph. As the map test was 

administered by the researcher it was noted that pupils took a 

considerable amount of time to orientate an air photograph with the 

topographical map. 

The map test scores for each group were analysed according to the 

symbol scale used in the final senior certificate examination. The 

analysis of the map test scores is presented in Table 5.2. 

below :-
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Table 5.2. The groups' map test scores 

Standard 7 Standard S Standard 10 

Symbol - % Results - % Results - % Results - % 

A SO - 100% 

B 70 - 79% 

C 60 - 69% 

D 50 - 59% 

E 40 - 49% 2 2.1% 

F 33.3 - 39% 4 4.3% 

FF 30 - 33% 4 4.3% 

G 20 - 29% 3 6.5% 9 20.9% 23 24.5% 

H o - 19% 43 93.5% 34 79.1% 61 64.S% 

TOTAL 46 43 94 

The totals above reveal that only 6.4% of Standard 10 pupils were 

able to achieve a recognised passing mark for the test. The 

remaining 93.6% of the pupils scored between 0 and 33% for the 

test. Of the 93.6%, 4% of the Standard 10 pupils were able to 

score between 30 - 33%. The global result of the diagnostic test 

revealed the great discrepancy which exists between expected map 

proficiences and actual skill development in relation to the 

reading and interpretation of maps and aerial photographs. The 
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diagnostic test analysis further indicated only a marginal increase 

in proficiency levels from Standard 7 to 10 . 

5.1.3. Analysis of individual test questions 

The analysis of the marks scored by the 3 groups in the individual 

questions of the test revealed that no question was answered 

correctly by more than 65% of any group. Figure 5 . 1 . below 

presents the groups' performances in each question of the 

diagnostic test. 
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RESPONSES TO A DiAGNOSTIC TEST 
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Figure 5.1. The groups' responses to the diagnostic test 
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The above figure reveals that on two occasions Standard 7 pupils 

performed better than the other two groups while Standard 10 pupils 

revealed a better performance than the two other groups on ten 

occasions. The figure further reveals that in three of the 

questions fewer than 10% of the group were able to answer the 

questions correctly. 

An attempt to analyse the responses given to each question will be 

made in order to compare the performances of the three groups. 

Figures 5.2., 5.3., and 5.4. below show the sample groups' 

performances in the map test. 
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RESPONSES TO A DIAGNOSTIC TEST 
STANDARD 7 - 46 PUPILS 

70,----------------------------------, 

I­
U 
W 
IT 
[ 

o 
u 

o z 

60 

50 

40 

30 

20 

10 

Figure 5.2. 

2 3 4 5 6 7 8 9 10 11 12 13 14 15 

QUESTION 



104 

RESPONSES TO A DIAGNOSTIC TEST 
STANDARD 8 - 43 PUPILS 
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RESPONSES TO A DIAGNOSTIC TEST 
STANDARO 10 - 94 PUPILS 
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In item 1 of the test pupils were expected to show their 

understanding of the orthogonal view by identifying a specific 

feature shown on the map and the aerial photograph. An analysis of 

the results revealed that 19.6% Standard 7 pupils, 39.5% Standard 

8 Pupils and 40 . 4% Standard 10 pupils answered correctly. This 

indicates that more than 60% of the pupils in each group failed to 

identify the feature. There is no noteworthy improvement in the 

performance of Standard 10 pupils when compared with other groups. 

Item 2 called on pupils to apply hypothetico-deductive reasoning 

relating to the effect of water on the human activities of the 

area. Once again pupils needed to use both the map and the aerial 

photograph in order to obtain a complete analysis. The results 

revealed that only 54.3% of the Standard 10 pupils answered this 

question correctly, while 63% of the Standard 7 pupils gave correct 

answers. The reason for this anomaly was sought in the follow-up 

interviews. 

Item 3 called on pupils to identify a specific feature shown on the 

map and the photograph. A map symbol "Rec" was provided in the map 

as a clue to the correct answer and was a test of pupils' knowledge 

of map language. The results revealed that this question was 

poorly answered by pupils with 17% of the Standard 10 pupils, 4.7% 

of the Standard 8 pupils and 2.2% of the Standard 7 pupils able to 

give the correct answer . 
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It involved the 

Pupils failed to 

Item 4 proved to be the most difficult question . 

reading of the height of a specific feature. 

identify the feature and this resulted in 

Pupils who managed to identify the feature 

incorrect answers . 

could not give the 

correct height in metres. Responses to this question gave height 

in centimetres and kilometres which implies that pupils had no idea 

of what the horizontal and vertical measurements represent . These 

findings reveal that pupils have no perception of height. 

Item 5 required pupils to apply hypothetico-deductive reasoning 

relating to the effects of hills and mountains to the areas' human 

activities. An analysis of the results revealed that thi s question 

was poor l y answered with 23.4% of the Standard 10 pupils, 13.9 % of 

the Standard 8 pupils and 8.7% of Standard 7 pupils able to answer 

correctly. 

Item 6 called on pupils to demonstrate their understanding of 

calculation techniques as applied to distance. Giving the distance 

from place A to B proved to be difficult because pupils needed to 

understand both the spatial arrangement of objects and measurement 

techniques . Although measurement of distance is within the 

syllabus of all the groups in the sample, Standard 7 pupils could 

not manage to glve correct responses to this question. The 

responses given by the other groups revealed that the concept of 

distance had not been grasped. 
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It is interesting to note that Standard 7 pupils performance was 

higher than Standard 10 & 8 pupils in item 7, which required an to 

estimation of the scale. An analysis of results revealed that 

41.3% of the Standard 7 pupils answered correctly while 32% of 

Standard 10 and 30.3% Standard 8 were able to give the correct 

answer. This discrepancy was viewed as significant and further 

clarification was sought in the follow-up interviews . 

Item 8 tested the pupils' on their knowledge of the concept of 

direction. The question proved to be difficult for the pupils 

since they were expected to locate both features in order to give 

the correct answer. From the incorrect answers given it is obvious 

that pupi l s failed to locate either both or one of the features and 

hence gave incorrect answers . 

Item 9 required pupils to demonstrate their knowledge of t he six 

figure grid reference. This question proved to be difficult for 

all the groups except for 4.7% of the Standard 8 pupils. This 

finding is noteworthy because the reference system in geography is 

taught from Standard 6 onwards. 

The inability of Standard 7 pupils to respond to Item 10 relating 

to ways in which local people obtain a living from the land can be 

ascribed to the fact that such a question is syllabus specific in 

the senior secondary phase. An analysis of results revealed that 

this question was poorly answered with 36.2% of the Standard 10's 
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and 16.3% of the Standard 8's able to answer correctly. 

Item 11 required pupils to show their knowledge of settlement 

geography and to apply deductive reasoning. Standard 7 pupils were 

not expected to be able to answer this question, since the question 

was also syllabus specific. An analysis of the results revealed 

that 4.3% of Standard 10 pupils and 2.3% of the Standard 8 pupils 

were able to answer correctly. The poor performance highlights the 

problems these pupils have with abstract concepts and their poor 

perceptual development. 

For item 12 very little was expected from Standard 7 and Standard 

8 pupils since the question was designed to test Standard 10 

pupils' ability to apply theoretical knowledge gained through the 

Standard 10 syllabus to similar situations. The results revealed 

that none of the Standard 7 pupils were able to answer this 

question correctly and only 2.3% of the Standard 8 and 15.9% of the 

Standard 10 pupils were able to answer correctly . This indicates 

that pupils find it difficult to apply factual knowledge to the 

solution of problems and emphasises the need for pupils to obtain 

practice in this area. 

Item 13 attempted to establish the subjects' ability to visualise 

a three-dimensional landscape from the two-dimensional map. The 

general performance of all the groups in this question was better 

when compared with the groups' performances in other questions of 
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the map test. An analysis of the result revealed that 60.6% of the 

Standard 10 pupils, 47.3% of the Standard 7 pupils and 41.9% of the 

Standard 8 pupils were able to give the correct answers. 

When pupils were asked to give map evidence for their responses to 

question 13, 70% of the pupils were unable to do so. 

The final item of the diagnostic test required pupils to give the 

direction in which the Gauwa river flows. The results revealed 

that 35.1 % of the Standard 10 pupils, 17.4% of the Standard 8 

pupils and 16.3% of the Standard 7 pupils were able to answer 

correctly. The incorrect answers for this question revealed that 

pupils were unable to imagine a map as a part of the whole. 

5.1.4. Analysis of pupils' results in relation to specific 

skill areas 

The map test questions were grouped into skill 

mapping skills suggested by Gerber and Wilson 

presented in Table 5.3. below '-

areas using the 

(1984) and are 
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Table 5.3. Map test questions grouped according to specific 

skill areas 

MAPPING SKILLS GROUP OF QUESTIONS TESTING 

EACH SKILL 

l. Orthogonal view Questions 1, 3 and 5. 

2 . Inferencing Questions 2, 5, 10 , 11, 12 

and 14. 

3. Proportion 

( i) measur~ng objects Question 4. 

(ii) calculating distances Question 6 . 

(iii) scale Question 7 

4. Arrangement of objects 

(i) direction Question 8 and 15. 

(ii) reference system Question 9. 

5 . Map language Questions 1, 3, 4, 5, 9, 

10, 13, 14 and 15. 

Pupils' performances in the different skill areas using the above 

table were analysed and are presented in Figure 5.5 below :-
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The above graph reveals that the five basic mapping skills were not 

generally well understood. The analysis of the pupils' results in 

terms of the individual skill areas identified, revealed that fewer 

than 50% of the pupils tested were able to perform competently in 

any of the skills. It is, however, interesting to note that the 

pupils generally performed better with regard to the orthogonal 

view than in relation to other skill areas tested. The analysis of 

the results revealed that 39.3% of the Standard 10 pupils, 28.7% of 

the Standard 8 pupils and 23.2% of the Standard 7 pupils had 

mastered the orthogonal view. 

The analysis of the results in terms of inferencing revealed that 

24% of the Standard 10 pupils, 17% of the Standard 8 pupils and 

12.6% of the Standard 7 pupils were able to answer questions 

relating to these skills correctly while 24.7% of the Standard 10 

pupils, 17.1% of the Standard 8 pupils and 11.1% of the Standard 7 

pupils were able to answer the questions relating to map language . 

Pupils performed most poorly in terms of proportion and arrangement 

with 16.6% of the Standard 10 pupils, 13.1% of the Standard 8 

pupils and 13.8% of the Standard 7 pupils able to answer questions 

relating to proportion while 17.7% of the Standard 10 pupils, 11.6% 

of the Standard 8 pupils and 10.1% of the Standard 7 pupils able to 

answer questions relating to arrangement correctly . 

The results of the diagnostic test are such that it may be 



114 

concluded that these pupi l s have prob l ems with the basic skills 

needed for the reading and interpretation of topographica l maps and 

aerial photographs . 

The diagnostic test was able to identify the serious problems which 

exist in this section of the syllabus but was not able to identify 

how these problems originated . The interviews conducted with 

pupils attempted to gain greater clarity regarding reasons for the 

poor performance of these pupils. 

5.2. ~he results of the group interviews 

120 out of 183 pupils who had completed the map test were 

interviewed. The intervi ew samp l e was divided into seven groups as 

follows :-

( i ) 2 Standard 7 groups comprising of 10 and 16 pupils; 

(ii) 2 Standard 8 groups comprising of 19 and 15 pup i ls; 

(iii) 3 Standard 10 groups comprising of 18, 20 and 22 

pupils. 

The pupils were interviewed in groups in order to eliminate 

problems of insecurity which pupils experience in a one-to-one 

interview situation . The pupils responded favourably to t he 

informal interview structure and they were all prepared to share 

their ideas with the researcher . 

The first part of the interview attempted to establish pupils I 
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reactions to the map test. The pupils were required to indicate 

which questions were found to be easy and which questions were 

considered difficult. Item 1, 2, 5, 7, 13, and 15 were regarded as 

manageable because they asked for the identification of features. 

70% of the sample admitted encountering problems relating to the 

orientating of the map and the photograph. The pupils explained 

that if the photograph was not marked with question symbols they 

would not have managed to orientate the photo with the map. 

Item 3 & 4 were regarded as problematic questions by SO% of the 

sample since the questions needed careful analysis of both the map 

and the photograph . Regarding item 3 more than 65% of the 

interview sample indicated that they could not remember the 

convectional map signs thus their inability to recall the symbol 

"Rec" for recreational grounds. In relation to item 4, SO% of the 

interview sample indicated that they were not aware of the 

importance of explanatory figures such as metres for height. They 

thought that 63S.S was an adequate answer. Pupils also indicated 

that they overestimated the area shown by the photograph on the 

map. 

Items 6, S, 9, 10, 11, 12 and 14 were regarded as the most 

difficult questions by all the groups interviewed. Item 6 which 

involved the measurement of distance and calculations was seen as 

the most problematic. The pupils indicated that their lack of 

competence in calculation techniques was due to the fact that they 
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had no knowledge of mathematics. 

Pupils explained their inability to answer the question requ i ring 

direction to their inability to orientate the map and the 

photograph. 

The respondents indicated familiarity with terms such as north­

south latitude and east-west longitude, but were unfamiliar with 

the term "grid reference" and were therefore unable to answer item 

9 correctly. 

Pupils accounted for their poor performance in items 10, II, 12 

and 14 by explaining that these questions were found to be too 

involved since the items needed some form of background knowledge . 

The second part of the interview attempted to establish the 

frequency with which pupils were exposed to mapwork. The 

discussions revealed that mapwork exercises were seldom done and 

usually occurred in the first few weeks of the first term and as 

revision just before writing the final examinations. Pupils also 

indicated that they were unfamiliar with maps and photographs of 

their local area. 

The third section of the interview attempted to identify pupils' 

perceptions of mapwork. It was interesting to note that all the 

participants in the interview perceived mapwork as being an 
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important part of their geographical education as they consider 

mapwork in geography as able to equip them with the ability to read 

various maps and to understand more about the ways in which 

communities live. However, 60% of the interview sample indicated 

that they did not enjoy mapwork lessons due to the manner in which 

this section is presented to them. The pupils indicated that 

mapwork is theoretical in their schools with the teacher dominating 

the lessons. 

The last section of the interview involved pupils' evaluation of 

their learning experiences in mapwork. 80% of the respondents 

indicated that mapwork is not integrated with other sections of 

geography. The remaining 20% indicated that they occasionally use 

mapwork skills when learning regional geography. All the 

respondents emphasised the fact that mapwork is a practical subject 

and needs to be presented in a practical way. So too all the 

respondents emphasised that in the same way that physical science, 

horne economics, needlework, and typing need a special room so 

geography requires a special location. The pupils also emphasised 

that mapwork is primarily taught by means of textbooks with 

teachers talking. All the respondents revealed that they had never 

seen a stereoscope except in textbook illustrations . 

The interview results indicated that pupils experience perceptual 

difficulties and seem unable to grasp basic concepts or to use 

elementary techniques. Errors made by pupils were often due to 
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their failure to conceptualise the key properties of maps and 

essential mapping skills and concepts. The discussions also 

revealed that there are no practical demonstrations in order to 

help pupils to understand the concepts involved in mapwork. It 

became evident that mapwork which is based on reality is taught in 

a theoretical way. 

5.3. Summary of the pupils' survey 

The analysis of pupils' diagnostic test in respect to mapwork 

competence highlighted the following key points :-

(i) that secondary school pupils perform particularly 

poorly in mapwork; 

(ii) that there is a considerable degree of underachievement 

in pupils' mapwork performance and they cannot be 

expected on their poor performance to pass senior 

certificate mapwork examinations; 

(iii) that pupils have not developed a full understanding of 

the key properties of maps; 

(iv) that pupils do not have the essential mapping skills 

necessary for a sound understanding of mapwork; 

(v) that a sequential programme of mapping skills which 

would assist older pupils to succeed at more of the 

tasks than younger pupils has not been developed in 

pupils; 

(vi) that pupils find it more difficult to respond to 

questions relating to abstract thinking than to recall 
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questions. 

The analysis of the interviews with pupils in relation to reasons 

for mapwork poor performance highlighted the following key 

points :-

(i) that while pupils perceive mapwork as an important part 

of their geographical education, they do not enjoy 

mapwork lessons because of the theoretical and abstract 

manner in which lessons are taught. 

(ii) mapwork exercises are seldom done in spite of the fact 

that these would help to familiarise pupils with new 

mapping skills and allow them time to practice the 

already acquired skills. 

(iii) pupils find it difficult to apply their theoretical 

knowledge to new situations. 

(iv) pupils are unfamiliar with local maps and are unable to 

use essential geographical equipment such as 

stereoscopes . 

(v) mapwork in schools is not integrated with other 

sections of the curriculum. 
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CHAPTER 6 

CONCLUSION AND RECOMMENDATIONS 

6.1. Introduction 

If graphicacy is accepted as fundamental to education along with 

literacy, articulacy and numeracy, then map studi es in the 

geography curriculum must be regarded as a component of 

geographi cal education. Topographical maps and aerial photographs 

as spatial documents represent an advanced form of graphic 

communication and as such are an integral part of map studies and 

therefore the development of graphic skills. The importance of 

this form of communication emphasises the need to develop those 

skills that pupils need to comprehend this aspect of geography. 

Research has, however, revealed that topographical maps and aerial 

photographs present numerous perceptual and conceptual problems for 

pupils. 

In this study the problems presented by topographical maps and 

aerial photographs as systems of communication have been examined. 

Boardman (1983) claims that emphasis must shift from the map as a 

static graphic display to the cognitive and perceptual activities 

of the individuals interacting with maps. 

Maps, inc l uding topographical maps and aerial photographs, are too 

detailed and are liable to be misread because the significant 

information which is being sought from them is easily lost in the 

mass of other data . Research has traced numerous mapping problems 
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common in map reading and interpretation to a failure on the part 

of pupils to grasp and effectively deal with the basic map 

properties and map skills. Strategies for minimizing pupils' 

problems regarding the understanding of maps seem to rely most 

heavily on a thorough understanding of these basic mapping 

experiences . The essence of this research therefore was to 

investigate the nature of the problems experienced by pupils and 

the origin of these problems. 

6.2. Analysis of the research results 

The survey relating to teachers' perceptions of mapwork and the 

teaching strategies which are used in the teaching of this section 

of the syllabus high l ighted the following .-

(i) teachers are aware of the problems facing pupils 

attempting to read and interpret maps; 

(ii) topographical maps and aerial photographs are largely 

taught through teacher-centred strategies which promote 

regurgitation of facts and drilling for answering 

,examination questions; 

(iii) the limiting factors involved in the teaching of this 

section of the syllabus such as time constraints, 

examinations, lack of funds and unavailability of the 

necessary resources; 

(iv) the syllabus needs some form of restructuring in order 

to reduce the content to be taught to allow teachers to 

engage in effective but of necessity time-consuming 
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pupil-centred strategies; 

(v) pupils' poor environmental backgrounds contribute 

towards their poor performance in mapwork; 

(vi) geography teachers shouldering the responsibility for 

the development of pupils' map skills are not fully 

equipped for the task; 

(vii) pupils seem to resist informal teaching procedures 

because they are used to being passive in mapwork 

lessons; 

(viii) geography teachers depend on school textbooks as the 

curriculum framework and the major sources of 

methodology and material for the teaching of mapwork. 

The diagnostic test and interviews conducted with secondary school 

geography pupils relating to reading and interpretation of 1:50,000 

topographical maps and aerial photographs highlighted the 

following:-

(i) orientating the map with the photograph proved to be 

the most difficult skill for pupils to perform as they 

assumed that the top of the photograph was the north 

irrespective of the direction in which the camera was 

pointing when the photograph was taken; 

(ii) map properties which influence the understanding and 

development of map skills in pupils have not been 

understood; 

(iii) the hierarchical sequence of map skills which enhance 
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the understanding of mapwork concepts has not been 

developed in pupils; 

(iv) while pupils perceive mapwork as an important part of 

their geographical education, they do not enjoy mapwork 

due to the manner in which it is presented to them; 

(v) lack of previous experience in maps affects pupils' 

competence and performance in this section; 

(vi) pupils have no knowledge of maps of their own areas 

which would help them progress more effectively in the 

acquisition of mapwork concepts and skills; and 

(vii ) pupils' performances revealed 

contours as they attempted to 

estimate height. 

misconceptions about 

interpret relief and 

The particularly poor performance of these pupils in mapwork has 

revealed that although the development of graphicacy is closely 

related to the development of skills in terms of reading and 

interpreting topographical maps and aerial photographs this 

particular aim of the geography syllabus in Transkeian schools has 

not been achieved. The problems identified by means of the survey 

and the diagnostic test is attributed to a number of factors. 

Teachers themselves revealed a limited knowledge regarding the 

nature and properties of maps and therefore do not understand the 

manner in which map skills are acquired and developed by the 

learners. The syllabus, textbooks and the existing examination 

system are perceived by teachers to exacerbate the problem which 
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they and their pupils experience in terms of the use of maps as a 

communication system. Due to time constraints and the format of 

the current examination system teachers resort to teacher - centred 

strategies in mapwork lessons. During mapwork lessons pupils are 

not provided with opportunities for reflection and problem solving 

which would enhance effective conceptualization in mapwork. 

The socia-economic background of many Transkei pupils is such that 

they have not developed the necessary spatial perception which 

enables them to manipulate abstract ideas associated with map 

concepts. The learning situation including strategies and 

resources has to be enriched in order to compensate for this 

serious deficiency . 

The problems identified by this study in terms of the development 

of graphic skills associated with topographical maps and aerial 

photographs have highlighted the urgent need for further research 

into other aspects of graphicacy in Transkei. 

6.3 Limitations of this Study 

Although the sample popUlation for the questionnaire included 

teachers from various areas of the Transkeii the nature of the 

study and insufficient funds did not permit the researcher to 

increase the sample population for the teachers' interviews and 

pupils' survey beyond the Butterworth area. The participation of 

more teachers and pupils in both surveys may have increased the 
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validity of this study, while the setting end implementation of 

more than one diagnostic test would have increased the reliability 

of the study. In the light of the above limitations to this study 

further investigation involving a larger sample and further testing 

pertaining to aspects affecting the teaching and learning of 

mapwork in schools, would be valuable. 

6.4 Recommendations 

In spite of the above limitations the results obtained in this 

study provide the basis for suggestions for improving the teaching 

of mapwork in schools. The following recommendations are made :-

(i) The theoretical underpinning which is central to the 

development of graphicacy ought to be included and 

emphasised in all teacher-training courses and needs to 

be directly linked to developmental and learning 

theories. 

(ii) The curriculum needs restructuring to provide enough 

time for pupils to develop the necessary mapping 

skills. Bailey claims that "we have to reduce our 

content so that we and our pupils may teach and learn 

better". (Bailey, 1987, p. 13). 

(iii) Since textbooks are the most accessible teaching and 

learning resource in most Transkeian classrooms they 

need to provide the teacher and 'pupil with guidelines 

and material which will provide a sequential framework 

for the development of graphicacy. 
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(iv) The rigid questioning structure of examination systems 

should be changed to a flexible one which includes the 

application of principles and knowledge to solve 

problems. 

(v) There is a need for a change in teaching strategies 

used in mapwork lessons from the "talk and chalk" 

theoretical approach to the involvement of pupils 

through the use of maps of pupils' local areas, 

fieldwork and models. 

(vi) In order to compensate for pupils' poor environmental 

backgrounds, teaching programmes should be developed to 

increase perceptual skills and improve spatial concept 

development in pupils . 

6.5 Conclusion 

In mapwork pupils are expected to collect data and process it into 

usable information from a wide range of resources including 

topographical maps and aerial photographs. Research has revealed 

that in many classrooms specific guidance in this data collection 

and processing is haphazard. 

Bartz warns that 

if maps and map related skills are truly valuable. .. and 

if it appears that such skills are not being adequately 

learned by a sizable proportion of our population 

then there is need for change ... The groups of people 

involved include the map publisher , the writers of 
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curriculums, the purchasers of the maps, the teachers who 

teach with and about maps, and finally, the child 

himself. (Bartz, 1971, p. 98). 

The 'pencil-and-paper' approach to map reading exercises has to be 

replaced by the use of reality so that in Transkei pupils' 

perceptual development is not retarded through either their 

isolation from modern influences or having to learn through the 

medium of a second language. 
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SENIOR SECONDARY COURSE: SYLLABUS FOR GEOGRAPHY HIGHER GRADE 

The following syllabus for Geography Higher Grade for the Senior 
Secondary Course wi ll be introduced as from I Januar y 1985. 

The syllabus will be introduce d in Standard 8 in 1985 and the 
firs t Senior Certificate Examination on this syllabus will be 
held in November /December 1987. 

SENIOR SECONDARY COURSE: SYLLABUS FOR GEOGRAPHY HIGHER GRADE 

1. PR I NCIP LES ON WHICH THE SYLLABUS IS BASED 

1.1 Natu re of Geog raphy 

Geog raphy as a subject ha s many areas of overlap with 
othe r subjects in both the natural and the social fields 
of study. This syllabus takes into account the essential 
nature of Geog raphy. It ensures that: 

1. 1. 1 the four major tradi tions in Geog raphy are upheld. 
a re: 

(a) man - land relationships 

(b) the spat ial perspective 

(c) the regional viewpoint 

(d) the earth-science component 

These 

1. 1. 2 a balance is maintained between Physical Geog r aphy and 
Human Geography; 

1.1.3 p rovision i s made for both th e theoretical and the 
prac tical aspects of the subject; 

1. 1. 4 suffic ient flex ib il ity exists to allow for the changing 
nature of th e ;subject. 

1.2 General education of the pupil 

Educatio n is concerned with the development of the ' whole 
be in g ' and not merely with i mpa rting knowledge. 

1. 2 .1 The most important aims, in the long term, are for pupil.s 
to: 

(a) acquire and develop intellectual skills and abi l ities 
which will promote on-going education 

( b) / ••• 



(b) adjust to a society th~t is undergoing rapid And 
tar-reaching social . economic and political changes. 

(c) enter the world - DE -work that is becoming increasingly 
more technologically orien tated. 

(d) develop their moral and emotional (affective) 
attributes. 

1.2.2 The teaching of Geography should neither be specifically 
vocationally orientated. nor entirely university 
orientated. The syllabus should provide for two groups of 
pupils : 

(a) those who will receive no further instruction in the 
subject. and 

(b) those who wi ll continue with the study of Geography 
at a tertiary level. 

1.2.3 Although the syllabus is divided into ~ Junior Secondary 
Phase and a Senior Secondary Phase. the two phases must he 
related. and must allow for the progressive development of 
geographical knowledge. skills and attitudes . 

2. CJBJI::CT I VES 

2.1 In lesson preparation teachers should bear in mind the 
higher abilities of comprehension. analysis. application. 
synthesis and evaluation. 

2.2 Th is subject should be taught 1n such a way that pupi l s 
deve lop an eagerness for Eurther study and individual 
inquiry. 

2 . 3 Teache rs should be aware of the contribution Geography is 
making to the general education of the pupil. It i s this 
awareness that gives direction to day-to-day teaching. 

2.4 Objectives should be meaningful to pupils and teachers 
alike. and must constitute both realistic and achievable 
targets. 

2.S The type and number of short-term objectives in Geography 
are numerous. and those selected f'lr a lesson should h8 
closely correlated with the nature of the SUbject ma tter 
and the resources available to the teacher. 

2.6 Objectives can be classified into four main categori8s: 

2.fi.l/ ... 



i.6.1 Knowledge 

(a) Pupils should acquire a fundamental body of kn o w1edgp. 
which is meaningful and useful to them and which can 
be applied anO reprodu ced in whatever form is 
required. 

(b) Pupils should recognize the unity of knowledge 
through the links that Geography has with other 
subjects. 

2.6.2 Skills 

(a) No list of skills can be complete. 
should, however, be kept in mind: 

The f ol l owing 

(i) The importance attached to different skills 
should be related t o the abilities and maturity 
of the pupils. 

(ii) The development of skills should enable pupi ls 
t o deal with knowledge in an organized manner . 

( iii) Pupils should gain proficiency in the use o f 
skills through repetition and the application of 
these skills to new situations. 

(b) Geography makes a particular contribution to the 
following skills: 

(i) Oracy and literacy : thinking logically, writing 
concisely, speaking with assurance and accuracy. 

(ii) Numeracy : facility with simple statistical 
methods, graphs and tables. 

( iii) 

( i v ) 

Graphicacy: the ability to draw, re ad and 
interpret. 

Interpretation: of pictures, photographs and 
maps. 

(v) Fieldwork techniques: using either the 
traditional (survey) o r the s cientific appr oach. 

~.6.3 Perception 

The way in which the environment is ' perceived' in 
relation to the 'actual' environment influences the 
pupil's concept of space (spatial conceptualization). 

(a) In order to heighten the pupils' percepti o n of their 
environment, it is necessary f o r them t o : 

(i)/.,. 
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(i) recounlze the relatil)nships that exist between 
people and their environment; 

( i i ) 

( iii) 

(i v) 

identify spatial 
and interaction . 
an understanding 
accessibility); 

patterns. spatial relationships 
(This is closely linked with 

of location. distance and 

be aware of the underlying processes which act 
upon spatial patterns and relationships and 
which bring about change; 

be aware of the world's place to place variety; 
to recognize the uniqueness of place. 

(b) Many studies require pupils to examine the spati31 
aspects of social and economic problems. Such 
stuaies provide opportunities for pupils to reSpI)nd 
to problem-solving and decision-making situations 
through critical. divergent and creative thinking. 

L . b. 4 Appraisal 

(a) Studies in Geog r aphy should promote the formation and 
reinforcement of positive attitudes and values . 

(b) 

This is an emotional objective. for . without 
appealing to the emotions and without sufficie~t 
motivation. learning seldom takes place. 

Pupils need to develop a social awareness . 
means that they are expected to: 

Th is 

( i ) 

(i i) 

recognise the interdependence of man; 

acqu i re a tolerant attitUde towards others with 
different social. economic and po l itical 
circumstances . 

(c) Pupils need to develop an environmental awareness. 
They need to feel a commitment towards the 
environment by developing a 'caring attitude ' . This 
means they are expected to: 

(i) recognize the need for conservation; 

( i i ) understand that the balance of nature is largely 
dependent on man's wise management of his 
environment; 

They should be aware of how man uses/abuses his 
environment. particularly the resources 
available to (l.im ; the options and constraints 
that are placed on his actinns. 

(iii)/·.· 
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( iii) ~ealize that the quality of life is influenced 
by ttle aesthetic aspects of man's environlnent ~8 
well as by an appreciation of the grandeuc dnd 
wonder of Creation. 

3. TEACHING GUIDELINES 

3.1 Teaching app~oaches 

Teachers should make every effort to create effective 
learning experiences for their pupils. Whatever teaching 
approach is used, it is essential to develop a sense of 
reality in the teaching situation. 

3.1.1 The holistic or global approach 

(a) It is particularly important that the components of 
the syllabus be viewed as parts of a whole and not as 
isolated compartments of knowledge. 

(b) The divisions of the syllabus should be rega~ded as a 
convenient means of grouping the cha~acteristics of 
the individual components. 

(c) Wherever possible. the relationship and inte~Action 
between components should be stressed. 

3.1.2 The descriptive versus the problem-solving approach 

(a) Although the~e is still room for some of the 
descriptive techniques of the old traditional 
Geography. emphasis should be given to a moce 
p r oblem-orientated approach. 

(b) Pupils should gain insight into the process of 
decision-making by participating in exercises such as 
simulation games. 

3.1.3 The systems approach 

(a) It is recommended that teachers introduce the concept 
of systems into their teaching. 

(b) Pupils should be aware that Geography encompasses the 
study of a very complex man-environm ental 
ecosystem. This complex system is broken down into a 
number of subsystems to facilitate its study. 

(c) Several components of the syllabus could be taught as 
subsystems such as those associated with weathe~, 
drainage and urban subsystems. 

3.1.4/ ... 



. . .... . 

140 

3.1.4 The interdis c iplinary appr o ach 

(a) Co n cepts studied in Geography may overlap with those 
of o t her sUbjects such as Biology , Science and 
ec o nomics . 

(b) Inter - niscip l inary studies sh o uln f orm part of the 
broad teaching strategy. This will enhance the value 
of both the lear n ing content and the learning 
objectives. 

3 . 1 . 5 The scientific approach 

Pupils should be trained in the scie n tific method of 
i nquiry (statement of hyp o thesis, fol l owed by the 
collect i on and classif i cation o f information , and final l y , 
th e t e sting of the hypothesis) . 

j . 2 Teaching techn i ques 

It is recommended that , where appropriate, teachers 
should: 

3.~ . 1 i n tegr a te the reading and analysis o f p hotog raphs and maps 
with t he relevant sections ot the syllabus . This includes : 

(a) photog raphs : ver:-tical , ob li C;u e an d horizontal (i . e . 
aerial and o r:-dinar:-y) 

(b) maps : such as wall, atla s , t opog r:-aphic maps o f 
Sou thern Afr i ca (particu larly the 1 : 50 000 SA 
s er i e s) and mun icipal maps of the l ocal area 

(c) satelite i mages 

3 . 2.2 ensure that pupils become c omp etent in the u se of var i ous 
measuring i nstr:-uments and other apparatus ; 

3.2 . 3 make use of diag r:- ammatic r:-epresentation o f statist i cs . 
For exampl e , c l ima t ic figur:-es , economic data and 
popu lat i on c h aracte r istics can be i l lus t rated by means of 
curves , column s rec t angles , circle segments , dots , c o l our , 
p i c t or i al diag r:- ams and isolines ; 

j . 2 . 4 i ntroduce quantitative techni qu es such as means , 
deviat i ons (range) , simple correlations , scatterg r ams , 
reg r:- ess i o n l ines and probabilities . Emphasis should be o n 
under:-s t anoing what the different techniques r:-eflect. 
Complicated calculations and constructions need not be 
requ i re(j . 

3 . 2.5/ . .. 
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J.~.5 refer to mudels. Thes~~ include: 

(a) theoretical moaels (such as urban and economic 
moaels) which need to be tested against the r eal 
world and enable generalisations to be made. These 
enable geography to be studied by means of a mo~e 
problem - orientated approach, and 

(b) physical momdels (such as globes, te llurions and 
paper-mache/sand-tray models) which provide effective 
representations of the real world. 

3.2.6 u ndertake well planned and meaningful fieldwork ; 

This includes: observation and measurement in the field ; 
the recording and processing of data; the interpretation 
of written ana graphical information. 

3.2.7 encourage i ndividual and g r oup research techniques; 

(a) Pupil involvement, independent activity, initiative, 
creativity and independence should constantly be 
extended. 

(b) Pupils should learn to rely on personal observation 
in the field (primary source) and to make use of 
secondary sources such as : reference books; maps, 
photographs and diagrams; films, tapes and slides ; 
computers as well as television, the radio and the 
press. 

(c) Pupils need to develop worthwhile attitudes towards 
learning such as: respect for evidence; a critical 
appraisal of reporting; a suspicion of simplistic 
explanations; and a willingness to engage in rati o nal 
discussion . 

(d) Pupils need to distinguish between central issues of 
importance and peripheral issues. 

NOT~: Pupils should undertake short independent study 
topics throughout the year on work r elated t o 
the r equirements of the syllabus. 

3.3 Uifterentiation 

3.3.1 Teachers shoultl not expect the same amount and qUillity of 
work from all pupils. Uifferences in ab ility must be 
taken int o account. However, each pupil can be expected 
to work at the highest possible level of his own ability. 

3.3.2 Most o f the topics stuaied are common to all grades. 
However, pupils in different grades will not be exepcted 
to study these in the same depth. The approach to, and 
the control of work for l ess able pupils should be more 
direct. 

3.4/ ... 
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J .4 ~vdluation 

~vdluation is concerned with both: 

] . 4.1 the measurement of pupil achievement , and 

].4.~ the effectiveness of lesson ureparation. class management 
ana the achievement of les sor, ubjectives . 

4. J::XMIINATIOf\JS 

~ .l The re should be continuous e va luation for a ll standards: 

4 . < Pup il s in StandardS 8 and 9 must write an internal 
examination a t the end of each year. 

4 . 3 A final external examination will be set at the end of the 
Standard 10 year . 

4 . 3 . 1 Although the examination will be set on the Standard 10 
syllabus . cand idates will be expected to d raw o n t hei r 
o verall knowledge of concepts ann skills de veloped in 
previous years. 

4 . 3 .2 Th is e xaminati on will consist of two papet·s : 

(a) PAPER 1: Ii HOUNS (Sufficient time for a s t udy of 
the map and photograph(s) is included) 

( b) 

(i) Compulsory questions on photo and map read ing . 
ana l ysis and i ~terpretation wi ll be set . 

(i i) The emphasis will be on interpretation . and 
questions will relate to aspects of Physical . 
Se ttl ement and Regional Geog r aphy . (80) 

PAPER 2 : 3 HOURS ( 320) 

(i) This paper will be divided into three sections. 

(ii) Four quest i ons must be answered : One from each 
section and the fourth question may he chosen 
from setions A . fl or C . (4 x 80) 

(iii) Lay - out of paper : 

SJ::CTION A - PHYSICAL GEOGRAP HY 

1~o questions se t. at leas t one mu st 
~answered. 

SJ::CTION B - SETTLEMENT GEOGRAPHY 

Two quest i ons set . at leas t one must 
be a nswered . 

Sr;Crl<JN c' / ... 
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SECTION C - REG I ONAL GEOGRAPHY 

Th ree questions set, at least one 
must be answered. 

(iv) Combined questions may be set in each section; 
f o r example, a question in Section A may 
comprise the Geomo rpho logy, Ecology and 
Climatology components. 

(v) Questions may either be systemati c or of the 
composite variety. A composite questi o n in one 
sec ion (e.g. Section A) may include aspects from 
one or both the other two sections (B and/or C) , 
provided the mar ks allocated to aspects fr om 
o ther secti o ns d o n o t exceed 25 % of the t ot~l 

marks for the question. 

NOTE: Underlined statemenfs in the syllabus are gu idelines 
suggesting an approach. These should a llow fo r greater 
flexibility when teaching the subject. 
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S. SYLLAI:JUS 

~ .l STANDARD 8 

(Refer to paragraphs 1 - 4) 

5 .1.1 GENI:;RAL GE:OGXAPIHC TECHNI()UES 

Continuation of work done in Standards 6 and 7 

(a) Reading, analysis and interpretation of maps 

(i) Background study t o maps in general 

Requirements; types and functions; scales 
and keys 

(ii) 1:50 000 topographic maps of South Africa 

Direction and hearing ; horizontal 
distance; contours; landforms; 
cross-sections; graaients and vertical 
intervals; vertical exagge rati o n and 
intervisibility; c onve nti ona l signs; 
cultural landscape . 

(b) Reading and analysis o f oblique and vertical (aerial) 
photographs 

(i) Different perspectives; uses; scale ; [lhysical 
and cultural phenomena 

( ii) Comparisons with 1:5U 000 topographic maps 

Wherever possible the application of maps , aerial 
photographs and satelite images should be integrated 
with relevant sections of the syllabus. 

Well planned and appropriate fieldwork should be 
undertaken whenever possible. 

5.1 .2 CLIMATOLOGY 

Use should be made o f synoptic weather charts , 
satelite images, actual o bservation, recording 
instruments ana graphical representation. 

(a) The atmosphere 

Composition and structure 

( b ) / ••. 
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(b) Tempe tc.'t tu r e 

Heatinu of the atmosphere; fActors inE luencinu 
horizo ntal temperature gradient; vertical 
tempera ture g ra d ient 

(c) Moisture in the atmosphere 

Relationship betwe en temperature and moisture in the 
atmosphere; a bso l u te a nd relative humidity; 
dewpoint temperature; simple cloud clas si fic ation; 
precipita ti on 

5.1.3 GEOMORPHOLOG Y 

Revision of rock types is rec ommende d . 

(a) Weath e ring and eros i on 

(b) Intern a l forces a nd r esu ltant landforms 

(i) Isostasy ' 

(ii) Co ntinent a l drift and plate tectonics 

(iii) l'Iarping , folding and faulting 

(iv) Earthq ua kes 

(v) Vulcanism 

5. 1.4 POPULATION GI::OG RAPHY 

Make us e o f graph ical representation , wh ere 
appropriate (calculations are not require d ). 

(a) Concepts in population g eography such as: 
arithmetical density , nutritional density, age-sex 
s tr uc t ure , birth rat e , death rate, growth rat e , 
o ccupa ti o n structure. 

( b) Population movements a nd fa ctors responsible f or 
them. 

(c) Popul at ion growth 

(i) Fa ctors influencing th e growth of world 
popu lat ion since the In d ust ria l Rev o lution. 

(ii) Problems associ ated with popUlation growth and 
poss ible solutions. 

5 . 1.5/ ... 
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~ . l. 5 REGIONAL (;EOGRAf'HY 

Study UNI:; developed and UNE (Jeveloping country 

Countries selected for illustrative purposes should 
be chosen in terms ot aspects such as: their links 
wit h South Africa ; their p r omi nence in current worl d 
affairs; their association with major 
(in t ernat i onal) blocs . 

The use o f maps and other vi s ual materia ls i s 
important in these stud i es. 

Princ i ples studied in paragraph 5.1.4 shou l d be 
applied and integrated. 

(a) A developed country : Japan or the Ne therl and s or a 
countr y of your own choice" 

(b) A developing country: India or Brazil or a country 
of your own cho i ce" 

N. b .:" The country of your own choice for each 
standard may not be 

( i ) a country tha t was studied in a previous 
standard, or 

(i i ) a country to be stu d ied in a later 
standard . 

5 . 1.6 ASSIGNMENTS 

Refe r to parag r aph 3 . 2 . 7. 

5 .1.7 I:;XAMINATIUN 

Refer t o parag rap hs 4 . 1 and 4.2. 

5 .2 STANDARU Y 

Refer to paragraphs 1 - 4 

5 . 2 .1 GENERAL GEUGRAPHIC TECHNIQUES 

Continuat i o n of work done in Standard 8 

(a) Reading , analysis and interpretation ot aerial 
(oblique and verti cal ) photograp hs 

(b) Reading , analysis and interpretation of 1:50 000 
topographic maps of South Afr ica 

Wherever / ... 
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Wherever possible, the application of maps, aerial 
photographs, satelite images and guantitative 
technigues (including graphical representation) 
should be integrated with relevant sections of the 
syllabus. 

vlell pla nne d and meaningful fieldwork should be 
undertaken, whenever possib le. The scientific method 
could be applied. 

5. 2 .2 CLIMATOLOGY 

Synoptic weather charts, satelite images, relevant 
rec ord ing instruments and quantitative t echniques 
shou ld be used where appropriate. 

(a) Atmospheric pressure 

Definition. measurement and representation 

(b) Ge ostrophic flow 

(c) General circulation of the atmosphere 

Primary, secondary and tertiary circulations 

(d) Ileather processes 

Causes of uplift; 
and instability 

lapse rates; 

(e) Thunderstorms and tornadoes 

thermal stability 

Growth, decay and associated weather; consequences 

Thes e should be stud ied on a global scale. 

5 . 2 .3 GEOMORPHOLOGY 

Select at least two of the topics from parag raphs (b) t o 
(e) ((a) is compulsory). 

Topographic maps and aerial photograp hs should he 
used, where appropriate. 

Cross-sections and long profiles should be drawn and 
interpreted where applicable. 

Well planned and meaningful fieldwork should be 
undertaken. 

(a) Fluvial processes and landfo rms typical of fluvi al 
erosion and deposition 

(b) / ..• 
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( b ) Solu t ion processes and resultant la ndfo rm s (Karst 
geomo c ph ol og y ) 

(c) Marine action and cesultant landfo r ms 

(d) Ihnd action and resul tant landfo r ms 

(e) Glac ial acti on and resultant land forms 

S . 2.4 S IGNIFICA NCE OF THE OC EA NS 

(a ) Ocean currents and tides . 

( b ) The ocea ns as a major source of : moisture for the 
a tm osphe re; renewable oxyge n sup p ly for the 
atmosphe re; protein f ood; e nergy supply 

( e ) The r ole of the oceans in: climate control; '''0 rId 
tcade; mineral exploitation 

(d) Associated p c ob lems. such as ocean po ll ut i on and 
over - exploitat i o n. and possible sol~tions 

5 . 2 . 5 8CONOMIC GEOGRAPHY 

(a) Renewable and n on-renewabl e reSources 

( b) ~'Jorld energy reso urces; 
implicat i on 

~conomic and political 

(c) Primary activities 

(i) Farming 

( i i ) 

Subsisten c e and comm e r cial farmi ng; crop and 
stock farming; the RSA ' s production o f maj or 
p r odu c ts as seen in relat i o n to world 
production; specific st udy of one crop type in 
the RSA (maize. wheat . sugar . fruit) and one 
stock type in the RSA (beef . daicy. wool) ---

Mi n ing 

Bas ic economics of exploitatiol1; the RSA ' s 
p roducti on of important minerals as s een in 
relati on to world production; specific study o f 
at least two minerals (go ld . d i amo nds . coal . 
iron-ore) 

(d) Secondary activities 

Li gh t and he avy industry; fac t o rs favouring the 
l ocation of industcy; case study o f eithec a heavy 
o c a light industcy i n the RSA 

( e ) / ... 



149 

(e) Ter tiary a ctivities 

The se~vice indust~i es with specific ~efe~ence to 
tran spo ~t O~ elect~icity supply o~ wate~ supply i" 
the RSA 

5 . 2 . 0 REGIONAL GEOGRAPHY 

Study one deve l oped and o n e d eve loping country 

Countries selected fo~ illus trat i ve purposes should 
be chos en in terms of aspects such as: thei~ li nks 
with South Af~ica ; the ir p~ominence in cu~ rent wo~ ld 
affai~s; thei~ association with majo~ 
(inte~national) blocs. 

The use of maps a n d othe ~ visual mate~ia l s is 
important in these stud ies. 

Princi ples studied i n pa ~ag~ap h 5 .2.5 should be 
applied. 

(a) Socio- economic cha~acte ~i stics of d eveloped and 
developing count~ ies: A gene~alized p ~esentation . 

(b) Application of these general cha~acte ~istics and 
p~inciples to reg ional stud i es : 

(i) A d evelo ped country : the USA o~ the USSR or 
Nigeria o~ a count~y of you~ own cho i ce* 

( i i ) A developing country: Mozamb i que or Zimbabwe 
o ~ a count ~ y of your own choice* 

N.B.:* The coun t~y of you ~ own cho ice fo~ each 
standa~d may not be 

5 .2.7 ASSIGNMEN TS 

a count ry tha t was stud i ed in a p~evious 

s t anda ~ d, or 

a coun try to b e studied in a late~ 

standa ~ d . 

Refe~ to pa~ag ~aph 3 . 2 . 7 

5 . 2 . 8 EXAMINATION 

Refer to pa ~ ag ~aphs 4 .1 a nd 4.2 

5 . 3 STANDARD 1 0 

Refer t o pa~dgraphs 1 to 4 

5 . 3 .1 / .. . 
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S.J.l GENERAL G~OGRAPHIC TECHNIQUES 

Continua tion of work done in Standard s 8 and 9 

Wherever possible, the application of maps , satelit e 
images, aerial photographs and quantitative 
techniques ( including graphical representation) 
should be integrated wi th relevant sections of the 
syllabus. 

Well planned and meaningf ul fieldwork should be 
undertaken whenever possible. The scientific method 
should be applied. 

( a) Reading , analysis and interpret a tion of 1:50 000 
topographic maps of South Africa . 

(b) Reading, analysis and interpretation of aerial 
(oblique and verti cal) photographs and orthophotos . 

5 . 3 . 2 CLIMATOLOGY 

Relevant con cepts learnt in Sta ndards 8 and 9 should 
be applied. 

(a) Mid-latitude and tr op ical cyclones 

Growth, decay and assoc iate d weather: consequences 

These should be studied on a g lobal scale. 

(b) \'Ieather and climatic explanat io ns 

(i) Regional scale 

( i i ) 

Travelling disturballces and anticyclonic 
circulations and their effect on weather 
patterns in So uthern Africa. Line thunderstorms 
and their effect on the weat her pattern of the 
RSA . 

Local scale 

Valley cl imate ~nd city climates 

Us e Southern African examples where 
possible. 

Synoptic charts and satelite ima ges should be 
used where applicable . 

5.3 . 3 GEOMORPHOLOGY 

In this section attention should be given to: 

the draw ing and interpretati o n of cross-sec t ions and 

profiles/ ... 
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profiles 

the use and interpretation of topographic maps anrl 
aerial photographs 

well planned and meaningful fieldwork where possible 

South African examples should be used wherever 
possible. 

(a) Drainage basins; long- and cross-profiles; stream 
channel cha racteristics; flow characteristics 
(normal and abnormal); river capture; superimposed 
and antecedant streams. 

(b) Topography associated with: ho rizontal and inclined 
strata; massive i gneous rocks. 

(c) Slope characteristics. 

(d) Landscape evolution. 

(i) Cyclic explanation (peneplanation and 
pediplanation) 

( i i ) Non-cycl ic explanation (e.g. dynamic 
equilibrium) 

5.3.4 ECOSYSTEMS, ENVIRONMENTAL BALANCE AND CONSER~TION 

Relate to South Africa [para graph 5.3.6.l(a)J 

Fieldwork is encouraged 

(a) Soils 

Soil profile; soil forming factors 

(b) Concept of an ecosystem 

( c ) Ecological processes: 
self-regulation 

energy flow; nutrient cycling; 

(d) Human il.pact on the ecosystem: imbalance of the 
ecosystem; environmental conservation and management 

Par. 5.3.4 is incl uded in Section A for examination 
purposes. 

5.3.5 SETTLEMENT GEOGRAPHY 

Where possible, meaningful fieldwork should be 
undertaken. The scientific method should be applied. 

General/ ... 
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General patterns as well as deviations should be 
indicated so as to present a global view. 

South African examples should be used where 
a ppropriate. 

(a) Rural Settlement 

(i) Definition and func tion 

( i i ) Type s: nucleated and dispersed 

( iii ) Factors infl uenci l'g sit e . situation an d form 

( i v) Depopulation of rural nreas 

(v) Planning and development strate<jies for rured 
a['eas 

e.g. basic needs philosophy 

(b) Urban Settlement 

(i) Processes and characteristics of urbani zation 

( i i ) 

( iii) 

( i v) 

( v) 

( vi) 

(vii) 

Should be done in a comparative context to 
p r esent a global view. 

~act o rs infl uencing the fo ll owing : 
situation and site 

function , 

Distribution of urban centres : central places; 
spheres of influence: threshold and range of 
se r vices; urban hierarchies 

Land - use zones (including the rural - urban 
fringe) 

Should be considered in terms of underlying 
forces and processes 

Urban morphology 

Urb an problems and possible solutions 

Planning improved urban environments 

5 .3 .6 REGIONAL GEOGRAPHY 

5 . 3.6.1 The Republic of South Africa 

Pup i ls should be familiar with distribution maps. 
which form an integral part of the regional course . 
such as: political divisions: chief town s and 
transportation routes: reli ef and drainage: major 
climatic ['eqions . . 

F:x tens ive/ ... 
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Extensive use should be made of the atlas. 

(a) Environlnental problems and possible solutions: refer 
to droughts and floods; soil erosion; vegetation 
imbalance; pollution; wild life extinction; 
interbasin transfer of water. 

The conce ts of ecosystems and environmental balance 
should be applied. Refer to paragraph 5.3.4. 

(b) Population 

Density, distribution, composition, growth and 
movement 

(c) The economy 

Relevant concepts studied in Standard 9 should 
be applied. 

(i) Contribution to the gross domestic product 
(G.D.P.) by the primary, secondary and tertiary 
sectors. 

( i i ) Primary activities (detailed studies of specific 
activities not required). 

Role of agriculture and mining in the econom~. 

Factors promoting or hindering 

Agriculture: e.g. climatic extremes 

soil s 

ove r-product ion 

boycotts 

methods 

la bo ur 

~1ining: e . '3 • rising cost 

water 

non-renewable resources 

price fluctuations 

international exchange rdtes 

communications 

methods 

labour 

(iii)/ ... 
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Secondary activities 

The PWV complex and one other majolC industria 1 
region (Durban - Pinetown; South \-les ter" Cape; 
Port Elizaetll - Uitenhage) 

Attention should be given to problems and 
possible solutions. 

Reference should be made to the other major 
industrial regions. 

The positio n of the RSA in the world trade 
system: Refer to the balance of payme nts 

Econom ic development: concep ts of 
centrali zation and decentra lization, 
concentration and deconcentration, including 
border industrie s and growth points. 

5 . :; . 6 .2 South Ilest Africa (Namibia) and one of Transkei, Venda 
Bophuthatwana, Ciskei 

(a) Factors in fl uencinq economic development 

(b) Economic links with the RSA 

A de t ailed systematic treatment is not required. 

5.3 . 7 ~XAMINATION 

Refer t o paragraph 4.3 

SBS/GRC 

DOE/OI4H07SY(Geog) 
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APPENDIX 3.A. 

FOR GEOGRAPHY TEACHERS 

OUESTIONNAIRE ON THE TEACHING OF MAP WORK AND THE INTERPRETATION 
OF AERIAL PHOTOGRAPHS 

INSTRUCTIONS I I I 
1 3 

1. Kindly TICK the chosen answer. 

2. Choose ONE answer per question. 

3. Please raise your hand when there is something you do not 
understand. 

4. Do not discuss the questions with other teachers. 

SECTION A 

PERSONAL DATA 

1. Sex: 
Male 1 

Female 2 

2. Academic qualification: 

Matriculation 

B.A. 

B.Sc 

B.Ped 

B.A./B.Sc. Education 

B.Ed. 

M.A./M 

M.Ed 

D.Ed./Ph . D. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

For Official 
Use Only 



156 

3. Highest course attended in geography: 

None 
College 2 

University Course I 3 

University Course II 

Uni versi ty Cour!'E I I I 

Honours 

4 ! , 
5i 

61 
Masters 2J 

4. Present teaching post : 

First year teac her 
Teacher 2 

Sen ior teacher 3 

H. O.D . 4 
Deputy Principal 
Principal 

5 

6 

5. Highest geography standard taught in 1989: 

Std 6 
Std 7 

Std 8 
Std 9 
Std 10 

6. Years teaching geography: 

o - I 

2 - 3 

4 - 7 
8 - I I 

12 - 15 

Over 15 

2 

3 

4 

5 

2 

3 

4 

5 

6 

7. On appointment to your present school were yo 
interested i n: 

Teac hing geography only 

Teaching geography AND one other subject 

Teach ing geography AND mo re t han one other 
sub ject 

u 

. . ./3 

1 

2 

3 

For Official 
Use On ly 

r 
, 

I i 

Ci 

I I 

I I 9 

I' , I I 

6 

7 

8 

o 
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8. If you had the choice, would you prefer 
NOT to teach geography: 

~ 
~ 

SECTION B 

ATTITUDES TO THE TEACHING OF MAP WORK 

9 . 

10 . 

Which of the following sections of geography 
you like teaching most? Kindly rank them in 
order of your preference . Write one (1) next 
to the one you like most and two (2) next to 
your second choice, etc . 

Cl imatology 

Geomorphology 2 
Map work 3 
Settlement geography 4 

Regional geography 5 

Rate the following ideas, ticking the one you 
think best describes your feelings about the 
following: 

(i) Teaching map work is: 

Very easy 

Easy 

Of average difficulty 
D i ff i cu It 

Very difficult 

(ii) Your pupils find map work: 

Very interesting 
Interesting 

Of average interest 

Uninteresting 

Very uninteresting 

1 

2 

3 - _. 
4 

5 

2 

3 

4 

5 

... /4 

do 

For official 
Use only 

11 

12 

13 

14 
15 

16 

17 

0 18 
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(i i i ) Your pupils find map work: 

Very easy to understand 

Easy to understand 2 
Difficult to understand 3 
Very difficu lt to understand 4 
Mo st difficult to understand 5 

I!. "Your pupils perform better in map work than their 
average performance in other sections of geography." 
Do you ag ree? Circle your choice below: 

Strongly agree (l); Agree (2); 
Undec ided (3); Di sag ree (4); 
Strongly disagree (5) 

12. "Teaching map work is frustrating." Do you agree? 
Circle your choice below. 

Strongly agree (1); Agree (2); Undecided (3) ; 
Disagree (4); Strongly disagree (5) 

13. When pupils enter the Senior Secondary School, 
in your experience are they adequately prepared 
to study map work? 

mes 1 

No 2 
I 

14. What sort of guide do you feel the syllabus ought 
to give about the teaching of map interpretation? 

WHEN TO TEACH MAP WORK 

15. Do you think that map work should be taught to 
each standard from 6 - 10? 

Yes 

No 2 

... /5 

For Official 
Use Only 

0 19 

020 

D21 

co 

n 25 
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17 . How 
you 
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which school term do you teach 

First term 
Second term 
Thi rd term 
Fourth term 
Throughout the year 

much time do you 
devote most time 

One week 
Three weeks 
One month 
Two months 

spend on map 
to map work? 

Mo re than two months 

map work most? 

I 

2 
I----

3 
14 

5 

work in the term 

2 

3 

4 

5 

18 . Is th ere suff i cient time for you to teach map work 
adequately? 

STRATEGIES 

~I 
~ 

19. When teaching map work do you start with the local 
map sheet? 

Fn 
~ 

20. Do you U5e three dimensional landscape models 
to illustrate features? 

Yes I 

No 2 

.. . /6 

For Official 
Use Only 

0 26 

27 

,----I 28 

29 

0 30 
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21. Which of the following methods do you use? 
Anser YES or NO 

Method Yes No 

1 
'Teacher tell' 

Discussion 2 

Question - answer 3 

Games & simulations 4 
22. Please indicate the frequency with which you use 

the following teaching tec hniques for teaching map 
work. Please circle your choice. 

I. Never 

2. Very se I dO!1l 
3. Seldom 
4. Often 

5. Very often 

Tec hnique Level of frequency 

Low --
Pictures I I 2 3 4 5 
Field trips 2 I 2 3 4 5 
Worksheets 3 I 2 3 4 5 

Textbook 4 I 2 3 4 5 
-_."--

Films 5 I 2 3 4 5 

Slides 6 I 2 3 4 5 
Talk & chalk 7 I 2 3 4 5 

Video films 8 I 2 3 4 5 
Roneo'd notes 9 I 2 3 4 5 

23. Do you have a special classroom for geography? 

I ~ 1 

... /7 

Fo r Official 
Use Only 

I 

~ 

31 

32 

33 

34 

35 
36 
37 

38 
39 

40 

41 

42 

43 

D44 
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24. The syllabus (3.2.1) suggests that teach ers 
should integrate the reading and analysis of 
photographs and maps with the relevant sections 
of the syllabus. 

(i) Do you find this easy to do? 

I Yes 1 I 
I No 21 

(i i ) Pl ease suggest ways of doing this. 

25. "The syllabus should give more attention to map work 
than it does at pres'ent." Do you agree? Please circle 
your choice below . 

Strongly agree (1); Agree (2); Undecided (3); 
Disagree (4); Strongly disagree (5) 

SECTION C 
AERIAL PHOTOS 

ATTITUDE TO THE TEACHING OF AERIAL PHOTOGRAPHS 

26. Which of the following sections of geography do you 
like teaching most? Kindly rank them in order of 
your preference. Write one (1) next to the one you 
like most and two (2) next to the second one, etc. 

Climatology 
Geomorphology 2 
Aerial Photographs 3 
Settlement geography 4 

Regional geography 5 

27. Rate the following ideas, ticking the one you think 
best describes your feelings about the fo llowing: 

(i) Teaching aerial photographs is: 
Very easy 
Easy 
Of average difficulty 
Difficult 
Very difficult 

2 

3 

4 

1_5_ 
.. ./8 

For Official 
Use Only 

I 45 

49 

50 

51 
52 
53 

I I 54 
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Your pupils find aerial photographs: 

Very interesting 
Interesting 2 

Of average interest 3 

Uninteresting 4 

Very uninteresting 5 

Your pupils find aerial photographs: 

Very easy to understand 
Easy to understand 

Difficult to understand 
Very difficult to understand 

Most difficult to understand 

I 

2 

3 

4 

5 

interpretiog 
28. "Your pupi Is perform better In/aenal photographs 

than their average performance in other sections 
of geography." Do you agree? Please circle your 
choice below. 

Strongly agree (I); Agree (2); Undecided (3); 
Disagree (4); Strongly disagree (5) 

29. "Teaching aerial photographs is frustrating." 
Do you agree? Please circle your choice below. 

Strongly agree (I); Agree (2); Undecided (3); 
Disagree (4); Strongly disagree (5) 

30. When pupils enter the Senior Secondary School, 
in your experience are they adequately prepared 
to study aerial photographs? 

Yes 

No 2 

31. What sort of guide do you feel the syllabus ought 
to give in teaching of aeria l photographs? Please 
comment. 

... /9 

For Offic ial 
Use Only 
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58 
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WHEN TO TEACH AERIAL PHOTOGRAPHS 

32. Should be taught to each standard from 6-10? 

\ ~ \ 
33. In which school term do you teach aerial 

photographs most? 

First term 
Second term 
Third term 
Fourth term 
Throughout the year 

2 

3 

4 

5 

34. How much time do you spend on aerial photographs 
in the term you devote most to aerial photographs? 

One week 
Three weeks 2 

One month 3 

Two months 4 

More than two months 5 

35. Is there sufficient time to teach aerial photographs 
adequately? 

[ ~ I 
STRATEGIES 

36. When teaching aerial photographs do you start with 
local photographs? 

Yes 

\ ~ [ No 

... flO 

For Official 
Use Only 
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063 

64 

65 
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37. 00 you use three-dimensional landscape 
models to illustrate features? 

\ ~ r No , 

38. Which of the following methods do you use? 
Answer YES or NO 

Met hoc Yes 

'Teacher tell" 
Discussion 

Question-answer 
Games & simulation 

No 

1 

2 

3 

4 

39. Please indicate the frequency with which you use 
the following teaching techniques for teaching 
aerial photographs. Please circle your choice. 

1 = Never 
2 = Very seldom 
3 = Seldom 
4 = Often 
5 = Very often 

Technique Level of Frequency 

low high 

Pictures I 1 2 3 4 5 

Field trips 2 1 2 3 4 5 
Worksheets 3 1 2 3 4 5 
Textbook 4 1 2 3 4 5 
Fi lms 5 1 2 3 4 5 
S 1 ides 6 1 2 3 4 5 
Talk and chalk 7 1 2 3 4 5 
Video films 8 1 2 3 4 5 
Roneo 'd notes 9 1 2 3 4 5 

... / 11 

For Official 
Use Only 

06 

6 6 
7 

7 

8 

9 

o 

71 

72 

73 

74 

75 

76 

77 

78 

79 

80 



165 

40. "The syllabus should give more time to the 
teaching of aerial photographs than it does 
at present ." Do you agree? Pl ease circle 
you r choice. 

Strongly agree (19; Agree (2); Undecided (3) ; 

Disagree (4); Strongly disagree (5) 

41. Please feel free to record any thoughts that you 
may consider relevant to my study: 

000 

I would muc h appreciate the opportunity to discuss the 
teaching of map interpretation and aerial photographs 
with geog raphy teachers in the Southern Region of 
Transkei . Would you be prepared to spare me half an 
hour at your school? I will telephone you to make an 
appo i ntment. 

Are you, therefore, prepared to discuss the teaching of 
map interpretation and photo analysis with me? 

Yes 

No 

For Official 
Use Only 

2 3 

If "Yes", please fill in your name, address and telephone No . 

Name: ..................... . ...... ... ... ..... .... . ....... ... . 
Address: 

Tel. No. 

Thank you for your co -operation. 

Monica Ndlwana 
M Ed eand idate 
Rhodes University 

c/o Macibe Senior Secondary School 
POBox 21 
KENTANE 
Transkei 
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APPENDIX 3.B. 

RHODES UNIVERSITY 

DEPARTMENT OF EDUCATION 

As part of my Master of Education Degree at Rhodes University, I am 

preparing a half-thesis on "Problems encountered by Senior 

Secondary School pupils in the reading and interpretation of 

1:50,000 topographical maps and aerial photographs with special 

reference to Black pupils in Transkei". 

I have hence constructed a survey which needs to be administered to 

geography teachers in the Southern Transkei. Please would you 

assist me by completing the enclosed questionnaire on the teaching 

of map interpretation and photo analysis. As your name is not 

required on the form you can be assured of anonymity. 

The structure of the questionnaire is such that it can be completed 

without taking too much of your time. When you have complete the 

questionnaire please return it to me. I will collect it after the 

end of the in-service course. 

of this survey will largely depend on your co­

Your assistance in this regard will be greatly 

The success 

operation. 

appreciated. 

Yours sincerely 

Monica Ndlwana 
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APPENDIX 3.C. 

SEMI - STRUCTURED INTERVIEW 

TEACHING OF MAPWORK 

GEOGRAPHY TEACHERS 

1. Which maps do you commonly use? e.g. 1:50 , 000 and/or textbook 
maps. 

2. How do you use textbook maps? Do you use questions provided 
by the text book? 

3. When using a 1: 50,000 map of your local area do you take 
pupils out for fieldwork? 

4. What strategies do you use when teaching mapwork? e.g. class 
exercises, discussions, fieldwork . 

5. How do you manage to store your 1:50,000 maps if there are no 
classrooms set aside for geography only? 

6. what do you think are the main reasons for pupils' 
difficulties in understanding mapwork? 

7 . What do you think would help to reduce these difficulties? 

TEACHING OF AERIAL PHOTOGRAPHS 

8. Where and how do you get your aerial photos? 

9. Do you have stereo pairs? 

10. How do you teach aerial photos? 

11. What do you think are the main reasons for pupils' 
difficulties in understanding aerial photographs? 

12. What do you think would help to reduce these difficulties. 

GENERAL 

13. When collecting teaching aids for geography what sort of 
problems do you encounter? 

Monica Ndlwana 
M. Ed. Student 
Rhodes University 
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APPENDIX 3.D . 

DIAGNOSTIC TEST 

Based on map 3228 AC Butterworth 

a) Questions on this section are found on the answer sheet. 

SECTION B 

INSTRUCTIONS: 

a) Use both map and photograph to answer the questions . 

b) The figures referred to in the questions are found on the 
photograph. 

QUESTIONS 

1. Identify the feature marked A. 
2. Give two reasons why this feature is regarded valuable to this 

town. 
3. Identify the feature marked B. 
4. Give the height of the area marked D. 
5. Why is the area marked E not cultivated? 
6. Calculate the distance from the station to the Fortini 

settlement which lies SE of the town. 
7. If this map should have been drawn on a scale of 1:5,000, 

would it be smaller or larger than it is now? 
8. What is the compass direction of the station from the 

hospital? 
9. Give the grid reference for Butterworth hospital. 
10. What evidence is there of the ways in which local people get 

a living from the land? 
11. What factors have influenced the linear shape of the 

settlements in this map? 
12. Give a careful account of the factors which have influenced 

industrial development in this area. 
13. Describe the type of slope found at Y. 
14. Quote map evidence to support your answer. 
15. In which direction does the Gcuwa River flow? 
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Appendix 3.E. 

Map 3328 AC BUTTERWORTH 

(See Pocket) 
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APPENDIX 3,F. 

AERIAL PHOTOGRAPH OF BUTTERWORTH 
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APPENDIX 3.G. 

unstructured group interviews 

A. Reactions to the test: 

(i) Which questions of the exercise did you find easy? Why? 

(ii) Which questions of the exercise did you find difficult? 

Why did they prove difficult? 

B. Familiarity with mapwork: 

(i) Do you do exercises like these in your geography lessons? 

(ii) How often do you do exercises in mapwork? 

(iii) Have you ever seen a map of your home area or school area? 

c. Reactions to mapwork: 

(i) Do you think that we should learn mapwork? 

(ii) Why do you think we have to learn mapwork? Probe - Of 

which help is mapwork to mankind? 

(iii) Do you en j oy mapwork at all? 

(iv) Why? 

(v) Which aspects of mapwork do you find interesting? Why? 

(vi) Which aspects of mapwork do you find difficult? Why? 

D. Integration of mapwork to other sections of geography syllabus: 

(i) When were you introduced to 1:50,000 and aerial 

photographs? 

(ii) With which sections of the geography syllabus do you use 

mapwork with? 

(iii) How would you like mapwork to be taught? 

(iv) Would you like to continue with this subject after 

matric? 
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