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ABSTRACT 

The synoptic chart encodes climatological and meteorological 

information in a highly abstract manner. The pupil's level 

of cognitive development, the nature of the syllabus and the 

teaching strategies employed by the geography teacher 

influence the pupil's conceptualisation of information. 

The synoptic chart is a valuable tool for consolidating the 

content of the S.A climatology syllabus. Recent research has 

established that climatology-meteorology, and especially 

synoptic chart reading and interpretation, is difficult for 

the concrete thinker. These pupils find difficulty in 

visualising the weather processes and systems. 

Provided that they are simple and clear, models are useful 

teaching devices that integrate and generalise information in 

a manner that is easily retrievable. The intention of the 

author is to provide weather type models and other supporting 

strategies and aids as a means to improve the senior 

secondary pupil's assimilation of southern African 

c l imatologic al-meteorological information. 

This mode l -based appr oach is tested in the classr oom using an 

action research framework to judge its efficacy. 

are drawn and recommendations are made. 

Conclus ions 
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CHAPTER 1 

INTRODUCTION 

Meteorology-climatology relies on an understanding of highly 

abstract concepts and relationships within weather systems 

and patterns. The abstraction is added to by the very vehicle 

used to communicate weather systems and patterns, viz. the 

synoptic chart. The synoptic chart is a communication system 

employing a 'language' consisting of profound and condensed 

symbolic forms. The understanding of the synoptic chart is 

underpinned by a definite body of knowledge and involves a 

network of specific graphic skills and concepts, the 

acquisition of which is determined by perceptual quality. 

The enhancement of the processes of perception and 

conceptualisation is related to learning theory. 

The writer has demarcated four problem areas concerning the 

teaching of meteorology-climatology. 

1. The meteorology-climatology component embraces many 

abstract concepts that are difficult for adolescents 

progressing from the stage of concre te operations to 

that of formal operations <Graves, 1975; Vrey, 1979). 

2 . Meteorology-climatology is taught in a fragmented 

fashion with little attempt made to integrate the 

var ious e lements into a synthesis by way of a planned 

and progressive development of concep t s (Van Jaarsveld, 

1988). 
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3. Hurry and Van Heerden's guide to South African weather 

patterns (1982> makes use of satellite photographs and 

synoptic weather maps. Valuable as this guide is, it 

fails to solve the problems that pupils have in 

visualising maps three-dimensionally <Burton, 1986). 

School geography text books offer few three-dimensional 

visual illustrations. 

4. Classroom strategies tend to be teacher-centred 

<Ballantyne, 1986) and stifle discovery learning. 

There are ways of dealing with these problems. Van Jaarsveld 

<1988) regards the sequential and graded teaching of 

climatological concepts as the solution to the problem of 

poor conceptualisation. Burton (1986; 1988/89) recommends 

the development of thr ee-dimensional graphicacy skills 

through planned stages. Both authors believe that to help 

pupils grasp the abstractions of the synoptic c hart, teaching 

must respect the findings of the developmental theorists. 

I n the preamble to the 1985 revised geography syllabus as 

adopted by the Cape Education Department, guidelines fo r the 

effective teaching of the syllabus are given. It is stated 

tha t the pupil's concept of space is influenced by the way in 

which the environment is perceived in relation to t he a ctual 

en vironment . Mention is made o f the development of sk il ls 

such a s graphicacy and the interpretation of pictures , 

photographs and maps, among others. The document also 
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advises that teachers are to create effective learning 

experiences for their pupils. Among the approaches described 

to achieve this goal is the use of models: theoretical models 

that enable generalisations to be made, and physical models 

which effectively represent the real world. The writer's 

conviction is that a more vigorous use of models can heighten 

pupil perception and conceptualisation and improve graphicacy 

in the context of the teaching of the synoptic chart. 

A number of classroom strategies has been recommended to 

alleviate the problems associated with the teaching of 

mapwork and synoptic charts. The use of models may o ffer a 

solution to the problems of poor conceptualisation. As a 

learning devic e, the model is valuable in that it structures 

thoughts in such a way that they may be easily retrieved, and 

it assists the pupil 's movement from concrete o pera tion s to 

fo rmal operations <Night ingale, 1981 ) . Models a re carefully 

constructed approximations or generalisations that reflect 

only the fundamental and relevant aspects of reality 

<Walford, 1969) . The study of weather systems, with t heir 

char ac t eristic three-d imensiona l deve lopme nt is ideally 

suited to a model-based approac h. 

Based on the definitions given of weather type a nd climate 

mod el by Monkhouse, Steyn and Boshoff <1983) and Preston­

Whyte an d Tyson <1988), a weather type model can be defined 

as a generalisation of repeating weather patterns designed to 
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predict future patterns. Such models can assume the form of 

theoretical models and p hysical or hardware models . 

Weather type models combine synoptic maps with schematic 

diagrams and simplified images of the relevant weather 

patterns. Such weather type models minimise the inessentials 

(noise) that cloud the pupil's perception of the weather 

reality and emphasise general climatological relations. A 

weather type model provides a simplified synthesis of 

particular southern African weather conditions in such a way 

that three-dimensional visualisation is aided. 

THE GOALS OF THE RESEARCH 

The purpose of this research was two-fold : 

1. The development of curriculum units based on weather­

type models and supporting strategies to facilitate the 

teaching of southern African c limatology in an 

integrative manner. 

2 . The evaluation of the use of such a teaching approach. 

THESIS OUTLINE 

Chapter 2 constitutes a literature review ln which the 

perceptual-conceptual problems associated with map reading 

and synoptic chart i nterpretation are examined in the light 

of Ci) certain developmental theorists, and Cii) the 

syllabus . The use of models, and in particular~ weather type 

models, is explored to provide a solution to the problem of 

poor conceptualisation in the study of S . A . climatology . 
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In Chapter 3 the methodology employed in the research is 

discussed . The implementation of an action research approach 

involving a number of procedures in two research settings 

is described and evaluated. In this regard, permission was 

granted by the Chief Superintendent, East London on behalf of 

the Cape Education Department to conduct classroom-based 

research at a school in the East London area. 

Chap ter 4 investigates the weather type model in its 

theoretical and hardware forms. The characteristics, 

function, an d place of the models in the S .A. syllabus are 

set out . The development of the models used in the research, 

their value, and the use of supporting strategies and aids 

are then discussed. 

The results of the action research is the subject of 

Chapter 5. 

Chapter 6 presents the conclusions and recommendations based 

on the research. 
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CHAPTER 2 

THEORETICAL CONSIDERATIONS REGARDING THE DEVELOPMENT OF 

GRAPHIC SKILLS IN METEOROLOGY-CLIMATOLOGY IN THE 

SENIOR SECONDARY SCHOOL 

Boardman (1983>, Burton <1986) and Van Jaarsveld <1988) have 

researched the difficulties that pupils experience in working 

with contour maps and synoptic chart interpretation and have 

suggested strategies to teach these components more 

effectively. Cognisance of their research findings must be 

taken if a teaching strategy employing a model-based approach 

is devised to make the teaching of meteorology-climatology in 

the context of synoptic charts more effective. The situation 

poses some challenging questions. If the pupils ' under-

standing of the content and concepts of mapwork and synoptic 

chart interpretation is lacking, how can the inter-meshed 

processes of perceptualisation and conceptualisation be 

enhanced? Can this difficu lt area of the syllabus, which 

appears to be teacher-centred, not benefit more from better 

pupil partic ipation? Are teachers not attempting to adapt 

the pupil to the curriculum, thus ignoring the fact that 

children develop through phases and are unable at times to 

gras p certain concepts? In an attempt to answer these 

questions, this chapter will consider the following: 

1 . Graphicacy and the perceptual-conceptual problems 

inherent in mapwork and synoptic chart interpretation. 

2 . Problems in the secondary school syllabus itself. 
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3. The use of weather type models as a didactic bridge 

between concrete and abstract thought. 

4. The use of supporting str ategies and aids in the teaching 

of this aspect of the geography syllabus. 

2.1 GRAPHICACY AND THE PERCEPTUAL-CONCEPTUAL PROBLEMS ~ 

MAPWORK AND SYNOPTIC CHART INTERPRETATION 

Graphicacy involves the communication of information in a 

visual manner <Ballantyne, 1983). Burton (1986> concurs with 

Balchin's (1972, 1973) belief that graphicacy ought to be 

regarded as an underpinning of education along with literacy, 

articulacy and numeracy. Ballantyne <1983> supports the 

argument that geography as a school subject ought to develop 

graphic skills which promote spatial concepts, and emphasises 

the need to develop these skills throughout the school 

curriculum. He maintains that if spatial skills and concepts 

are not adequately catered for in the primary sc hool phase, 

then the pupil's progression towards the hypothetico­

deductive thinking essential to the grasping of abstract 

areas, such as mapwork and synoptic chart interpretation, in 

the secondary school years will be retarded. 

According to Gerber and Wilson <1984>, a map is a complex 

graphic document which communicates an abstracted, 

general ised and scaled representation of the earth's surface. 

To interpret a map's highly selective and conventionalised 

representations of the real world requires that certain 
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difficult perceptual and conceptual skills have to be 

mastered <Bailey, 1974). Burton (1986) believes that a 

visualisation of two-dimensional and three-dimensional 

space is the key to understanding maps. 

2.1.1 RECENT RESEARCH RELEVANT TO THIS THESIS 

Burton's thesis <1986) investigates the problem of poor 

performance in relief mapwork in terms of three-dimensional 

mapwork skills. Three key questions are addressed and they 

are: what skills are involved, when should they be introduced 

and how should they be taught? He approaches the problems of 

three-dimensional graphicacy from four perspectives or 

research fields, viz: 

( i ) 

( i i ) 

the map itself with its symbolic representations; 

the neurophysiological processes involved in working 

with maps; 

(iii) the perception of space involving the visualisation 

process and cognition; and, 

<iv) the level of the user's conceptual development in 

terms of the views of Piaget and Bruner concerning pupil 

readiness. 

Burton conducted a number of experiments to identify the 

skills involved in contour mapwork with different age groups, 

to determine when contour mapwork should be taught by testing 

the perceptual and conceptual processes involved in mapwork, 

and to explore the realm of three-dimensional thinking. 
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Based on the findings of these experiments he answers the 

three key questions posed at the outset by compiling a 

structured list of the skills to be taught, a scheme of work 

to meet the needs of the pupil at his/her particular stage of 

intellectual development, and a teacher's guide to the 

teaching of the relevant mapwork s kills. 

It is clear from this research that South African pupils 

experience difficulties in visualising a two- dimensional map 

in three dimensions. Burton ascribes the above mentioned 

problem to the following: 

<il The syllabus does not accommodate the fact that pupils 

pass through various phases of intellectual development; 

( i i ) The syllabus does not provide a progressive sequence of 

mapwork skills that accommodate those intellectual phases. 

Van Jaarsveld (1988) has made a valuable contribution towards 

a better understanding of the problems that pupils experience 

with regard to synoptic climatology in the light of the 

pupils' cognitive development. He identifies the lack o f 

graded and sequential teaching of basic concepts and the 

three- dimensional visualisation of the two- dimensional 

representation of reality as general problems. The concepts 

and problems associated with synoptic chart interpretation 

are akin to, and often more c o mplex than, those encountered 

in topographic al mapwo rk as described by Burton (1986, 1988 / 

89). Us ing Boardman's (1983) list of graphicacy skills, Van 
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TABLE 2.1 A comparison of graphicacy skills applicable to topographic maps 
and synoptic charts (adapted from Van Jaarsveld, 1988:64-65) 

AGE AND 
ORDER OF SKILL 

11 - 13 
Basic 

GRAPHICACY SKILLS ASSOCIATED 
WITH TOPOGRAPHIC MAPS 

1 . Give 6 figure grid 
reference. 

EXAMPLES OF HOW THE 
GRAPHICACY SKILL CAN BE 
EXTRAPOLATED TO SYNOPTIC 
CHARTS 

Give co-ordinates of 
weather station model, 
low pressure centre etc. 

2. Measure curved distances. Determine the extent of 
fronts using the ratio 
scale 1 :20 000 000. 

3. Describe a route. 

4. Identify and draw 
conventional symbols. 

5. Read heights on contours 
and estimate heights 
between contours. 

6 . Draw a cross-section of 
map contours. 

7. Calculate vertical 
exaggeration. 

8. Calculate gradient of a 
slope. 

9. Calculate area. 

10. Identify simple topo­
graphic features. 

11. Annotate a landscape map 
from a photograph 

Describe a landscape 
using combined evidence 

Describe the movement of 
a cyclone by consulting 
a sequence of charts. 

Identify warm/cold fronts 
draw weather station 
models given particular 
data. 

Read and infer pressures 
by inspecting isobars, 
and determine pressure 
difference between iso­
bars. 

Draw a cross-section 
through a cyclone. 

Appreciate the vertical 
exaggeration of profiles. 

Calculate the pressure 
fall over a given dis­
tance. 

Calculate the areal ex­
tent of a tropical 
cyclone. 

Identify basic pressure 
patterns eg. ridge, col. 
trough, tongue. 

Annotate a satellite 
image from a synoptic 
chart. 
Describe prevailing 
weather at a given place 



TABLE 2.1 cont. 

13 -16 
In termed ia te 

16 - 19 
Advanced 

11 

of map and photograph. 
13. Generalise about the 

height of the area. 

14. Identify overall relief 
divisions. 

15. Describe the shapes of 
slopes. 

16. Describe the nature and 
pattern of rivers in a 
drainage basin. 

17. Correlate features on the 
photo with those on the 
map. 

18. Use the combined evidence 
on map and photo to make 
inferences about human 
activity. 

19. Construct a landscape 
model from a map and show 
selected features on it. 

20. Identify relief patterns 
and suggest origins. 

21. Identify drainage 
patterns and suggest 
reasons for them. 

22 . Designate stream order. 

23. Read geology maps and 
relate rock strata to 
relief and drainage. 

using satellite image. 
Generalise about the 
intensity of prevailing 
pressure systems. 

Identify zones of high 
and low pressure , 
cyclones and anti­
cyclones. 

Recognise and describe 
steep and gentle pressure 
grad ients. 

Describe air flow 
patterns around pressure 
systems. 

Correlate features on the 
satellite image with 
those on the synoptic 
chart 

Use the combined evidence 
on synoptic chart and 
satellite image to make 
inferences about 
anticipated weather. 

Convert two-dimensional 
pressure patterns to 
their three-dimensional 
equivalents . 

Identify pressure patterns 
and describe/suggest 
origins. 

Identify air flow patterns 
and suggest reasons for 
them, eg. geostrophic flow 
gradient flow, sea breezes 
contrary to prevailing 
pressure flow . 

Infer stage of maturity of 
atmospheric weather 
phenomena. 

Read rainfall maps and 
relate weather phenomena 
to climatic regions. 
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Jaarsveld compiled a comparison of graphicacy skills 

applicable to topographic maps and synoptic charts to be 

mastered within certain age groups (Table 2.1 above>. 

It must be borne in mind, however, that synoptic chart skills 

in the intermediate and advanced phases may not correlate on 

a one-to-one basis with those required for topographic map 

interpretation as the former involves a greater degree of 

mental abstraction encompassing covert and definitional 

skills. For example, with reference to item 12, while a 

thirteen year old pupil may be capable of describing a 

landscape using a map and a photograph, it is doubtful 

whether he would be able to describe the prevailing weather 

at a given place using a synoptic chart and satellite 

photograph until he reaches the intermediate phase. 

Van Jaarsveld identifies a number of difficulties presented 

by the synoptic chart amongst which he includes the 

fallowing: 

( i ) 

<ii) 

(iii) 

Both geopotential metre isolines and isobars are used. 

An unobservable and intangible reality is represented. 

A d ynam ic reality is represented on a small scale of 

1:20 000 000 at a particular moment. 

( iv) The map's clarity is diminished and demands of the 

pupil greater visual perception an d a spatial conceptuali­

sation characterised by sophisticated mental processes. 
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After examining the import of Piagetian and Ausubelian 

psychology to adolescent understanding, this study discusses 

the implications of their theories for the teaching of 

synoptic charts. An examination of the senior secondary 

climatology syllabus, school textbook content, matriculation 

examination papers, and an analysis of current classroom 

practice leads Van Jaarsveld to conclude that the climatology 

component of the senior secondary sy llabus embraces many 

abstract concepts that are beyond the immediate exper ience of 

the teacher and pupil and that this may account for the fact 

that the climatology section in the standard 10 paper is not 

answered competently and that rote learning rather than 

conceptual understanding is fostered. He ide ntifies the 

portrayal of weather phenomen a in three-dimensions, the 

isohypse concept and geostrophic flow as the three most 

important problems encountered by pupils. He completes his 

thesis by presenting a number of classroom activities to aid 

the teaching of meteorology-cl imatology. 

From a study of the aforementioned authors · works, a key 

factor which emerges is the vital ro le played by perception 

and conceptualisation in pupil understanding. 

2 . 1 .2 PERCEPTION AND CONCEPTUALISATION 

The construction of conceptual schemes is rooted in the 

pupil's percept ion of the real world <Weimann, 1986) . Graves 

11975> , in discussing the perceptual and conc e ptual learning 
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problems that pupils have, stresses that conceptualisation 

and perception interact. Concept formation is aided by what 

is perceived, but existing concepts also guide to some extent 

what is perceived. 

Perception 

Perception may be defined as the way in which sensory 

information is interpreted by the brain <Van den Aardweg and 

Van den Aardweg, 1989; Papalia and Olds, 1985). Van Jaars-

veld (1988> mentions that observation and identification of 

details in a given situation is matched with existing mental 

structures in the perception process . However, a person ' s 

perception of var ious stimul i consists o f mor e than the sum 

of individual sensations, because perceptio n has a Gestalt 

quality (ie situations are perceived as some sort of 

organised whole and no t a s isolated, meaningless entities) 

which arises out of the inter - relationship between elements 

( Mou 1 y , 1 973 ) . Lindgren (1 976) recognises tha t both 

experience a nd percept i on are a spects of behaviour larger 

than s pec if i c responses and tha t a learner organises the 

stimuli of the l ear n ing situation into a pattern o r whol e 

t ha t is meaningful to him by drawing on previo us attitudes 

and skills . Perception is therefore defined by the 

Gestaltist as: 

" a unitary process, 1n which sensation hinges on meaning 

and meaning on sensation, and sensing and finding meaning 

occur simultaneously" <B igg e and Hunt in : Vrey, 1979:19). 
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An important aspect of perception is that it is unique to the 

perceiver and is coloured by the perceiver s previous 

experiences so that no two people perceive in the same way 

<Mouly, 1973; Vrey, 1979; Papali~ and Olds, 1985). 

Duminy (1975) maintains that "the most complicated learning 

relies on sense perception of the concrete world" <p.39), and 

that perception is the only effective and natural way through 

which the child is introduced to the world. 

Perception encompasses all five senses, but in this thesis 

the writer concerns himself with visual perception only. 

Difficulties arise in both the direct observation of the real 

world <eg perception of the passing of a coastal low) and in 

the study of vicarious or secondary evidences such as maps 

and photographs <Graves, 1975; Van Jaarsveld, 1988; Burton, 

1988/89). Pupils in the senior secondary phase, by virtue of 

their wider experiences, should have wider perceptual fields 

and should be more se l e ctive in their observations as they 

develop powers of hypothetico-deductive thinking <Graves, 

1975). However, teaching that divorces itself from what 

Marsden (1976) terms the 'g round' 1n the formative years, can 

result in percep tua l problems and in the development of 

impoverished mental sets or cognitive maps. 

Van Jaarsveld (1988) lists a number of perceptual problems 

that present themselves in the context of s ynoptic charts : 
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(i) A general problem is that of perceiving a two­

dimensional plan view three-dimensionally. 

( i i ) The synoptic chart symbols represent intangible 

reality, eg. height contours on a topographical map simply 

display tangible variations in the height of the land above 

sea level, whereas the isolines over the land on a synoptic 

map represent an intangible pressure surface, and the picture 

is further complicated by the use of isobars over the sea. 

<iii> The very small scale (1:20 000 OOOl of the synoptic 

chart gives rise to a cluttering of abundant information and 

results in diminished clarity. 

( i v) A full understanding of the dynamic weather systems on 

the synoptic chart requires an examination of a sequence of 

maps and aerial photographs. 

Conceptualisation 

Conceptualisation is a form of categorising and is a means of 

reducing the complexity of the environment <Yelon and 

Weinstein, 1977). Conceptualisation involves the formation 

of concepts or the association of ideas which make up a 

person's thoughts, ideas , feelings, impressions, under­

standing and views <Van den Aardweg and Van den Aardweg, 

1989). Graves <1975) defines a concep t as a classificatory 

device enabling the mind to structure reality in a simplified 

manner by concentrating on the essential attributes of 

particular experiences. Concepts vary according to their 

difficulty. At their simplest they are overt and desc ribe 
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concrete, observable features and processes without an 

awareness of causal relationships, eg. clouds. Those that 

are most difficult are definitional concepts which express 

relationships abstractly, eg. isobaric s u r faces. Taking an 

intermediate position between concrete and abstract concepts 

are those that Van Jaarsveld (1988> defines as covert 

concepts which are unobservable but measurable and must be 

experienced before they can be conceptualised, eg . humidity 

and temperature. 

Because concepts c a n be hierarchically arranged, it follows 

that geography teaching must reflec t a grading of l e arning 

material in line with the developmental phases posited by 

educational ps ycho logists suc h as Piaget and Br u ner . Gr a ves 

<1975) also stresses the importance of language acquisition 

in concept formation, a nd Weimann's research (1986) bears out 

the fact that the terminology of geography must be linked to 

the pupils ' rea l wor l d perception u pon which r es ts the 

construction of c onceptual schemes. 

According to Ausube l (in: Vrey, 1979; Van den Aal-dweg and Van 

den Aardweg , 1989>, meaningful learning is linked to 

c onceptualisation as it depends on the cl a rity of the 

pa rticular concepts present in t he le a r ner's cognitive 

s true t ure. Un li ke rote learning, which is merel y 

association, memorisation and reproduction of learning 

material not necessarily understood or ass i mi l ated, 



18 

meaningful lear ning makes sense and is substantively related 

to the learner's present knowledge and in turn involves a 

change in perception and understanding. 

The relationship between perceptual development and 

conceptualisation is further clarified by looking at the 

theories of certain developmental psychologists. The 

following section deals with the contributions made by 

Piaget, Bruner and Ausubel. 

2.1.3 CONCEPTUALISATION~ THE LIGHT OF THE DEVELOPMENTAL 

THEORIES OF LEARNING 

Piage t 

Piaget mainta ined that learning involves the internalisation 

(ie. assimilation and accommodation) of experiences of 

r eality into the c o gnitive structure through successive 

phases, viz: the sensori-motor phase <0-2 years), the pre­

operational pha se <2-7 years), the concrete operational phase 

(7-11 1/2 years), and the formal operationa l phase (11 1/2 

years an d older) <Vrey 1979). Although l ater research 

dis pu tes tha t the chronolog i c al or mental ages a ssociated 

with P iaget's stages are f ixed, t he s t ages a r e nevertheless 

invariant in sequence <Marsd en , 1976) . 

ar e of relev a nc e to this research . 

The l a tter two phases 

According to d eve l opmental theorists mos t children enter ing 
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the secondary school are in the stage of concrete operations 

- they are capable of logical thought which lS tied to 

concrete experiences and dependent on perceptual facts around 

them. Their lack of experience and mental development 

precludes them from using generalisation based on hypothesis 

testing and logical deductive tho ught <Gr aves, 1975; Marsden, 

1976) . Later in the secondary school phase, there is a 

tendency to move away from concrete thinking towards 

hypothetical thinking involving abstraction. This phase, 

called the formal operations period, is characterised by the 

ability to solve problems by the internal processes of 

thinking and by experiment - there is no longer a reliance on 

visible aids or concrete props as in the former phase . The 

phase is also characterised by hypothetico-deductive thought. 

I t must always be borne in mind, however, that these phases 

are not chronologically fixed and that not all senior 

secondary pupils reach the age of hypothetico-deductive 

thinking . Most people encountering a new problem revert 

to concrete operations to make the problem clearer as they 

have not acqui r ed the conceptual framework to understand in 

generalised terms <Graves, 1975 ; Vrey , 1979> . 

Applied to the teachlng o f climato log y . Plaget' s 

developmental theory has valuable import . Firstly, the 

Piagetian phases aid the understanding of learning problems 

encoun t ered at school . For example, the overemphasi s on 
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detail rather than a synthesis of details in the inter-

pretation of synoptic charts is explained by the centration 

principle; the fact that many pupils in the senior secondary 

school cannot grasp many covert and definitional concepts can 

be attributed to their lack of first hand experience and 

their inability to work with abstract ideas and generalisa­

tions (ie. hypothetico-deductively> while being essentially 

concrete thinkers. Secondly, Piaget's theory is a valuable 

guide to sequential, graded learning. Thirdly it throws 

light on the problem of choosing the correct teaching 

strategies suited to the various developmental phases. 

Lastly, his principle of assimilation, whereby new 

experiences and information are perceived because of their 

similarity to previous experiences and information already 

existing in the child's schema, reveals the danger of 

cramming or crash-coursing in teaching. Elkind <1974> in 

interpreting some of Piaget's essays on how children learn, 

claims that assimilation is better accomplished through 

'horizontal elaboration' of skills rather than 'vertical 

acceleration' of learning which does not appear to have long-

lived benefits. It follows, therefore, that to cram the 

teaching of synoptic weather patterns in standard 10 would be 

dangerous in that it diminishes interest and motivation and 

serves short term memory only. It would be better to teach 

weather patterns by gradual elaboration and building of 

concepts over an extended period of a few years. This 

elaboration process will be discussed more fully later. 
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Bruner 

Bruner's interest lies more in the processes of cognitive 

growth than in the structure of intelligence at various 

stages < Ing, 1981). His cognitive theory stresses the 

influence of external, experiential factors on intellectual 

development , and the understanding of a subject's concepts, 

principles and procedures by the learner . He advocated 

discovery learning in which pupils discover for themselves 

concepts, meanings and relationships through adaptin g the 

curriculum to the pupil rather than the pupil to the curri-

culum. He envisaged a spiral curriculum in which subject 

matter is suited to the child's readiness and is used in 

increasing complexity as the child develops over time . He 

believed that the active involvement of the pupil in problem 

solving enhances understanding <Van den Aardweg and Van den 

Aardweg, 1989, Vrey, 1979 l . 

Bruner's ideas reiterate to a large extent what Piaget says: 

that learning can take place on ly according to the pupils' 

level of development, and, that learnir;g material must be 

graded and seq uentially taught f or better conso lidation of 

concepts . His ideas on meaningful learning, best 

accomplished through discovery in problem solving situations , 

justifies the use at games. 

It is tne application of Bruner ' s less rig1dly defined three 

stages in cognitive development that is of great u se to 
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consolidation of learning, viz: the stages of enactive, 

iconic and symbolic representation. There is a tendency, in 

the writer's experience, to proceed from the symbolic <eg. 

the synoptic chart) and work backwards to the enactive <the 

real world>. In keeping with the sound principle of working 

from the known to the unknown, the procedure ought to be from 

the enactive situation (the real, tangible and experiential 

world), to the iconic (the use of pictures and other 

vicarious material representing reality> to the symbolic 

situation <the use of abstract concepts). 

Ausubel 

Ausubel's contribution to the understanding of the learning 

process lies in his opinion that successful learning depends 

upon a stable and clearly organised cognitive structure. 

Such a cognitive structure is acquired through the 

assimilation of meaningful new material built on relevant 

anchoring ideas, ie. the new material must be related to the 

old before it can be psychologically meaningful. The 

relevance of Ausubel's theory to teaching geography is 

obvious: if the pupils' understanding of climatological/ 

meteorological concepts is lacking, then it is because that 

mater i al has not been adequately related to previous material 

anchor ed in the cognitive structure. 

S ynthesis 

The pro blem areas that the writer has demarcated involves the 
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senior secondary pupil or adolescent whom the syllabus 

designers take for granted is able to think in a hyopthetico­

deductive manner. Many pupils do not reach Piaget's phase of 

formal operations in the latter half of their secondary 

schooling, so that teaching of abstract climatological 

concepts must depend on concrete reality either directly or 

second hand. Greater attention should be paid to 

accommodating the enactive and iconic modes according to 

Brunerian psychology. The introduction of new c oncepts 

should always flow from sound, meaningfully constituted 

anchorage ideas. Graves (1975) believes that for a 

successful emancipation towards generalised propositions in 

the latter secondary school years, it is vital to concentrate 

on contact with reality directly or at second- hand in the 

formative junior secondary phase. He concurs with Ausubel in 

realising the need to return to concrete e xamp les when 

introducing new topics. 

2.2 SYLLABUS PROBLEMS REGARDING THE TEACHING OF S.A 

METEOROLOGY-CLIMATOLOGY 

In addition to the perc eptual and conce p tua l difficulties 

involved in the teaching and learning of climatology­

meteorology, there are fu r ther problems relating to the 

syllabus content and sequence that must be mentioned . 

( i ) Fragmenta tion . A perusal of the 1985 revised geography 

syllabus as adopted by the Cape Education Department reveals 

that climatological concep t s are taught in piecemeal fashio n 
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over the five year secondary school phase. Frontal 

depressions, berg winds and advection fog, for example, are 

introduced in standard 6 and much later elaborated upon in 

standard 10; the thunderstorm <Taljaard's model) is 

introduced in standard 8, line thunderstorms in Standard 10 ; 

and upper westerly waves in Std 9 with little or no relation 

to the systems in the lower atmosphere. It appears that 

there is a lack of flow or continuity in syllabus material. 

The result is that climatological aspects are lost in the 

overall maze of the syllabus. A cohesion is required to 

bring the strands together in a purposeful and planned 

fashion. 

( ii) Temporality. Flowing from the problem of fragmentation 

is the tendency to teac h weather patterns as isolated frozen 

glimpses as though they exist briefly. Such an approach does 

little to promote an appreciation of how weather systems 

progress o r change over time. Sequential studies are 

necessary if the i s olated glimpses are to be put into a time 

perspective. In this way cause-effect thinking is also 

developed. 

<iii ) Degree of abstraction. Some c oncepts , suc h as wa rm and 

cold fronts in frontal depressions taught in S tandard 6, 

involve a high degree of abs trac tion and ar e perhaps too 

difficult fo r the junio r pupil. Research done by Boardman 

<1983) and Burton (1986) revea l s t hat junior pupils have 

visualisation problems with contour maps a rising from the 

highly abstract nature of the con t our map. Difficu l ty in 
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rotating mental images from a plan view to a side view is 

considered another common problem. Many isobaric concepts 

such as troughs, ridges, and saddles are similar to those 

used in contour maps, except that unlike contour patterns 

isobaric configurations are imperceptible in the atmosphere, 

so that one can expect to encounter similar if not more 

serious visualisation problems in pupils' understanding of 

synoptic charts. It appears, therefore, that some concepts, 

such as frontal depressions, would be better placed later on 

in the syllabus. 

2.3 BRIDGING THE GAP BETWEEN CONCRETE AND ABSTRACT THINKING 

It would appear from the aforegoing that what is required is 

a 'didactic bridge' between the concrete and abstract modes 

of thinking. Such a bridge ought to have the following 

characteristics: 

(i) it must proceed from that which is familiar or concrete 

to the child <enactive mode of representation) and must 

always relate new material to previous material anchored in 

the cognitive structure; 

( i i ) it must progress from the simple to the complex and in 

such a way that the pupil's level of cognitive development is 

always respected; 

<iii) it should incorporate the use of illustrative media 

(iconic mode of representation) to giv e expression to the 

unseen a nd abstract con c epts <symbolic mode of represent-

a tion) which cannot be encountered fir s t hand; 
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( i v) it should emancipate the concrete thinker, who is in 

the habit of focusing on particulars, towards the ability 

to generalise or think on a macroscale. 

Much of the complex realm of knowledge, which lies beyond the 

experience and reach of the pupil, can be presented 

vicariously or artificially through the use of .illustrative 

materia 1. The important advantage of such mater ial is its 

ability to aid the arrangement and organisation of learning 

in a concrete setting <Duminy, 1975), and in the provision of 

a "visua l background to take the place of the more chancy, if 

more co lourful, visual imagery of the children themselves" 

<Gopsill, 1973 :1 74>. It is the use of models as illustrative 

devices designed to bridge the gap between concrete and 

abstract thinking that is considered in the n e xt section. 

2 . 3 .1 THE USE OF WEATHER TYPE MODELS lli THE TEACHING OF 

METEOROLOGY-CLIMATOLOGY lli THE SENIOR SECONDARY SCHOOL 

Models in general 

Walford (1 969 : 20> defines a model as: 

"selective a ppro x imations which by elimination of 

incidental detail, allow some fundamental, r elevant or 

interesting aspects of the real worl d t o appear in some 

generalised f orm . " 

Monkhouse, Steyn and Boshoff <1983 :220- 221> distinguish 
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between the following types of model: 

(i) Hardware models which provide a scaled three­

dimensional reproductions of physical phenomena such as 

landscapes. 

( i i ) Theoretical models which bring together various aspects 

of reality "forming a bridge between observation and theory, 

and providing a working hypothesis against which reality can 

be tested" <p.221>. According to Walford (1969> such models 

help in the identification of the nature of physical 

representations of reality as depicted in hardware models. 

There is a range of theoretical models including amongst 

others: 

* iconic models representing some aspect of the physical 

world with only a change in scale (eg. an aerial 

photograph>, and, 

* analogue or symbolic models in which actual properties are 

represented by other or analogous properties (eg. isolines 

representing aspects such as relief or atmospheric pressure 

on a map; mathematical equations). 

Models are useful in the learning process. Models allow two 

or more concepts to be related and out of the linking of 

different sets of phenomena emerge ideas of structure and 

system. They structure thoughts in such a way that they can 

be easily retrieved and they are especially valuable in 

assisting pupils who depend on concrete operations to move to 

generalised thinking which is characteristic of formal 
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operational thought. They also assist in the transfer and 

application of knowledge from one situation to a similar one. 

There are a number of disadvantages associated with the use 

of models, however. Bailey (1974: 68) warns that models can 

o v ersimplify reality to the extent that they can "suggest a 

system of relationships which is so tidy and schematic that 

it becomes untrue". The pupil may see the model as the real 

wo r ld and not as a fallible idea which is open to alteration . 

Models can also be learned by rote without understanding t he 

concepts involved . Pupils sometimes fail to understand that 

the model i s a gener alisation of reality , and they 

consequently test reality against the model rather than the 

othe r way round. These problems c an be overcome by the 

c are ful teac he r who u ses more than the model as a teach ing 

aid. 

Climate mode l s 

Preston-Whyte and Tyson (1988: 31 9 > state that t he modelling 

of the constituent par ts of an atmospher ic system and their 

interaction i s the primary objective in a lmos t all as pec t s o f 

meteorology and climatology. Climate models (a lso referred 

t o as atmospheric models> a re theore t ical mode l s and a r e 

tools used to understand climatolog i ca l processes with a 

view to predic tion of the effects o f changes in those 

pr ocesses. Climate models provide a dynamic approach through 

whic h the temporal and areal variat ion s in climatic elements 
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is explained in terms of the large-scale atmospheric 

circulations and the weather types responsible for climate 

(in: Barnard and Nel, 1981:1). 

Among climatic models encountered in the secondary school 

syllabus are the frontal and tropical depression models, 

thunderstorm models, the geostrophic wind equation, the 

structure of the atmosphere, cloud classification models, the 

tri-cellular general circulation model , weather station 

models, slope wind models, and the heat budget model. From 

this cursory list something of the great diversity of models 

used in climatology is illustrated. The subject of this 

study however, is the weather type model; thus, at this 

point the concepts 'weather type' and · weather type model' 

require clarification. 

Weather t ypes 

Monkhouse (1983 :357 ) defines a weather type as a "generalised 

type of synoptic pressure pattern with its associated set of 

character is tic weather conditions". Weather types involv e 

the deduction of a s e ries of future repeating patterns based 

on the analysis and comparisons of patterns of weather 

situations f rom previous years . It may be asked on what 

basis the weather types are classified. Tyson (1986) 

classifies South African weather types into three categories 

of circulation patterns in which generalised surface circula­

tion types with their attendant upper-level counterparts are 
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identified (Figure 2. 1 be l ow). 

FIGURE 2.1 Three-category classification of S.A . weather 
types according to Tyson i 1986 : 124l 

There are parallels between Tyson's classification and that 

used in this thesis, except that the weather t y pes referred 
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to have been adapted to those weather patterns that fall 

within the scope of the senior secondary syllabus. For 

example, the syllabus does not stipulate that easterly waves 

and easterly lows be taught; however, many of the concepts in 

these two types are important for understanding the life 

cycle of line thunderstorms in summer which is included in 

the syllabus. 

Weather ~ models 

As weather types are generalisations of repeating weather 

patterns designed to predict future patterns, they can by 

definition be regarded as theoretical models. The term 

'weather type model' as used in this thesis, however, 

embraces more than only a theoretical model. The frontal 

depression, for example, can be represented by a schematic or 

Each c r oss-sectional diagram, or by various hardware models. 

type of representation offers a gener alisation of the 

pertinent aspects of the frontal depression and can be used 

as a tool to understand the climatological processes involved 

in this particular weather phenomenon, ~e. tt1ey are a 11 

weather type models. Weather type models therefore include 

both theoretical models and hardware models. 

The weather type models used in this research were devised t o 

overcome the problems associated with fragmentation, 

temporality and abstraction discussed earlier. The hardware 

models provide both three-dimensional perspectives and plan 
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views to facilitate the visualisation of the weather systems 

and the rotation of mental images through ninety degrees from 

plan to overhead views. The physical manipulation of 

hardware models by pupils and teacher is something that 

theoretical models in school textbooks can never accomplish. 

The theoretical models were devised in an attempt to improve 

upon the way in which weather types are presented in school 

textbooks. The models cohere the various S.A. climatological 

aspects taught throughout the secondary school phase in a 

planned and purposeful fashion, and combine cross-sectional 

schematic diagrams with their synoptic representations and 

key concepts. The third dimension is introduced to help the 

pupil to visualise concretely the highly abstract patterns 

shown on the synoptic map. The learning material, therefore, 

involves a progression from iconic representation vital to 

t he concrete thinker to the symbolic representation 

characteristic of the abstract mode of thought. 

The diversity of abstract concepts involved in the teaching 

of climatology may require an equal diversity of strategies 

and teaching aids. The section below presents strategies and 

aids that can be used to support the teaching of weather 

types. 
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2.4 SUPPLEMENTARY STRATEGIES AND AIDS 

The following strategies have been identified: 

(i) Games and simulations are practical models designed to 

teach certain aspects such as interrelationships, facts and 

trends in an enjoyable manner. 

( i i ) Paper models and hard models are useful in portraying 

invisible or intangible aspects such as cyclonic circulation, 

and for combining depth and plan perspectives. 

(iii) Overhead projector transparencies placed over a base 

map can illustrate very effectively the dynamic nature of 

systems such as the movement of cold fronts over the 

subcontinent and the backing of winds . 

( iv) A measure of realism can be injected into the 

climatology course by using daily newspaper synoptic charts 

combined with television forecas ts to study changing weather 

patterns. A study of East London's weather <Appendix 1) 

devised by Mr . A. Cheel of Selborne College serves as good 

example of the type of assignment that can be completed at 

Standard 8 level in which pupils are made sensitive to local 

weather patterns ~nd data accumulation. Newspaper weather 

reports wer e also used to check the reliability of television 

forecasts over the space of a week. A similar assignment was 

done using 1970 and 1985 flood statistics and information . 

The hard models and overhead transparency model s are 

elaborated upon in Chapter 4 , as they were specifically 

developed for the second stage o f the research which is the 
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subject of that chapter. 

Games as practical models 

Walford (1969) considers games a practical part of model 

theory as they simplify reality and include the essential 

factors of a particular situation. They combine educational 

techniques with relevant subject matter in an informal and 

enjoyable manner. There appears to be little agreement on a 

precise definition of the word game . Some use game and 

simulation in the same way, others prefer to distinguish 

between the two <Nightingale, 1981; Walford, 1969). For the 

purposes of this study, the writer distinguishes between the 

following: 

a game involving a contest between contestants according 

to rules, and having as its objectives the learning of 

factual information; and, 

- a simulation game in which a real life complex situation 

is simplified into a model to teach weather processes, eg 

weather forecasting using depressions. 

The former type is well suited to teaching memorisation of 

facts and may assume the format of a snakes and ladders/ludo 

ty pe game where progress depends on the throw of a dice and 

the correct answering o f questions. The weatherships game 

<Appendix 2 . ) was applied by Butts (1987) to frontal 

depressions over the Britsh Isles and can be adapted to the 

S.A. situation . It is useful as an aid to understanding t he 
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relationships that exist between different climatological 

variables. Its aim is to consolidate knowledge of weather 

patterns and is best used with sing le-type patterns such as 

frontal depressions, berg winds, tropical cyclones and 

others. Composite-types showing a number of systems and 

patterns are too complex and time consuming to use in a game 

situation . Examples of single- type southern African synoptic 

charts are given in Appendix 2. Butts has found that such a 

game can be completed in less than two 35-minute periods by 

13-15 year olds, pupils with higher ability complete the game 

in a single lesson . 

A weather forecasting game usin g depressions would help 

develop forecasting skills and the unders tand ing of the 

influences of depressions on weather . The Depression Game is 

a simulation game devised for British conditions . 

veld (1988 : 196) lists the aims as: 

Van Jaars-

<i> to ma ke the variability of the British weather more 

real; 

( i i ) to provide an understanding of the influences on 

British weather; and, 

Ciii) to build on climatology as a real means of under­

standing changes in weather . 

The game has been adapted to the S.A . situation by the 

author and appears in Appendix 3 . 
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The advantages of using games are many. Simulation games go 

beyond descriptions of patterns by highlighting the processes 

involved. Gunn (1970> regards the simulation game as a 

bridge linking the real world with abstract ideas of reality 

and it therefore aids the pupils clear thinking and 

understanding of the facts and processes involved. The fact 

that studen ts show a keen interest in simulation games has 

been established <Hails, 1979; Gunn, 1970>. They inject 

enjoyment and enhance interest and motivation and encourage 

peer-learning, co-operation and competitive activity. 

<Nightingale, 1981; Hurry, 1980) . Besides creating a 

flexible, responsive learning environment, a good simulation 

game can undergo modification to adapt to local situations 

without losing its efficiency <Fien, Herschel and Hodgkinson, 

1984>. Games do have educational value provided that they 

are seen to be one among many techniques in teaching . 

Bailey <1974) warns that if games are to be manageable, they 

must be relatively simple and that their simplification of an 

extremely complex reality c an be facile and dangerous. It 

must be remembered that simula t ions are not a replica of 

reality but a shadow reality <Walford, 1986) . 

The design o f games requires caref ul planning. They hav e 

been criticis ed for ta k ing too long to complete, f o r focusing 

on materia l that has little education value and for requiring 
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Paper model illustrating a f r ontal depression 
in the southern hemisphere. 
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too much preparation in setting up. Some are also com-

plicated and not easily explained in a classroom situation. 

Hardware models 

The paper model illustrated in Figure 2.2 above was adapted 

from Grenyer <1985:47> and has the advantage of producing 

both a plan view (as is used in a synoptic chart> and a 

vertical section through a frontal depression. It is also 

possible to show more than one vertical section. Two sets of 

folds could be used to show the occlusion stage near the 

centre of the depression and active frontal conditions in the 

middle of the system. A similar model can be used to 

illustrate tropical depressions, anticyc lones, depressions 

and the Taljaard model of line thunderstorms. 

2.5 SUMMARY 

The perceptual-conceptual problems related to the teaching of 

synoptic chart interpretation were examined. It was deduced 

that many of the problems are akin to and more complex than 

those e xperienced in topographic map interpretation. One 

reason for those problems relates to the underdevelopment of 

graphic skills wh ich in turn is attributable to the 

unrealistic expectations that are harboured with respect to 

the concrete thinker who has difficulty in thinking 

abstractly . Other reasons can be found in the syllabus and 

the manner in which synoptic chart interpretation is taught. 

A solution to these problems appears to lie in the use of 
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weather type models which include hardware and theoretical 

models and act as a didactic bridge between concrete and 

abstract thinking. Supporting strategies and aids that could 

be used to enrich pupil understanding involve the use of 

games and simulations, paper and hard models, overhead 

projector transparency overlays and case studies. 
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CHAPTER 3 

RESEARCH METHODOLOGY 

The research was conducted in two stages. The identification 

of problems associated with the reading and interpretation of 

synoptic charts with respect to weather patterns, and the 

development of weather type models as a strategy to enhance 

the pupil's understanding of those patterns, comprised the 

first stage. The second stage of the research was conducted 

in two settings. In the first setting, an experimental 

design was used to determine the effectiveness of one 

particular weather type model as a learning device (wi thout 

teacher involvement in the usual teaching- learning situation) 

with a standard 10 class. The experimental procedure adopted 

is explained later in the chapter . In the second research 

setting, a descriptive design based on a case study was used 

to evaluate the use of weather type models as a teaching 

tool. An attempt was made to describe qualitatively the 

natural process of development observed in the classroom, 

rather than to establish cause and effect through 

quantitative means as was the case in the former design. 

This chapter examines the methodology associated with the 

identification of the problems, the development of the 

weather type models , and, the testing of those models in an 

action resear c h situation. 
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3.1 ACTION RESEARCH 

An action research approach was used in this study. This 

type of research is used to find solutions to ethnographic 

problems and provides an understandable and workable approach 

to the improvement of educational practice through critical 

self-reflection. Action research may be defined as a type of 

research undertaken by practitioners into their own 

practices, ie. the practitioner is involved in the action 

process <Kemmis in: Dane, 1990; Verma and Beard, 1981). 

According to Cohen and Manion <1989) action research can be 

described as having a situational character in the sense that 

it is a small-scale intervention in a specific situation and 

examines the effects of that intervention in order that 

precise knowledge (rather than scientific generalisation) for 

a particular situation and purpose is obtained. In addition 

to the strong situational character of action research, a 

further three features deserve mention: action research is 

usually collaborative as researcher(s) and practitioner(s) 

work together; it is participatory as team members are 

involved in the research; and, it is self-evaluat i ve in that 

modif i cations within the situation are continuously evaluated 

i n order that practice may be improved <Cohen and Manion 

1985). 

Seen in the conte x t o f this study: 

<i l Situation a ll y the res earcher oc cupied t wo roles. 
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Initially, as a teacher involved in the teaching of 

climatology from standard six to ten, the researcher devised 

the weather type models in an attempt to alleviate the 

problems identified. In the second stage, the researcher 

as an outsider and participant observer, examined the effects 

of a model-based teaching strategy on the teaching and 

learning of various aspects of S . A . climatology with two 

small g r oups of standard 9 and standard 10 pupils. 

(i i) In the first stage, there was no collaboration with team 

members in the research. In the s econd stage , the r egular 

teacher of the two classes collaborated in the research as a 

non-participant observer by recording his observations of the 

lessons on an observation schedule. He then indicated his 

perceptions of the course as a whole in summary. 

<iii) The pup ils participated in the first stage by receiving 

instruc tion based on the weather t y pe models. In the second 

stage of the research, they completed q uestionnair es on their 

perceptions of the lessons. Their understanding of t he 

lessons was also gauged by means o f achievement tests 

des igned to test recall and application of weather type 

information. 

Action research that is classroom-based, in v o lves many 

participants each with his individual values a nd perceptions. 

Any teaching situat ion is created and coloured by all those 

acting within it , so that each participant can contribute 

something valuable to the overal l researc h e xercise . An 
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inquiry by one of the participants alone <eg. the teacher) 

would yield one-sided findings. It is necessary, therefore, 

that triangular techniques be used to explain more fully the 

complexity of the classroom situation by viewing it from more 

than one standpoint <Cohen and Manion, 1989). Investigator 

triangulation was achieved by means of another geography 

teacher acting as a non-participant observer. 

Triangulation may be defined as qualitative cross-validation 

<Wiersma, 1986) involving two or more methods of data 

collection in researching an aspect of human behaviour <Cohen 

and Manion, 1989). It implies explaining the richness and 

complexities of a situation from various perspectives so that 

there is a minimising of bias or single observational style 

that would distort the researcher's view of reality. 

According to Wals, Beringer and Stapp (date unknown) action 

research ought to be a continuous spiral process comprising 

three phases: plan development that aims to solve a problem, 

plan implementation, and evaluation o f the effectiveness of 

the exercise . A new plan emerges out of the evaluation and 

the whole process or cycle is repeated, thereby incorporating 

new ideas and meeting the needs of the changing situation. 

Based on the above notion a particular resea r ch model wa s 

required to suit this study . 

The model sought for this research had to exhibit the 
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following characteristics: 

(i) It had to be flexible enough to accommodate the two 

stages through which the research evolved. 

<ii) Both formative and summative evaluation had to be 

accommodated. 

(iii) Because the study was a pilot study, the model had to 

be cyclic. 

A number of action research models are available, however, 

Elliott's model was felt to be most pertinent to this study 

as it fulfilled the structure within which the study 

developed. 

3.2 THE USE OF ELLIOTT'S ACTION RESEARCH MODEL 

Hopkins (1985) discusses Elliott's action research model 

<Figure 3.1) which is an elaboration of Kemmis' schema of the 

action research spiral. 

Applied to this research, the initial idea that was 

identified involved the more effective teaching of S.A. 

climatology. A 'reconnaissance ' <using Elliott ' s 

terminology) involving fact finding and analysis revealed 

that pupils have conceptualisation problems relating to S.A 

weather patterns and the synoptic chart , and, that a teaching 

s trategy ought to be developed to consolidate the concepts 

taught in the secondary school in a way tha t leads to better 

visualisation of those patterns and concepts. This 
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CYCLE! 

AMENDED I'LAN 

ACTION STEPS 1 

ACTION STEPS 2 

ACTION ST!:I'S J 

CYCLC 3 

AMENDED PLAN 

ACT10N STEPS 1 

ACT10N STEPS 2 

ACTlON STEPS 3 

Elliott ' s a c tion research model (After Hopkins, 1985 :36> 
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'reconnaissance' is the subject of Chapter s 2 and 4. 

The general action research plan incorporated three steps. 

*Action step 1: Theor etical weather type models based on 

synoptic chart patterns were devised to aid the pupils ' 

understanding of climatological concepts and their 

visualisation of weather patterns in the southern African 

context. 

* Action step 2: Hardware models were devised to enhance the 

teaching of the weather types. 

<Steps 1 and 2 also constituted the first stage of the 

research exercise). 

* Action step 3: Evaluation instruments were developed to 

test the effectiveness of the use of weather t y pe models as 

teaching-learning devices in two settings. (This step 

constitutes t he second stage of the research e xercise ) . 

The implementation and effects of the use of weather t y pe 

models was then monitor ed using a number of evaluation 

instruments. The implementation and monitoring of the action 

steps are dealt with in detail later in this chapter and in 

chapter 5. 

The final reconnaissance is a reflection on t he 

implementation and effects of the action steps employed and 

is the subject of chapters 5 and 6 . Such a reflection ought 

to lead to the revision of the general idea and the whole 



47 

cycle is then repeated. However, because of its nature and 

contents, this study may be seen as a pilot study employing 

only the first cycle of the action spiral. 

Elliott's model does have one drawback in the context of this 

research. This model does not consider the fact that 

research of an ethnographic nature evolves and cannot always 

be premeditated. For example, the weather type models were 

first developed to solve a problem in the classroom, there 

was no intention or plan at that stage to test the models in 

a research setting. 

3.3 APPLICATION OF THE MODEL TO STAGE ONE 

The first stage comprised firstly, the identification of the 

problems associated with the reading and interpretation of 

synoptic charts. Thereafter, the development of the weather 

type models as a possible solution to the problem is set out. 

In the course of teaching secondary school pupils from 

standards six to ten over a period of thirteen years, the 

researcher identified the following problems related to the 

pupil's understanding of synoptic chart interpretation: 

<i> While the key concepts had been taught, many pupils 

<especially those on the standard grade) exhibited 

difficulties with the consolidat ion of climatological facts 

and concepts into a meaningful whole as is required in the 

interpreta tion of synoptic charts. 
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( i i ) Pupils had difficulty in relating the synoptic chart 

theory taught in the classroom to the weather reality 

outside. 

<iii) While pupils were able to read or identify synoptic 

features on a map, they displayed uncertainty concerning 

higher order skills such as generalising, analysing and 

p redict ing . The researcher identified rote memorisation 

rather than understanding as the reason for this problem. 

( i v ) Pupils often indicated that synoptic chart questions 

i n the e xamination were unpopular, and, that those ques t ions 

that carried the fewest marks for synoptic chart inter­

pretation were chosen in the examination. 

(v ) The synoptic chart questions in the examination paper 

were poorly answer ed . 

<vi) Textboo ks used in the school offer few three-

dimensional diagrams to illustrate weather proc esses and 

systems. 

Fr o m t he above-mentioned difficulties a problem could be 

pinpo inted : What teaching/learning device could be developed 

t o enhan c e the tandem processes of perception and conc eptual ­

isa t ion so that pupil understanding of syn o ptic charts could 

be aided? 

Theore t ical weather type model s were designed in 1989 by the 

researcher in an attempt to solve the problems listed above , 

and more specifically, for the following purposes: 
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(il To improve the pupil's visualisation of intangible 

weather processes and patterns in the southern African 

context. 

( i i ) To establish and consolidate the concepts that were 

taught in the secondary school. 

(iiil To establish the major components that comprise 

southern African weather. 

(iv) To teach these components in a progressive manner from 

simple types to complex types. 

The theoretical weather type models were then printed and 

bound into small study guides to be used in the classroom. 

It became clear that mor e could be done to improve pupil 

visualisation of weather types and to instil enjoyment in 

learning about them by developing supporting material such as 

hardware models and simulation games to illustrate frontal 

depressions, coastal lows, and the like. Journal articles 

and various text books were consulted. In this regard the 

British journal Teaching Geography was especially helpful. 

3.4 APPLICATION OF THE MODEL TO STAGE TWO 

The point has already been made that the nature o f this 

study demands that a method suited to a particular rather 

than the general o r universal situatio n be employed. McElroy 

<1984 ) r ecommends that a case study appr o ach be used in 

c lassroom-based research where partic u l arisation and 

improvement are impor tant features o f the resear c h. The case 
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study is essentially research in depth rather than in 

breadth. Such evaluation has the advantage of revealing new 

knowledge from the familiar and in a way that is not overly 

intrusive or foreign to the research participants. The case 

study is also well suited to research involving small 

response groups. Furthermore, case studies are a 'step to 

action' as they begin in a world of action and contribute to 

it and although they are difficult to organise, they are 

'strong in reality' and down to earth. <Adelman in: Cohen and 

Manion 1989:150). 

This case study can be criticised for the fact that the non­

participant observer was not an outsider, but the actual 

teacher of the class. Bias may have occurred in his 

evaluations and the pupils reaction to the lessons may have 

been affected by his presence. McElroy <1984) advises that 

the participants ought not to be intimately involved so as to 

minimise a blinkered view. 

A disadvantage of the case study method is that it must be 

time consuming to be of value. This case study suffers that 

limitation owing to the time restrictions imposed on it by 

the school circumstances . 

While t h is study was based on the tenets of action resear c h, 

the proc edures foll o wed were in fact a cas e stu dy appl ication 

of action res earch. A c o mprehen s ive s tud y was conduc ted in a 
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particular area of the syllabus with a minimum of inter-

terence in the day to day activities of a small class of 

pupils in one school. A model-based approach devised to 

improve the teaching of S.A climatology was evaluated both 

quantitatively and qualitatively. 

Evaluation is a key factor related to the solutions of 

problems inherent in case studies and is also built into this 

model. Guba and Lincoln (1988) indicate the axiomatic 

differences between the rationalistic and naturalistic 

paradigms for evaluation and these are summarised in Table 

3.1. below. This thesis employs both paradigms as the author 

believes that the two complement each other. In the case of 

the standard 10 research exercise, a cause-effect relation-

ship (characteristic of rationalistic enquiry) was sought, 

ie. can the use of the depth perspective used in weather type 

models result in better conceptualisation which should be 

reflected in higher test scores. The standard 10 experiment, 

however, does not provide a full enough picture of the 

effectiveness of the model-based teaching strategy as it does 

not probe the constellation of human factors involved; this 

would be better accomplished by using a naturalist approach 

such as that used with the standard 9 class. 
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TABLE 3.1 Axiomatic differences between rationalistic and naturalistic 

paradigms (based on Guba and Lincoln, 1988 ) 

AXIOMS 

Nature of 
reality 

Enquirer­
respondent 
relationship 

Nature of 
truth 
statements 

Causality 

RATIONALISM 

Single, tangible and 
fragmentable into independent 
processes and variables. 

Convergent enquiry suited to 
hard and life sciences. 

Enquirer assumes discrete 
inviolable distance from 
'object' of enquiry. 

Interaction regarded as 
intrusive. 

Nomothetic body of knowledge 
encapsulated in generalisa­
tions. 

Truth statements are context 
free. 

Generalisation makes 
differences among units 
in tr ins ica 11 y un interesting. 

Every effect has a cause 
which can be demonstrated 
by e xper imen t. 

Relation to Objective methodology 
values guarantees that enquiry is 

value free. 

I 

NATURALISM 

Multiple and intangible 
existing in the minds of 
people. 

Divergent enquiry suited to 
studying human behaviour. 

Denies subject-object 
independence, they influence 
one another. 

Interaction exploited for 
sake of enquiry. 

Idiographic body of know­
ledge encapsulated in 
working hypotheses descri­
bing individual cases. 

Human behaviour is never 
time or context free, 
hypotheses work within 
contexts and are transfer­
able to similar contexts. 

Differences are as important 
as similarities. 

Only patterns of plausible 
influence can be inferred. 

Human relationships involve 
interacting factors, events 
and processes - searching 
for cause-effect chains 1s 

imposs ible. 

Values always impinge on 
enquiry in terms of: 
* investigator's selection 

of problems, theories, 
instruments, and data 
analysis modes. 

* underlying assumptions of 
the substantive theory 
guiding the research and 
of the methodological 
paradigm. 

* respondent's values 
* possible interac tions 

among the above. 



53 

The process of evaluating how the standard 9 model-based 

lessons fared can be termed illuminative and qualitative 

<characteristic of the naturalistic paradigm>, as it attempts 

to achieve more than evaluation based on the rationalistic 

model in which only the gains in knowledge made by the pupils 

are measured quantitatively. The teaching situation involves 

a complex web of interacting factors, events and processes. 

The enquirer-respondent relationship cannot therefore be seen 

as a dichotomy in the rationalistic sense: consequently 

enquirer-respondent interaction must be exploited if a 

working hypothesis is to be formulated. 

Graves <1975; 1980) identifies several strengths of 

illuminative evaluation not shared by the traditional input­

output (rationalistic) approach: the worthwhileness of the 

curriculum (or oart thereof) is tested; it avoids the 

difficult and sometimes impossible task of defining precisely 

the behavioural objectives involved; the unintended outcomes 

of learning ca n be accommodated; the fact that geography is 

in a state of flux, with the result t hat educational 

o bjectives and processes a re continually changing, is 

respected; and , it does not incorrectly assume that all 

variables (eg. style of teaching, environmental conditions, 

social psychology) remain the same. 

There are other reasons for choosing a qualitative rather 

than a quantitative approach with the standard 9 class: 
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<i> In the author's opinion, an experimental approach using 

a pretest-posttest research design would have been 

impossible, as ther e were too many intervening varia bles. 

For example, the ef f e c t of other educational media 

<television, videos, magazine articles, etc.) dea ling with 

the learning material may have advantaged some pupils . 

<ii> Such a design would not quantitatively prove that the 

strategy employed was superior to any other . 

<iii) The standard 9 class made available by the school for 

the research exercise consisted of only 12 pupils . Three 

pupils were absent for one of the two exercises which meant 

that only nine pupils could be fully accommodated in the 

research . Because the number of respondents was so small, a 

qualitative and illuminative research approach was chosen . 

Evaluation is concerned with the worthwhileness of various 

parts and activities of a course . The best type of 

evaluation for this research would be formative evaluation. 

In contrast with summative evaluation, which assesses the 

overall worth of a course from a post hoc stance, formative 

evaluation is undertaken during a course and is aimed at 

providing information fo r the improvement of a program. It 

provides the researcher with information in order that 

decisions may be made concerning the suitability of all 

aspects of a course (Halloway , 1984). 

In order to facilitate triangulation a rang e of research 
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instruments was used t o cross reference the research data and 

included: 

<i> Teache r <non-participant) o bservation schedule and 

summary, 

( i i) Pupil tests to gaug e pup i l understanding of the 

lesson, 

<iii> Pupil evaluations (questionnaires> of the lessons 

( iv) A semantic differential to evaluate pupil attitudes 

towards the course 

<i> Non-participant teacher observation schedule and summary 

Systematic observation, also known as process-product 

research, was first used extensively in the late 1950's and 

early 1960's to measure classroom processes . Medley <1982> 

defines systematic observation as the recording of 

observations of classroom behaviour by a trained observer 

according to an observation system or scheme. The 

observation scheme defines the events to be observed and the 

procedure to be adopted in recording them . 

Interaction analysis simi lar to, but much simpler than that 

developed by Flanders (in: Medley , 1982 ), was used . The 

observation schedule <Table 3.2> was subdivided into two main 

sections: general information and the use made of the model s ; 

and , the verbal inputs made by the teacher and pupils. The 

non-participant observer ticked those items on the list that 

he observed during the lessons. By dividing the lesson t i me 
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up into five-minute periods, the recorder was 

indicate in which period the event took place. 

able to 

There are three distinct advantages to using such a system. 

Firstly, it is possible to tell which events occurred during 

the same five-minute period and which did not; secondly, the 

recorder's task is simplified as he need only concentrate on 

the listed items; and thirdly, the recorder's initial 

training is made easier . 

This s ystem of observation also has its disadvantages. 

Reality is reduced to a few ticks next to a number of 

prescribed behaviours, thereby handicapping the researcher ' s 

later recall of the research situation, especially when the 

researcher is not the recorder. There is a tendency to 

concentrate on particular things at the expense of 

unanticipated evidence <McElroy, 1984> . Columns tor 

additional comment by the observer can he lp to alleviate this 

problem to a limited extent . A third disadvantage is that the 

system is only as good as the recorder ' s observations . 

The non-participant observer used t h e observation schedule to 

facilitate the completion of an observation summary <Table 

3 . 3) • The non - partic ipant observer used a five point rating 

sc ale to indicate hi s feelings on the standard 9 course as a 

whole. The scale ranged from very weak <1) to excellent ( 5 ) . 



TABLE 3.2 Teacher observat i on s chedule 

GEOGRAPHY TEACHER OBSERVATION SCHEDULE 

SECTION a 
1 . Re fer ence made to real world 

2. Topic d e finit i on 

3 . Use of key concepts 

4. Use of models during the l esson : 

4.1 i c onic 

4.2 cross s~ctions 

4 . 3 weather types 

4.4 synoptic charts 

SECTION ~ 

1 . Teacher input : 

1 . 1 questions leading to: 

1·ecall of facts 

problem solving 

1 .2 requiring pupil participation i.t.o: 

direct obser vation 

in te1· p1·e ta tion 

app l.ica t .:..on 

2 . Pupil input: 

2.1 information sought i .t.o: 

clarific~tion of concepts 

clarification of ins t ruments used 

other clarif i cation 

2.2 questions answered 

Minutes ------- ~ 

0 5 10 15 20 25 3() 35 4l) 45 50 55 60 6 5 70 75 80 85 

I [ I I I I I I I I I I I I I I I I 

I I I I I I I I I I I I I I I I I I 

I I I I I I I I I I I I I I I I I I 
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The summary comprised evaluations of five categories: general 

aspects, the models used, how the models were used, teacher­

pupil interaction, and, the development of skills. 

An analysis of the frequencies of each observed item in 

the schedule, as is normally done when using this observation 

instrument, was not necessary for the purposes of this 

research. The schedule was used by the non-participant 

observer as a guide for the completion of an observation 

summary. Furthermore, no comparative studies using frequency 

data from similar situations were envisaged. Had more than 

one o bserver participated in the research a test of the 

reliability of the schedules and summary wo uld have been 

necessary to ensure that disagreement in recording is kept to 

a minimum. However, a s this study was limited i n its scope 

to only one classroom setting, only one obser ver was needed 

and a reliability test was therefore not necessary . 

Content val idity of the observatio n schedule and summary 

is n ot established statistically, but depends on the opinion 

of informed persons. Content validity may be defined as the 

degree to which a test <the observation schedule and summary 

in this case ) succeeds in measuring what it sets out to 

measure (Mulder , 1987). It involves an item-for-item check 

of the doc uments and was c onducted in collaboration with the 

r esearcher' s supervisor to establish whether: 

* each item contributed towards the purpose of the 
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TABLE 3.3 Teacher observation summary 

GEOGRAPHY TEnCHER QPSeRVATION SUMMARY 

!NSTRUCTIONS 

l. Pt•••e indicat~ your feelings conc~rn ing P~ch of th@ lt~ms below 
by circl1ng the ~ppropr i•t• r•t~ng in the column next to ••Ch 
!h•f'l'l . 
Th• r~tinQ~ to b~ used are: 

1 • Very wa•k 
2 • We•k 
3 • S~tis factory 

4 • Good 
5 • EJCcellent 

2. On the right hand ~ide o f the r•tings column are spa~•• to record 
anv •ddition•l infor~ation which you may feel dQserv•~ ~•ntion 
concern1ng each item . 

3. Ple•sv be fr•nk a nd as d e tail•d as po~sib le- ev~ry piece of 
1n for~atton will help to illumine the r~s•arch area. 

A.~ 

s 

2. Clou·i ty iu defining topic area 3 5 

3. ~ist1n9 of concepts rel~v•nt to the topic 2 3 

D. EVALUA'TlQN Qf.. !.!:::iS. MODELS Y.iSQ twhere •pplicableJ 

v isu• I appe .J t 

qpflection of fund~rnent.:J\~ 

~eduction of no i~e 

<11 wholl!!': 

Reduct1on o f noi ~• 

lntvQ•·CltlOn o f clim~ toloqical conce pt'5i 

Potentidl for ~onceptualisation 

7 . I c on ic a.odeJ~: 

neduction of ~oi~e 

Re leva nco to Souther n Afric a 

P::> tentia l fo,. conceotuoil.l~Ation 

10. C l.u·1 f1catl on of di~to,.tions in ""Odll'l 

J2 . Puptl O,. l!!'d l Ctlon of c hanges 

3 

3 5 

3 5 

L_~:_L_3~4_L_:_, ______________________________ ;;;) 

r-.--.--.-.--+------------------------------ ----
5 3 

3 5 

2 3 5 

3 4 s 

2 3 5 

3 4 

3 

3 5 

2 3 5 

3 

~~--2-+-3-·~~--5~---------------------------------·--------------­

--
2 3 5 

3 5 

r--r-2-;---;-~r-5~-------------------------------------·--·----

~~~~~--~----------------------------------

·---·-l-----------------------------------------1 4 5 

I 2 3 5 ---------

~~-r-2-+-3-t--;--S~---------------------------------------·--

~~--··-----~--+-----·--------------------------------------
2 3 5 

2 3 5 

I 2 3 --+-5~----·--------------------------------

1-t ~- r;- ~-j;--------------·----------------- -···· ·------·-
1'5 . Re"S oer.: t f o,. d Jf~erem·e o;o 1n aupll $ \ ? 3 =t~ 

l_ __ ~P~e~r~c~c~O~It~u~>~l~•=~~·~•c~n~e~•~•~----------------·------~==~~J~==~-~~~ ·------------------·- -----------------·----
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TABLE 3.3 cont . 

o. TEI>CHER-PUP I!. INT~RI>CTJON 

16. F'upi ts: 

tnt•re'5 t 2 5 

I nquiry 2 3 5 

Span tane i ty in answer-ing qu•,;. tion s 2 3 5 

Apparent •'!i s i mitation of c onc;ap ts 2 3 .. 5 

p_,,.. I;; ic ipa t ion in the le~son 2 3 s 
--

17. Tcacho,.: 

Cl.1r it;v in e~epl•nation 2 3 s --:-r 
Cl.oar! ty e~epl anation c t models 2 3 .. ~ 

Oov•h i 1 i nQ ot conce p t s and mod els 2 3 5 

Cove ta i 1 ing o f ll'odel., and synaptic fftaps 2 3 5 

J n teqr-a tion of cli.natoloqical concepts 2 3 .. 5 

P l tctHnq c f l e-sson a t pypi Is· leve l 2 3 5 

Progr-P'SS ion frol'l\ t>imple- tc complex concop ts 2 3 5 

D. DEVELOPMENT QE.~ 

19. Nvmer.o~cy 2 3 5 

1'L Gr•ph1cacv 2 3 .. 5 

cv. Loqi-:o~ti ty 2 3 .. 5 

--
21. L1t~racv 2 3 5 

--
2~. 1 n lt!rPr• ta t1on ct i llustr.ttive ma ter1•l 1 2 3 5 --23. Aop t ac a Uon o f ski Its tc n e 14 s.i tuft t1ons 1 2 3 5 

2•. P.,rceotton cf rea I itv 2 3 5 

25. Cnc;n l tav• skt 1 ts: 

Reca \I cf f o.c ts 2 3 5 

Comprenllfi"'S ion <r e statemon t/ reorqan !Sol. tion 2 3 .. 5 

~· ~no ... ledge J 
An .J )V'S ,~ C iden ti f lc• tion c t C4to\J$05 1 cone tv- 2 3 ~ 5 
~:.ens, -.uooorti"'e Pvidenc:e , r"l!'lcJt l on•h i ps) 

Svo the• Ls C inrl i•, idu.;a J i-.od c re•tJvR 2 3 .. 5 
fllater~ _,l , prediction~ , problem solv inq 1 

Evo1 lu.a tion Co;:tif'l i on based o n c~n judge,..en t J 2 3 5 

exercise 

* each item is not measuring what has already b e en covered 

by ana ther i tern; 

* there are not too many or too few items on a particular 

aspect; 

* all aspects are covered by the items. 

<ii> Pupil tes ts 

Ob ject ive achievement tests were used in the a sse s sment of 
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the outcomes of pupil learning to establish whether an 

improvement had occurred in the pupils ' understanding of 

weather types and in their skill in synoptic chart 

interpretation. The tests were designed to test lower order 

cognitive skills (recall and comprehension of facts> and 

higher order cognitive skills (application, analysis and 

synthesis of information> as found in Bloom ' s taxonomy 

<Nowlan, 1990; Stenhouse, 1975>. The testing of achievement 

in the highest order thinking ski ll, v iz. evaluation, was 

not necessary as per sonal value judgements are not exercised 

in synoptic c hart interpr etation. 

Objective tes ts were used bec ause a wide range of this 

s e c tion of the syllabus can be sampled <Graves, 1975> . The 

major disa dvantage of this type of testin g is that it is 

o b jective only in the marking. As the choice of the 

questions is subjective, the results from the tests may not 

be a reflection of whether that part of the syllabus has been 

grasped. 

One short-an swer test was completed by t he standard 9 c l ass 

<Table 3.4) to test their g r asp of basic concepts related to 

coastal lows. An essay-type test <Tables 3 . 5 & 3 . 6) was 

completed by both the classes <standards 9 and 10> in an 

attempt to test the whol e range of cognitive skills mentioned 

above, and, to e stablish whether the pupils cou l d apply newly 

acquired knowledge. 
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TABLE 3.4 Short answer test paper <coastal lows) and answers for 
standard 9 class 

ANSWER MEMORANDUM 
EXERCISE ON COASTAL LOWS NAME 

1. Why are coastal lows best developed in winter ? 

An ticyc lon ic c ircu la tion is strongly developed/ 

Strong offshore flow in winter I 

2. Where do they originate and what path do they follow ? 

(2) 

Along the west coast/ They skirt the SA coastline/ 

They migrate from west coast to east coast/ (3) 

3. Describe the weather conditions that occur with the passage of a 
co as ta 1 low. 

Ahead of coastal low: Hot/ dry/ berg winds/ 

offshore flow/ 

Behind coastal low: Cool/ cloudy/ onshore flow/ (7) 

4. What changes in weather can be expected to follow within hours of 
the passage of the coastal low? 

Cold snap ( 1 ) 

5. Complete the rough synoptic maps below by drawing in the isobaric 
patterns to show a coastal low situation : a) at its point of 
origin; and b) along the eastern Cape coast a few days later. 
Do not write in isobaric values, simply indicate high and low pres­
sures with H and L, and wind directions and their characteristics. 

<6) (6) 

Point of or igin Along eastern Cape coast 
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TABLE 3 .5 Essay-type test paper (consolidation e xerc ise) and 
answers fo r standard 9 class 

CONSOLIDATION EXERCISE NAME 

Study the synoptic chart and answer the question that follows. 

······· ···· ······· 

H .... 

:···· ······ 
.. . .. .......... 
·· .. ... .. ....... 

Describe and explain how the weather conditions will change over the 

next 48 hours in East London. 

ANSWER MEMORANDUM (30 MARKS) 
Ahead of coastal low: 
Berg winds/ owing to offshore flow / down escarpment/ hot! 

dry/ cloudless / adiabatic heating/ decrease in pressure 

with onset of coastal low / 
Behind coastal low : 
Onshore flow with trailing edge of coas ta 1 low/ cooler / 

moister/ cloudy/ possible drizz le/ veering wind/ cirrus 

cloud I her alds approach of cold fran t 
Passage of cold fran t: 
Increase in pressure followed by fa 111 wind backs from NW 

t o SW as fran t passes/ humidity inc reases/ temperature 

falls/ drop in RH as cold sec tor passes/ cumulonimbus/ 

cold snap/ storms / snow I pressure rise/ clearing from W/ 
(25 FACTS + 5 FOR STYLE = 30) 
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TABLE 3.6 Essay-type test paper <Winter circulation> and 
answers for standard 10 class 

CANDIDATE'SD 
NUMBER 

PUPIL WORKSHEET FOR WINTER CIRCULATION UNIT 

INSTRUCTIONS 

1. This is not a test that counts for marks. The results are 
to be used in research. 

2. Please do not indicate your name - anonymity and con­
f iden tia 1 ity wi 11 be maintained. 

3. Please answer the following question as ~as possible 
without using diagrams in your answer. 

4 . You have 10 minutes to complete the exercise. 
Thank you for your co-operation and valuable contribution. 

QUESTION Why are winters over the highve l d of s outhern 
Africa associated with dry conditions. 

ANSWER MEMORANDUM [20 MARKSJ 

Anticylonic circulation dominant in winter/ 

S. Atlantic high, S. Indian high and Kalahari 

high form continuous belt of high pressure/ 

Kalahari high strengthens/ exerts influence 

down to plateau level/ Air subsides/ heats up 

adiabatically/ dries out/ becomes stable/ 

creates inversion layer across sub-continent/ 

Air cannot rise to form deep cloud/ Inversion 

layer acts as plug/ and keeps moist maritime 

air from being advected over the escarpment/ 

Drought prevails. 

[15 FACTS + 5 FOR STYLE = 20J 
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In the marking of the essay-type answers, the reproduction of 

facts contained in the worksheets did not necessarily show 

that the pupils understood the lesson unit. It was therefore 

decided that the use of concepts would have to be scrutinised 

to ascertain whether the weather type models aided the 

pupils' understanding or not . 

(ii) Pupil evaluations of the lesson 

Towards the end of each of the two standard 9 lessons, the 

pupils were required to complete an evaluation of the lesson 

using a three point rating system <Table 3.7 below). The 

role of the pupils in the evaluation of action research is 

justified, as they are the participant clients for whom the 

study has been devised. As the clients, their approval or 

disapproval provides an insight into the process from yet 

another view-point as was pointed out earlier in the context 

of triangulation as a research technique. 

An important drawback of the evaluation schedule is that the 

responses from the pupils are ·patterned' by the question­

naire, so that the freedom of the respondent to express his 

opinions fully, is restr icted. This limitation is not 

confined to evaluation schedules alone. Any form of 

e valuation follows a predetermined format, and this includes 

e valuation by interview. An interview was not practicable 

bec ause of time limitations assoc iated with the running of 

the s chool - the researcher had only two lessons in which to 



TABLE 3.7 Pupil eva luation of the l esson on coastal lows 

PUPl_h EVALUAT ION OF TEACHING UNIT IW_ COASTAL LOWS 

STANDARD _______ _ GRADE <HG or SG AGE ____ yrs mths 

This is a questionnaire and not a test- there are no cor~ect or 
incorrect a nswers. Please be totally honest ~n your response. 

PART ONE 

1. Please indicate your feelings on the lesson by circling the 
appropriate rating 1n the column ne~ t to each question. 

2. The rat1ngs to be used are: 

I ~ Not a t a 11 
2 Partially 
3 s Fully 

For el(ample, 

To wha t extent did you enjoy the lesson 7 

means tha t you partial ly enjoyed the lesson. 

OUEST IONS 

To what e xtent 

1. did the models aid your underatanding of coastal lows? I 2 
1---1--· 

2. did the eros~ sec t ion al diagrams a1d your ,Jnder­
standing o f coastal lows ? 

3 . did you under~tand the note~ <key facts> ? 

4. do you feel confident about interpreting codsta l low 
low information from a synoptic chart ? 

5 . Mave you grasped the following concepts: 

low pressure cellfi ? 

h1qh pressure ce l ls? 

l 2 

1 2 

l 2 

1 2 

1 2 

3 
1-··-

3 
··-
3 

3 

3 

3 

1--- -- --
ot fshore flow ., 1 2 .I 

onshore flow ? I 2 3 

1 2 3 

ad vee t1on ? I 2 3 

To wna t extent : 

--- r-·-· 
6. did you understand the lesson a s A who!e ., l 2 3 

1-·· 
7 . d ld the lesson interest you ? I 2 

1---
8. dld you enJOY the les!i>on ? 

9. d io you f1nd the leso;on clear ? 

1 2 3 

2 3j 

I . Which part of the lesson did you f1nd: 

1 . 1 most 1n teres ting ? 

1.2 most bor1ng? 

I .3 easiest to understand ? 

1 .4 hardest to understand ? ---------------· ·----- --
--------------------------------·-··--·--

2. ls there anything else that you w1sh to comment about conc~1· n~ ng 

~ny a~pect of the lesson ? 
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conduct the whole exercise. 

The overall results, derived from the pupil evaluations, were 

then compared to those derived from other sources such as the 

semantic differential and the observation schedule and 

summary. In this manner a degree of methodological triangu-

lation, or what Denzin (in: Cohen and Manion, 1989:274) 

refers to as 'between methods triangulation ' was achieved. 

(d) The semantic differential 

The semantic differential is a technique used to measure the 

meaning a concep t has for different people and is frequently 

used to measure attitudes in research (Adams, 1982; Oost-

huizen, 1986). It is grounded in the idea that meaning is 

given within a definite semantic space. <Figure 3 .2 ). Using 

factor analysis, Osgood (1976) identified three factors or 

d imensions within the semantic space, viz . evaluation, 

potency and activity. According to Dane <1990) the 

evaluation dimension has a bearing on the overall positive or 

negative meaning attached to a concept, potency refers to the 

overall strength or importance of the concept, and activity 

refers to the extent to which the concept is associated with 

action or mot ion. 

The three dimensions may be represented as axes within the 

semantic space <Figure 3.2 below) whic h determine the nature 

and quality of the meaning given . The positions that the 
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meanings assume on the various axes i ndicate the intensity or 

quality of those meanings <Van den Aardweg & Van den Aardweg, 

1989 ; Vrey, 1979 > • 

Oosthuizen (1986) argues that an interesting parallel is 

inferred <though not yet empirically researched) between 

Osgood's evaluative, potency and activity factors and the 

categories of significance (or meaning) attribution, 

experience and involvement respectively. 

/ 

I 
I 

/ 

/ 

/ -s 
-5 

x -axis 
y -ax is 
z-axis 

eva /uat ion 
potencv 
activity 

FIGURE 3.2 The semantic space showing Osgood ' s dimensions 
<after Oos thui zen, 1986) 

Sign ificance attribution focuses on the cognitive domain, ie . 

knowing, recognising, naming, understanding and applying . It 

implies that the nature and quality of relations with 

something or someone are determined by the meaning or 

significance assigned. Experience c an be described as the 

intentional, definite, subjective and persona l stance of a 

person in his commun ication with rea lity and con s i sts 
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of the affective dimension. Through experience, the potency 

or varying degrees of pleasantness or unpleasantness of a 

situation is evaluated. Involvement may be defined as the 

person's concern with a particular situation which prompts 

him to act and it is distinguished by conative action. 

By using the above mentioned categories as the axes in the 

semantic space, the researcher was able to gauge how 

meaningful the model-based lessons were to the standard nine 

pupils by having them rate their feelings along continua 

between opposite adjectives <Table 3.8 below). Each pupil 

was asked t o rate his posi t ion with respect to wo r d pair s 

r elated to the course and representing the three categories 

of exper i e nce, involvement and significance attribution. The 

rating chosen provided a scor e between 1 and 5 wh ic h s er v es 

as a measure of the degree of negativity or positivity that 

the pupil attached to each item. Rating scores could t hen be 

totalled and averaged to provide a c learer pic t u re of the 

overall impact of the lessons on the pupils. 

The actio n r esearch procedures 

In accor dance wi th Elliott 's action resear c h model, thi s 

s e c tio n dea ls with t he implementa t i o n of the a c tion step s . 

The monito r i n g o f tha t i mpl e me nta ti o n a n d its e f fects a re 

des c r ibed . 

The researcher visited one East Lon don sc hoo l to gauge t he 
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TABLE 3.8 Semantic differential an pupils ' attitudes 
towards the standard 9 course 

PUPILS' ATTITUDES TOWARDS THE COURSE 

STANDARD GRADE <HG or SGl AGE ____ <yrsl ____ <mthsl 

INSTRUCTIONS 

I. Please indicate the intensity of your feelings towards the course on 
coastal lows and mid-latitude depressions by drawing a circle around 
the number that expresses those feelings best. 

For e><ample: 
I associate the course with the following: 

Boring 10 2 3 4 5 Interesting 

Illogica l 1 2 3 4 0 Logical 

Difficult I 2 0 4 5 Easy 

indicates that the course was boring,_ logical a nd neither too 
difficult~ too easy. 

2. Please be totally~- this is not a test , there are no right or 
wrong answers. 

3. Your name is not required. 

associate the course with the fo llowing : 

Unpleasantness 1 2 3 4 5 Pleasantness 

Tension 1 2 3 4 5 Rela><ation 

Frustration 1 2 3 4 5 Fulfillment 

Failure 1 2 3 4 5 Achievement 

Oissa tisfac tion 1 2 3 4 5 Satisfaction 

Boredom 1 2 3 4 5 Interest 

Difficult 1 2 3 4 5 Easy 

Passive involvement I 2 3 4 5 Active involvement 

Undemanding I 2 3 4 5 Cha 1 I eng ing 

Rejection of conten t I 2 3 4 5 . Identification with content 

Illogical I 2 3 4 5 logical 

Vague I 2 3 4 5 Clear 

Unintelligible I 2 3 4 5 I n te I I ig i b I e 

Irrelevant I 2 3 4 5 Relevant 

Unrealistic I 2 3 4 5 Rea 1 is tic 

Than~ you for your co-operation and valuable contribution . 
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effectiveness of a model-based teaching and learning strategy 

with senior secondary geography pupils . 

used in two different research designs: 

Two classes were 

1 . A standard 10 class was used to test whether one 

particular weather type model, devised by the researcher, 

helped as a learning device i n the assimilation of S.A. 

climatological concepts. 

2. Two other weather type models were taught by the 

researcher to a standard 9 class with the class teacher 

observing the lesson as non-participant obser v er . 

Procedure for the standard lQ class 

Acc ording to Van den Aardweg and Van den Aardweg (1989) 

e x perimental research is used to test an hypothesis b y means 

of carefu ll y c ontrolled cond i tions in whic h the effect of a 

manipulated independent v ariable is obse rved while all other 

variables are held c onstant where possible. The hypothesis 

te s ted was that pupils are better able to assimilate 

climatological concepts thr ough usin g depth perspectives o r 

schematic cross-sections than those pupils who d o not. This 

design requires that an exper imental group <using the depth 

pers pective ) an d a control group <no t us i ng the depth 

perspective, but i n which all factors a r e i dent ical to those 

in the experimen ta l situation) be use d. Any differ e nce in 

the lear n ing results between the two groups should be due to 

th e introduction of the s pecific variable <the depth 

perspective) . 
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A standard 10 class of 22 boys of mixed ability was divided 

into two matched groups of similar ability. Matching was 

done on the basis of intelligence quotients <Table 3.9 below> 

as marks on past performance in SA climatology were not 

available. The experimental group was then chosen by 

flipping a coin. 

TABLE 3.9 Matched intelligence quotients of pupils in groups A and B 

PAIR GROUP A GROUP B PAIR GROUP A GROUP B PAIR GROUP A GROUP B 

1 133 136 5 113 114 9 104 106 
2 121 119 6 113 113 10 102 100 
3 116 117 7 111 112 11 84 88 
4 116 114 8 108 107 

There are limitations to the use of matching pupils according 

to intelligence quotients. The most well known intelligence 

tests, such as the Stanford-Binet test, are not perfectly 

reliable. Biehler <1981> states that the various 

intelligence tests used to measure intelligence quotients are 

based on different assumptions. Van den Aardweg (1989) 

c laims that innate intelligence canno t be measured by these 

tests because intelligence has not yet been defined . Research 

conducted by Bayley <in : Biehler, 1981) suggests that 

c onsiderable variabil ity in IQ scores occurs . Biehler states 

that children tested every two years between the ages of six 

and eighteen can reveal scores that vary by fifteen points or 

more. This variability therefore lim i ts the rel iab ility of 

t - test results derived from samples matched on the basis of 
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intelligence quotients. 

The research design employed in the exercise can be 

symbolically represented as follows: 

x, y 
Mr 

X y 
2 

where Mr = two groups matched according to IQ ratings 

X = the group that uses a weather type model 

X = the group that does not use a weather type model 
2 

y = both groups write the same test 

Each group wa s given learning material on winter circulation 

over southern Africa, but while group B was given a synoptic 

chart and key notes only, group A was given a schematic 

diagram in addition to the synoptic chart and key notes 

<Figure 3.3 below> . The g roups were given 15 minutes to 

peruse the learning material . They were then allocated 10 

minutes to complete a common test <Table 3.6) in which they 

had to complete a short essay-type question requiring an 

understanding of the facts and concepts in the learning 

material . They were not al l owed to use illustrative material 

in their answers. <Tab le 3 .6 also contains the answers to the 

questions> . 

A t-test for matched da ta was used to test the scores of the 

pupils in the two groups to ascertain whether there was a 

significant difference between the arithmetic means of the 
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two groups. The results of thi s test appear in Chap t e r 5. 

8. WINTER CIRCULATION 

. . . 
sou-r~ · A'TLA\.JTIC:.:..: · · ·-. 

HIG>i H ·::: 

.... 

KEY FACTS 

101.."1.­

··. '02.o·· 

· ·· · ·· •0 1! ·· · .. . · .. ·· . 
FRo...,...;,._«A..i 

· · · · •orr.··· o"E~ ~w CAPf:. 

· · · IOf4f. ···· ·· . 

. · ··. 1012.·· · · · 

...... 

·· •o:z.o · 

· · · IOtb: ·· 

1. Anticyclonic circulation dominates ·southern African ·•eather in ~<inter. 

2. The South Atlantic high, the Kalahari high and the South Indian high intensi­

fy and fc~ a continuous belt of high pressure ov~r the sub- continent. 

3 . The Y.aleha:-i hieh exerts its influer:ce do1<n to approxioately 1000 metres 

above see "evel ( ie below plateau level). 

<. T!~e subsicb& air of the antic:,·clone heats up adiabatically creatine en in­

ve:-sion laye ' in ~hich te~pPrature increases with hei~ht so that air cannot 

rise (ie stable air) and drought prevails. 

5. The inversion layer acts as a barrier and prevents moist maritime air frcm 

crossing the escarpcent. 

6. DeP.p cloucs cannot for.:~ over thP. plateau because of the subsidine- air of .the 

Kalaha:-i high and beca~se of tr.e absence of moist ca:-itice air. 

7- A marked diurnal tP.mperature range exists- days are normally clear and mild, 

~hil e ni~h t s are cold end r,osty because of the absence of cloud cover ~hich 

allows terrestrial radiation . 

8. The SJ Cape end the southern coastal areas are periodically invaded by frontal 

depressions resulting in rain and occasional snow over high- lying areas. 
y. Bere- winds ere most frequent in ·•inte:- (April to SepteOlber) . They occur along 

•he coes t with the approach oi a cola front. 

FIGURE 3.3 Key notes and diagrams used with t he standard 10 
class 
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Procedure with the standard ~class 

The author, as participant observer, taught two lessons on 

weather types based on the weather type models in chapter 3, 

viz. coastal lows and mid-latitude depressions. A variety of 

other models, such as polystyrene representations of a 

frontal depression and meteosat photographs, were also used. 

An attempt was made to proceed from the real world to an 

iconic representation and then to a symbolic representation 

of the coastal low and mid-latitude depression. 

The teacher of the class, who was also the head of the 

geography department, observed the lessons as non-participant 

observer and was guided in his observation by using an 

observation schedule <Table 3.2). At the end of the two 

lessons, his feelings on the lessons and the model-based 

strategies used, were reflected in an observation summary 

<Table 3.3). 

At the end of each lesson the pupils completed a test <Tables 

3.4 and 3.5) to provide an indication of the exten t to which 

the lesson material was understood. 

The pupils finally completed a two part evaluation of the 

l esson by rating their feelings and also providing other 

information not covered by the ratings (Table 3 . 7). The 

researcher used thi s technique instead of structured 
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interviews for two reasons: 

( i ) A formal structured interview is time consuming. All 

standard nine pupils at the school were due to write tests on 

a fairly wide area of the climatology syllabus. To have 

asked the teacher for two extra periods to conduct the 

interviews on the two lessons, would have been an imposition 

on h is teach ing schedule and would have disadvantaged the 

pupils in the test. 

(ii) This technique is well suited to gauging the feelings of 

an entire c lass in a semi-struc tur ed manner, which is neither 

as t ime consuming nor as rigid as a formal structured 

interview. 

The nine pupi l s who were present for the whole course finally 

completed a semantic differential <Table 3.8) at the end o f 

the course to rate their feelings in res pec t of the ir 

experience of, their involvement in and the meaning they 

attributed to the course. 

3 .5 SUMMARY 

As this study sought solutions to ethnographic problems, an 

action resea r c h approach was used . Elliott 's action research 

spiral was used as a framework, and, as the study was a pi l ot 

study, only one cycle was employed. In the first stage of 

the research, pupil d ifficulty in the reading and inter­

pretation of synoptic charts was identified as the problem, 

and , the methodology used in the design of strategies 



77 

to alleviate these problems was set out. The second stage of 

the research involved the testing of the use of the weather 

type models in two settings. In the first setting, a 

quantitative research design was used with a standard 10 

class. In the second setting, use was made of a qualitative 

approach involving a case study application of action 

research with a standard 9 class. The action research 

procedures, in which achievement tests, evaluation schedules, 

an evaluation summary, and a semantic differential were used, 

were then outlined. 
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CHAPTER 4 

THE WEATHER TYPE MODELS 

The factors which exacerbate the problem of teaching S.A. 

climatology, such as perceptual and conceptual problems, 

syllabus fragmentation, temporality and lack of continuity 

have been dealt with elsewhere. The weather type models 

discussed in this chapter were devised in an attempt to 

alleviate those problems an d formed part of the research 

procedure relating to Elliott's action research model 

<Chapter 3). 

This chapter 1s concerned with : 

1. The charac teristic features of the weather type models. 

2 . The purpose of the models. 

3. The place of weather type models in the S . A . syllabus. 

4 . How the models were devised. 

5. The va lue of the models. 

6. The theoretical weather type model used with supporting 

materia l as a progression framework fo r conceptual 

d evelopment . 

4.1 THE CHARACTERISTICS OF THE WEATHER TYPE MODELS 

The concept 'weather type model' wa s discussed in Chapter 2 , 

whe re it was stated that weather type models represent 

generalisations of repeating weather pa tterns designed to 

predic t future patterns . Each type of representation offers 
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a generalisation of the pertinent aspects of a particular 

weather type and can be used as a tool to understand the 

climatological processes involved in that particular weather 

phenomenon. It was also established that weather type models 

embrace both theoretical models and hardware models. The 

emphasis in this chapter falls on the former. 

Each of the theoretical weather type models follows a similar 

three part format in keeping with the idea that instruction 

should proceed from the familiar and pass through degrees of 

abstraction towards the symbolic. The models begin with 

annotated side views or cross sections through weather 

systems. A plan view in the form of a simplified synoptic 

chart with explanations is then provided. The third part of 

the theoretical model is made up of key facts and attempts to 

encapsulate all the information associated with the weather 

type. 

4.2 THE PURPOSE OF THE MODELS 

The purpose of the theoretical weather type models is to 

facilitate: 

(il the teaching of climatological concepts and their 

interrelationships in the conte xt of synoptic chart inter­

pretation , and, 

<iil the improvement of graphicacy skills which are 

specifically related to the properties of maps. 

More s pecifically, the objectiv es of the weather type model s 
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are: 

(i) To establish the major components that comprise 

southern African weather patterns or types. 

<ii) To teach these components in a progressive manner from 

simple types to composite types. 

(iii> To facilitate the three-dimensional visualisation of 

two-dimensional representations . 

(iv) To establish and consolidate climatological concepts 

through the medium of the synoptic chart. 

(v) To interpret synoptic charts. 

<vi> To provide concise summaries of the weather t y pes . 

It must be stressed t hat the wea t her type units are not 

ready- to-teach lesson s , but are intended for use as bo t h an 

instructional aid for teachers and a lear ning a i d for pu pils . 

4 .3 THE PLACE OF THE WEATHER TYPE MODELS iN THE S.A. 

SYLLABUS 

After s tudying a number of matriculation e~amin ation paper s , 

the Cape Education Department sy ll abus a nd sec o ndar y school 

text books such as Juta's New Window on the Wo rld series 

and Nasou's Senior Geography series, it became clear to the 

researche r that many of the weather sys t ems could be 

c lassified into weather-types . Valuable b ackg r ou nd 

information and pictorial ideas were gleaned from Strahler 

(1963); Hurry & Van Heerden (1982> ; Eyre & Gower (1983>; 

Wright C1983l ; Gren yer C1985l ; Atkin s on & Gadd ( 1986> ; Knapp 
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<1986>; Graves, Lidstone & Naish <1987>; Bond (1989>; Porter 

<1989) and Earle & Bagnall <1990) . 

The climatology sec t ion of the matriculation e xamination 

papers tended to focus on either a summer or a winter 

synoptic pattern. Such composite patterns or types involve 

the interaction of high and low pressure systems, and in 

fact, even the single types are associated with either high 

or low pressure systems. A carefully planned sequence of 

weather types and related concepts <Table 4 . 1 below) was 

designed to aid the progressive development of theoretical 

weather type models r anging from single types t o composite 

types. 

Progression implies an advance in understanding and 

performance, <Bennetts, 1981 ) . The table below <Table 4.1) 

attempts to identify the conceptual progression which ought 

to be considered in the teaching of weather types in the S.A 

syllabus . Five groups of weather patterns subsuming ten 

weather types are identified. The continental and maritime 

an t icyclonic circulation patterns are class ified in the table 

as the simplest types. Cyclonic circulation manifests itself 

in at least four for ms and they are ordered in the table 

according to their degree of complexity, viz. the heat low 

(s implest manifestation> , the coastal low , the frontal or 

mid - latitude depression , and the tropical depression most 

complex manifestation>. The third pattern combines elements 
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TABLE 4.1 The weather types and related concepts 

Single 
weather 
types 
<simple> 

composite 
weather 
types 
(complex> 

Weather types 

Anticyclonic circulation-r-over land 
L over ocean 

Cyclonic circulation --r= 

Ridges and troughs 

Winter circulation 

heat l ow 
coastal low 
fron ta 1 
depression 
tropical 
depression 

Summer circulation -.- general 
L thunderstorms 

Concepts 

Atmospheric 
pressure, isobar, 
subsidence, diver­
gence, stability, 
adiabatic warming, 
advection, South 
Indian , South 
Atlantic and Kal­
ahari highs. 

Convergence, 
ris ing, unstable 
air, offshore and 
onshore air flow, 
berg wind, cold 
and warm fronts 
and sectors, back­
ing wind, cloud 
types, occlusion, 
hurricane, eye of 
cyclone, dangerous 
semicircle, fog. 

Revision of con­
cepts from former 
units 

Revision of and 
incorporation of 
a number of former 
concepts and units 
Also inversion 
layer, drought. 

Revision of and 
incorporation of 
a number of f ormer 
concepts and units 
Also moisture 
front, line 
thunderstorms and 
migration. 

from the former and comprises ridges and troughs. The most 

complex types represent seasonal circulations, viz . winter 
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and summer circulations. The summer circulation patterns can 

be examined at different levels: on the macro-scale as a 

general type, or on a local scale where one aspect or sub­

type within the general type (in this case the thunderstorm> 

is focussed upon. 

In the next section theoretical weather type models ranging 

from single types to composite types are presented within the 

groupings identified in Table 4.1 . 

4.4 HOW THE WEATHER TYPE MODELS WERE DEVISED 

According to Ellington (1985), there are three basic classes 

of instructional methods. The most commonly used is that 

class that employs mass instruction techn iques in which the 

teacher assumes a traditional expository role and controls 

the instruction process. The second class embraces 

individualised instruction, such as d irected study and 

programmed learning, in which the teacher acts as producer/ 

manager of the learning resources and as a tutor and guide. 

Group learning comprises the third class in which the teacher 

organises and facilitates group exercises such as tutorials, 

seminars, and games and simulations . 

The weather type models were designed with the first class, 

mass instruc tion, in mind . The real ity of the classroom in 

most South African schools is that mass instruction is the 

most commonly used method, whatever the reasons or d isadvan-
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tages might be. Admittedly, the mass instruction technique 

cannot accommodate a differentiation in the various learning 

styles and rates of learning, but it remains, nevertheless, 

the most popular method of instruction in most educational 

institutions (Ellington 1985). 

In the units on anticyclonic circulation anchorage ideas 

learnt in earlier years (eg. subsidence, divergence, 

direction of air flow) are used, and these concepts are 

illustrated using cross-sectional or depth views and are al so 

included in the synoptic chart. In this manner, progression 

from simp le anchorage ideas familiar to the pupil, to newer 

and more complex ideas, is ac hieved, and, the abstract 

representation of those ideas using a synoptic chart i s 

implemented. 

The anticyclonic types 

There are three reasons for commencing with the units on 

anticyclones: 

Ci) Because the average c ondition of the atmosphere over 

southern Africa can be described as stable as a result o f its 

position in the belt of sub- tropical highs <Tyson, 1986; 

Preston-Whyte & Tyson, 1988>, a unit on anticyclonic 

cir cu lation would be the logical place to start such a series 

of studies. 

( i i ) Ow i ng to the greater spacings between its isobars, the 

anticyclone's isobaric conf ig u rat ion o n a synoptic chart 1s 
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relatively clear, simple and uncluttered in its symbolic 

representation. The task of introducing the pressure cell 

<upon which rests the furthe r understanding of synoptic chart 

interpretation) to the beg i nner is therefore made eas ier. 

(iii) The anticyclone is a relative l y easy concept to proceed 

from, as it does not vary to any marked extent i n its f orm . 

This is not the case with cyclones, which range from some­

thing as small and short-lived as the tornado, through to the 

vast and c o mplex frontal depression with its life span of 

many days . 

Anticyclonic circulation does, however, manifest a seasonal 

variation with respect to latitudinal and altitudinal 

position . The writer distinguishes between anticyclonic 

circulation over the land (Figure 4 . 1) and that over the sea 

<Figure 4.2>, because there is a difference in the ro l es that 

these two types of anticyclone play in southern African 

cl imate . For example, unlike the South Atlantic and South 

Indian anticyclones the effect of the high pressure cell over 

the sub-continent <also known as the Kalahari high) is not 

always felt at surface level in the summer months; the 

anticyclones over the oceans are responsible for the supply 

of moist air over southern Africa, whereas rainfall 

distribution and intensity over the land is large l y 

determined by the fluctuating behaviour of the Kalahari high . 

The first weather type model introduces the concept of the 

anticyclone in the context of the Ka lahari high over southern 
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Africa. A side view illustrates the processes of anti-

clockwise spiralling, subsidence and divergence and the 

anticyclone's proximity relative to the land surface and the 

subcontinent . The plan view is a synoptic chart representa-

tion and reveals the anticyclone's areal extent, its 

associated contour spacings and anticlockwise movement of 

air. The use of height contour lines to express the 850 hPa 

isobaric surface is also introduced . The key facts endorse 

what is portrayed in the diagrams. An attempt is made to 

impress on the pupil the fact that anticyclonic circulation 

over the land is characterised by fair conditions. 

The second model proceeds to a study of the maritime 

anticyclones , viz . the South Indian and the South Atlantic 

highs . Their location relative to the sub-continent and the 

two dominant ocean currents are shown in the side view, and 

elements from the previous model are revised in this new 

context . Advection and the moisture and temperature 

characteristics of the advected air are introduced tor the 

first time. The plan view represents in a synoptic chart 

format much of what the side view shows. The use of isobars 

over the sea, their spacings, and their values are shown . 

The key notes encapsulate the aforegoing in the context of 

the two anticyclones. 

In both models the seasonal variation and influence of the 

anticyclones on southern African climate is pointed out. 
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1. Anticyc~cnes a re high pressure cells- they a re also called hig~s. 

2. They do=~~ate southern African weather in winter. 

3- Air ~aves anticlockwise around them in t he southern hemisphere. 

4 . Anticyclo~ic air descends ( subsides), wa~ and dries out. 

5. Anticyclonic ai= is stable (does not·have a tendency to =~se), cloud fomation 

is therefore limited. 

6. _Subsid~g ai= spreads out (diverges ) at the surface. 

1. Anticyclonic circulation is associated with cold , frosty and clear conditions 

in winte::r. 

8. Anticyclonic circulation over southern Africa weakens in SUQme::r - the Kalahari 

high does not always extend its influence down to plateau level in s~er. 

9. The isolines over the land a re height contours indicating the alti tude at 

which 85C iectopascals (hPa) is ~easured . 

FIGURE 4 . 1 Unit !: Anticyclonic circulation over the land 
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1 • Anticyclones strengthen in winter and weaken in s~er . 

2 . The South Indian high moves away f r om the east coast in summer in a SW direction. 

Its outer edge then advects mois't NE air over the eastern parts of ·the sub­

continent in summer and d.eri ves its war::lth and :noisture from the war::1 :-locaobique 

current .. 

The South I~dian high moves towards southe~ Africa and stre~gthens ( intensifies) 

in winter. 

3 . The South Atlantic high does not change its position ~rkedly from season to 

season . 

It causes cool, dry S~ air to blow over the western parts as it is influenced 

by the cold Benguela current. 

4. The isolines over the sea on a synoptic map are isobars. 

FIGURE 4 . 2 Unit 2 : Anticyclonic circulation over the sea 
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The eye lon ic types 

In this group of weather t ype models, the term 'cyclone', 

denoting a low pressure cell, was d e libe r atel y avoided as 

much as possible because of the layman 's tendency to equate 

' c y clone' with a hur ricane . 

' depression' are u sed. 

Instead, the terms 'low' and 

The theoretical model on the heat low <Figur e 4 . 3> lS 

perhaps the simplest of all the cyclon i c types. The plan 

view introduces the id eas of convergence and clockwise ascen t 

of air and the association of cyclonic circulatio n with cloud 

format ion. 

par t rayed . 

The shallowness of the heat low is also 

The pl an view is a simple synoptic representation 

of the side view and illustrates the curved path taken by the 

converging air as well as the areal extent and position of 

the low . The key facts point out the seasonal influence of 

the Kalahari high on the development of the heat low and 

distinguish the heat low from other depression t y pes . 

The mastery of the coastal low goes beyond the examination of 

a single simp le isobar ic pattern. Inter r elationsh ips between 

separate systems, viz . an anticyclone over the land and a low 

over the coast, are introduced to explain the berg wind <Figure 

4 . 4) In this way principles, which state a predic table relation-

ship between concepts, are taught. As the passage of a 

coastal low is characterised by two- phase weather, it was 

necessary to include a diagram s ho wing the depth perspective . 
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The migration of the low around the sub-continent introduc es 

a complicating factor in its visual portrayal. This weather 

type is best taught using models such as those shown in 

Figures 4.11 and 4.14. This weather type u nit is presente d 

in the usual side view and plan view format, it revises the 

concepts encountered previously and preludes the following 

unit on frontal depressions. 

The problem of conveying the idea that synoptic patterns are 

not static has been considered in the model of frontal 

depressions <Figure 4.5). Two consecutive synoptic charts 

are used to give the pupil an idea of the dynamic and ever-

changing state of weather systems. The pupil is introduced 

to the concepts of cold and warm fronts, frontal rise, air 

sectors, back ing winds, cumuliform and stratiform clouds, and 

occlusion . Elements from the previous unit on coastal lows 

are knitted in to provide continuity between the weather 

types. 

In the tropical depression model <Figure 4.6> the pupil 

encounters a graph showing changes in wind velocity and 

pressure experienced with the passage of the hurricane . The 

graph is often used in text books and examinations, and is a 

good vehicle for displaying interrelationships in order that 

a deepening as well as a widening of understanding is 

achieved. 
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1. Cyclones are low pressure cells - they are also called lows. 

2. The te~ depression is preferable to cyclone - the term cyclone pertains to 

a hurricane . 

). Air moves cloc~~ise around a depression in the southern he~isphere . 

4. Cyclonic air converges (comes together), rises, cools ana condenses tc form 

clouds and is associated with precipitation . 

5. Cyclonic air is unstable (it has a tendency to rise). 

6. ' Eeat lows only occur in s~er when the Aalanar~ high does not extend down 

to plateau level. 

7. The heat low is only one example of a variety of depressions -others include 

coastal lows, mid- latitude depressionz, tropical depressions and cut- off lows. 

FIGURE 4 . 3 Unit 3: Cyc l onic c ir culation : He a t lows 
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1 • Coastal lows are shallow low pressu=e cells that. originate along the west 

coast, =.igrate arounC. the Cape and =ove north·.;ards towa=:!s :ratal. 

2. They can only exis~ along coastlines where a steep escarp~ent is found close 

to the sea. 

3 . They are associated with berg winds along their leading edge and with. fog 

(west ccast) and ecole=, cloudier conditions alo~g their back erige . 

4. They he=ald the approac~ of a cold front . 

FIGURE Y. 4 Unit 4 : Cyclonic ci r culation : Coasta l l ows 
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KEY FACTS 
1 • ?ro~tal depressions are al so kno.,m as mid- latitude or temperate depressions . 

~. T~ey =eve :~o~ west to east and affect southern African weather in winter 

especially . 

) . Frontal depressions are ~ade up of low pressure troughs and cold and wa~ 

front.s . 

4. The cold front is found in front of the cold air ~ass or sector; the '.-Tar:: 

:ron~ is :ouna in front of the wa~ air mass. 

5- The wa~ air sector contains tropical air, while the cold sector contains 

polar air. 

6. The air te~perature within the cold sector varies. !n t~e diagracs above the 

coldest air is fo~c direc tly behind the cold front, but i t may occur that the 

coldest air is located i~ediately in front of the wa~ front . 

7. The coastal low precedes the passage of the cold front resulting in off- shore 

berg wind conditions ahead of t he coastal low (see arrow near East London on 

the ~ap ) , followed by cool cloudy weather behind the coastal low and then a 

cold snap a few hours later as the front passes. 

8 . Even~ually the two fronts meet and an occlusion occurs. 

9. Winds back (shi:t anticlockwise in direction) with the passage of the cold 

frcn~ - in the diagram above they back from ·,.,ester-ly to south- westerly (see 

a r ro·,.,. s Hest of Cape Town in the two !!laPS). 

FI GURE 4.5 Unit 5: Cyclonic circulation: Frontal depressions 
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XE~ FACTS 

1. Tropical depressions are also called hurricanes , tropical cyclones or typhoons. 

2. They are found over wa~ tropical oceans ~inly i n summer. 

3 . They move eve::- the Hocambique channel from the east and then curve south- east 

between 20°S and 30°5 of latitude. 

4. They do not generally enter Natal or Transvaal. 

5. The s~bol for a tropical depression is ~-
6. They are smaller than fron~al depressions and they are not associatec wi th 

cold or wa~ frcn~s. 

7 . ';:inds blow parallel to the isobars in a cloch•ise direction . 

6. The centre of the tro?ical iepression is called the eye - here conditions 

are war~ . fai ::-ly calm and clear and the air pressure is at its lowest (9CC 

1 OCO hPa) . 

9. Surface winds on one side of the tropical depression blow in the opposite 

direction to those on the other side - at A winds blow from the SE while at 

B they blow from the NW . 

10 . The leading o~a~rant has the worst weather - very heavy r a in and devasta~ing 

winds w~~ch generate huge waves at the coast. 

11 . The ~ropical depression dies out over land becausP. of f::-iction and an aose~ce 

of war::1 ·.;ate::- f::-o= ·..rr.i::::: :.-.: derives i ts enPrgy. 

F IGURE 4 . 6 Unit 6 : Cvclonic ci r culation : Tropical de press 1 ons 
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The unit on ridges and troughs <Figure 4.7) brings together 

material from the anticyclonic and cyclonic types. Side 

views are possible but not necessary if repetition is to be 

a vo ided. A two-day sequence was used to convey the eastward 

ridg ing process and its associated advection of moist air 

over the east coast. 

Composite ty pes 

The last three units <Figures 4.8 , 4 .9 and 4.10) focus on 

composite patterns rather than on the easi ly-classified 

single-type examples . This approx ima tes more closely with 

real world patterns in which a number of circulation types 

usually occur together t o create complex composite patterns . 

A concise summary of the syllabus c ontent on winter and 

summer circulation patterns is al s o achieved . 

Built into this sequence of weather types are climatological 

components s uch as the various cyclonic fea tures <eg. frontal 

depressions, coastal lows, etc.), antic yclonic circulation 

Ceg, the Kalaha r i high which is often misunderstood by 

pupils> , the interaction between pressure systems, and 

typical seasona l s cenarios such a s summer and winter 

patterns. An effort i s made to include aspects from 

format ive year s in each weather type . In the unit on line 

thunderstorms, for example , Taljaard's model encountered in 

standard 8 , and the s tand ard 1 0 sec tion on line thunderstorms 

a r e integrated . 
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1. A =idge is an elongated extens ion of an anticyclone which invades an a r ea 

of lower pressure . This invasi on or ridging i n gener ally occurs in a west­

east C.irecti cn . 

2. A trough i s a.n elongated low pressure sys1:em no!":llally orientated in a north­

south direc~~on . between two ridges of higher pressur e. 

3. Ridges and troughs generally migra1:e fro~ west to east. 

4. Ridges are particular ly not;iceable south of the sub-continent when the South 

Atlantic high forms a ridge which eventually moves t owards the Indian Ocean. 

5. As the South Atl antic high r i dges in south of the sub- continent, moist air 

is advected onto the south and east coasts. 

6. Troughs are associated with frontal depressi ons and with l ine thundersto~s 

over the plateau in s~er. 

FIGURE 4 .7 Unit 7 : Ridges and troughs 
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KLY FAC~S 

1 • Anticyclonic circulation dominates southe~ African weather in winter. 

2. T~e South Atlantic high, the Kalahari high and the South Indian ~gh intensi­

fy and fo~ a continuous belt of high pressure over the sub-continent. 

?· The Kalahari high exerts its influence down to approxioately 1COG metres 

above sea level ( ie below plateau level). 

4 . The subsiding air of the anticyclone heats up adiabatically creating an in­

version layer in which tempP.rature increases with height so that air ca~~ot 

rise ( ie stable air ) and crought prevails. 

5 . The inversion layer acts as a barrier and preven~s moist marit~e air from 

crossing the escar?ment. 

6 . Deep clouds ca~~ot fo~ over ~he plateau because of the suosiding air of tte 

Kalahari high and because of the absence of ~oist maritime air. 

7. A marked diurnal temperature range exists- cays are normally clear and mild, 

while ni5ht s are cold and frosty because of the absence of cloud cover which 

allows terrestrial radiation. 

8. The Si Cape and the southe~ coastal areas are periodically invaded by frontal 

depressions resulting in r a in and occasional snow over high-lying areas . 

9. Berg wines are ~ost frequent in winter (April to September). They occur along 

the coast with the approach of a cold front ( see notes on CCASTAL LOWS and 

FP.CNTAL !)EPRESSI ONS) • 

FlGURE 4.8 Un it 8: Winter c irculation 
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1. The South Indian high and the Kalahari high move s outhwards in s~er so that 

frontal depressions are frequently kept too far south of the Cape coast to 

a~fect southern African weather. 

2. The anticyclonic circulation over the sub-continent is periodically disturbed 

in su.::une::-. 

3. The Kalahari high wea_~ens on so~e ciays and the inversion layer lifts to over 

2000 cetres above sea- level anc is .situated well above the escarp~ent . 

4. A s:C.allow beat low then develo~s over t he plateau a:r..d dre.vTS ir.. :::cist Sout~ 

Inc ian air which is advected over the escarp~ent by the South !r..dian higr. . 

5 . If the heat low is deep, the ~oist ~ritice air ascends , fo rms deep cl oud 

and r a in resul ts. 

6 . The lifting of the inversion layer is temporary . As the Kalahari higr. strength­

ens, tbe heat low disappears and fine weather conditions r eturn. 

?. ~here the South Atlantic high anc the South Indian high meet, line thunder­

sto~s occur along the cois ture front (see notes on LINE TEDND£RSTOE·1S) , 

F IGURE 4 . 9 Unit 9 : Summer c irculation 
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1. Li~e thund e~storms are a s~e~ feature when the inversion layer lifts and 

allows ooist Indian Ocean ai~ to penetrate the interior . 

2. These thundersto~s occur along a line orientated in a !N-S~ direction along 

the eastern side of a trough lying over the i~te~ior. 

3 . The t~ough of low pressure is located between the South Atlantic high end 

the South Indian high . 

4- Tte contac t zone between the South Atlantic high and the South I~dien high 

is also kr.own as the :~oistu~e front with drie:- air to the south-lvest of it 

and :~oister air to the no~th-east. 

5. Cool and dr y south-westerly air f rom the South At lantic high r idges i~ unde r 

:~cister and :~ore unstable north-easterly air fro~ tbe South Indian high . 

Tr~s unstable air ~ises , cools and condenses in~o cumuloni:~bus cl ouds along 

the eastern side of the trough an~ result s in thundersto~ act ivity . 

6 . The fo~ation of the thundersto~s is reinforced by solar heati~g during 

the day and they r each their ~xi:~um develo~ment i~ the late afte~oon and 

early evening. 

7 - The st~=-= l i ne =igrates acrcss the sub-continent in an easterly direc t ion . 

8 - Because li~e thundersto:-=s develop where two ~ifferent air =asses meet , 

they are also called frontal th~~dersto~s . 

FIGURE 4 . 10 Unit 10 : L1ne thunderstorms 

······ 
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4.5 THE VALUE OF THE WEATHER TYPE MODELS 

The weather type models are taught in the context of synoptic 

chart interpretation as the synoptic chart provides an ideal 

vehicle for integrating and consolidating the S.A. 

climatology components of the senior secondary syllabus <Van 

J aarsve ld, 1988} . The greatest v alue of such a systematic 

series of units lies in its ability to offer generalisations, 

to blend South African climatology and synoptic chart work 

using diagrams to aid the understanding of abstract concepts 

and their inter-relationships. 

Boardman (1983) and Burton (1986) discuss the problem of 

micro-thinking, ie attention to too much detail, in the 

context of topographical map reading. The synoptic chart 

does not contain the variety of symbols used in the 

topographical map, but it is also a highly sophisticated map 

because its symbols are loaded with abstract concepts. The 

synoptic charts used in text books are often direct copies of 

those produced by the weather bureau. Coupled with the 

clu tter of sometimes illegible symbols, the vast amount of 

information represented in the chart makes it difficult for 

the pupil to perceive the overall picture . Because it is a 

model, the weather type model eliminates the inessentials in 

which weaker pupils lose themse lves in an attempt to present 

the pupil with the macr o - picture. 

The weather type models are designed to facilitate the 
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building of mental images rooted in clear three-dimensional 

p er ception and gradual conceptualisation of the weather-types 

was always borne in mind. To aid the pupil's visual 

perception of the weather-types, schematic diagrams showing 

cross sectional or depth views are used. Concise annotated 

notes of only the essentials associated with each weather­

type are incorporated in the diagram so as to avoid 

unnecessary visual noise. 

As the pupil progresses through the weather type models, 

concepts from earlier units are again encountered and 

revised, possibly in more depth. Subsequent units subsume 

earlier units and are expanded into more complex composite 

weather-types. In other words, both a conceptual deepe ning 

and broadening occurs . 

4 .6 SUPPLEMENTARY AIDS USED WI TH THE THEORETICAL WEATHER 

TYPE MODELS 

The use of the weather-types should not a lways be a 

substitute for first hand e xperience of weather or the use of 

other visual aids. Where possible the pupil's attention mus t 

firs t be focused upon reality, eg. the approach of a cold 

front with its characte ristic 3-phase pattern of warm- d r y 

conditions , cool-cloudy conditions , and cold snap c an be 

clearly observed in Cape coastal areas and may be used as a 

starting point in d e veloping a model . Th e e verchanging 

weather pa tterns can be demonstrated by the use of v ideo 
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material based on television weather reports and sequences of 

weather charts taken from the local newspaper. Sample or 

case studies based on a well known weather event (eg. recent 

flooding in East London, or the effects of hurricane Domoina 

on the Natal Coast) help to root particular weather-types in 

reality. 

Other models developed and used by the writer in the second 

phase of the research include: 

(i) A polystyrene relief map and cardboard cylinders 

representing pressure systems. 

( i i ) Cardboard box and polystyrene models of a frontal 

depression and occlusion. 

<iii) Overhead projector transparencies illustrating the 

passage of a coastal low and the backing wind concept . 

The model ln Figure 4.11 was developed to illustrate the 

relationship existing between the Kalahari high and the 

coastal low. The greatest value of t he model is that the 

pressure components <c ylinders) can be moved around the 

relief map to show their locations and migration over time 

and are therefore useful in developing the pupil's ability to 

predict weather patterns associated with the passage of the 

co as tal low. A further advantage is that the model allows 

for manipula tion by both teacher and pup il . Limitations are 

that pupils ma y perceive the ce lls as perfectly cy l indrical 

and isobaric values and surf aces cannot be show n. 
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Cardboard cylinder representing 
anflcyolonlo circulation and 
showlna subsidence lind dlveraenoe. 
Arrows coloured oranQe to Indicate 
adlabatlo wsrm/nQ and dr ylnQ. 

Oyl/ndertt oan be pos/1/oned 
tJnywhsre to show ohs nglng 
ptJIIerns over time. 

HorlzonttJI tJrrows from cylinder 
btJBB show direction of tJir flow 
at plateau alti t ude. 

Cardboard oyl/nder representing 
ooasttJI low tJnd showlnQ converasncll 
tJnd up/Itt . Blue coloured arrows to 
Indicate cooling tJnd condensstlon. 

Model used to teach coastal lows 

The fronta l depression is a highly complex weather phenome n o n 

and is extremely difficult t o visualise in three dimensions. 

The writer sought a ma nner to illustrate the depress i on using 

materia ls that are easily and cheaply availabl e to the 

teacher . A ca rdboard box , overhead projector transparencie s 

and powder paints were used to construct the model in F ig u r e 

4. 12. The model suffers the d isad vantages of not being true 

to scale and o f separating too sharply the air masses 

involved ; nevertheless, it does make tangib l e the invisible 

elements of the frontal depress1on in a way that cannot 
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OvtuhBBd pro}sotor trBnspBrsncy 
shBBIB rsprsssnflnQ fronttJI 
rlsss . 

Slit 

TrsnspBrsnctss sscursd 
with l8p8. 

OtJrdbolJrd box. 

FIGURE 4.12 Cardboard box model of a frontal depr ession 

Looking north 
LooklnQ south 

{s) Oold front oooluston (S. Hsmlsph8r8) 

{b J W8rm front oooluslon 

FIGURE 4 . 13 Polystyrene models of frontal occlusions 



Bdse msp 

(~) Overlay 1 on base msp. 

(o} Owulay 3 on btJ8Q mtJp. 

105 

(b) Overlay 2 on btJse mttp. 

(d) All ths ovsr/Bys o n the bB86 
msp showing ths migration of ths 
pressure systems. 

FIGURE 4.14 Overhead projector transparency overlays 
illustrating coastal low migration 
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TrBnspDrency swivelled 
tJfOUnd PBPer OltJsp . 
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FIGURE 4.15 Overhead projector transparency models showing 
the cnanges in wind direction and pressure 
associated with passage of a frontal depression 
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adequately be achieved diagrammatically . The same c an said 

for the polystyrene models in Figure 4.13. 

The overhead projector transparency models (Figures 4.14 and 

4 . 15) provide a means of displaying movement of systems over 

time thus coping with the problem of temporality discussed in 

chapter 2 . The drawings were done on the back of the 

transparencies so that scribbling during the course of the 

lesson coul d be erased without removing the drawings. 

4.7 SUMMARY 

Both theoretical and hard models were used in the second 

phase of the classro o m research. The theoretical weather 

type models involved the use of side views, plan views and 

notes expressing key facts . In this way each weather type 

progresses through degrees of abstraction from iconic <side 

view> to symbolic (synoptic charts and notes) representa-

tions. A conceptual progression from simple to complex 

composite weather types was achieved. Suppl ementary models 

used as supporting aids were also presented. 
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CHAPTER 5 

RESULTS OF THE SECOND PHASE OF THE RESEARCH: THE TWO 

CLASSROOM SETTINGS 

The results of this stage of the research embrace the two 

settings in which the models were tested: 

1. The standard 10 setting involving quantitative research 

into the effectiveness of the weather type model as a 

learning device; 

2. The standard 9 setting which consisted of: 

2.1 The teaching and evaluation of the lesson on the coastal 

low. 

2.2 The teaching and evaluation of the lesson on the mid-

latitude depression. 

2.3 The tests on coastal lows and mid-latitude depressions. 

2.4 The evaluation of the course as a whole using a semantic 

differential and teacher observation summary. 

Exemplars of the test papers, questionnaires and observation 

schedules used as research instruments to gather the data 

upon which these results are based, appear in Chapter 3 which 

deals with the methodology of the research. 

5.1 THE STANDARD 10 EXPERIMENT --- --

The problem the researcher wished to investigate at this 

point can be stated as: 

Will standard 10 pupils assimilate climatological facts and 
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concepts from a certain section of the geography syllabus 

better if theoretical weather type models were incorporated 

in the text? 

The null hypothesis could be expressed as follows: 

There is no significant difference between the number of 

facts and concepts which standard 10 pupils remember about 

the climatology section of the syllabus when they use a 

theoretical weather type model and when they do not. 

The action procedures as set out in chapter 3 were followed. 

The data used in the t-test appear in Table 5.1 below. 

The calcu lated t-value <0,7975> in a two tailed test is 

smaller than the table value <2,228) at the 5% level of 

significance; therefore, the null hypothesis cannot be 

rejected, f or there is no significant difference between the 

arithmetic means of the two sets of scores. It would appear, 

therefore, that the theoretical weather type model, used in 

the test by Group A, made no significant difference to the 

pupils' assimilation of facts and concepts. 

It must be emphasised that no other teaching occurred and 

that only the theoretical weather t ype model was used without 

support from the other models. The assumption was that 

because other types of model, such as hard models and iconic 

models wer e used in previous years. standard 10 pupils are 
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able to use theoretical models. 

TABLE 5 .1 Calculation of t-value for marks attained in the standard 10 
test on winter circulation over southern Africa. 

t TEST FOR TWO SETS OF MATCHED PUPILS 

Students Achievement 
2 

Pair Group A Group B D=A-B D 

1 13 13 0 0 
2 15 6 9 81 
3 13 6 7 49 
4 14 6 8 64 
5 9 8 1 1 
6 12 9 3 9 
7 5 7 -2 4 
8 8 7 -1 1 
9 9 15 -6 36 

10 5 12 -7 49 
11 6 4 2 4 

11 14 298 
<N l {~0) {LQ2) 

t = 1N LD dF = N - 1 
INLD2 - ( LQ)2 

t = tro X 14 
111 X 298 142 

= 441 2719 
55,5158 

= 0,7975 <dF = 10) 

Comments on the resul ts 

The following reasons may explain the results: 

(il The pupils cannot use the weather type models as a 

learning device without first being tauqht to use t hem . The 

pupils had no prev ious experience of the theoretical weather 

ty pe models in a didactic situation. Th i s c oncurs with 
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Bailey's (1974: 36) notion that three-dimensional diagrams 

do not always convey an impression of depth to those who are 

not used to the convention. He advises that three­

dimensional drawings ought to be supplemented by the use of 

hard models. 

(ii) Skills that are learnt are not automatically retained, 

they must be practiced constantly if they are to be 

developed <Boardman, 1986). 

<iii) Using IQ scores to match or pair the pupils has its 

limitations (as identified in chapter 3). These limitations 

are borne out by the test results. This aspect is 

highlighted by the fact that two of the pupils' results in 

group B <pairs 9 and 10 in Table 3.8) are anomalous as they 

attained marks well above pupils of similar ability, 

suggesting that their IQ s cores may need reassessing. If 

the marks for pairs 9 and 10 are omitted from the t-test, 

then the t - value for that test is calculated as 2,3501 

<dF=8>, which is greater than the table value on the 5% 

leve 1 ( 2, 306) but less than the table value on the 1 Y. leve 1 

( 3 '355) . The null hypothesis could then be rejected with 

95% certainty and there would therefore be a significant 

difference in the arithmetic means of the two groups. It 

could then be concluded that the use of the weather type 

model did result in more facts and concepts being 

remembered. 

The researcher had expected to detect a difference in the 
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quality of answers given by the two groups. Since the 

experimental group <Group A) was provided with a depth 

perspective diagram, it was expected that its answers would 

reveal a greater use and understanding of concepts rather 

than facts. However, it was realised after the research 

activity that all that was tested was each group ' s ability to 

recall the learning material . Conceptual understanding could 

have been measured only if the facts and concepts had been 

applied to a different synoptic situation in the test . 

5.2 THE STANDARD~ RESEARCH SETTING 

The author, as participant observer, taught two lessons on 

weather types based on the weather type models in chapter 4, 

viz. coastal lows and mid-latitude depressions. A variety of 

other models , such a s polystyrene representations of a 

frontal depression and meteosat photographs, were also used. 

An attempt was made to progress from the real world to an 

iconic representation and then to a symbolic representat ion 

of the c oastal low and mid-latitude depression . 

The teacher of the class and head of the school's geography 

department observed the lessons as non-participant observer 

and was guided in h is observation by using an observation 

schedule <Table 3.2) . At the end of the two lessons, his 

feelings on the lessons and the model-based strategies used 

were reflected in an observation summary <Table 3.31. 
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At the end of each lesson the pupils completed a test <Tables 

3.4 and 3.5 ) to provide an indication of the extent to wh ich 

the lesson material was understood. 

The pupils finally completed a two part evaluation of the 

lesson by rating their feelings and also providing other 

infor mation not covered by the ratings <Table 3.7). The 

researcher used this technique instead of structured 

interviews for two reasons: 

( i ) A formal s tructured interview is time consum i ng . All 

s tandar d nine pupi l s at the school were due to write tests 

o n a fairly wide a rea of the climatolog y sy l labus. To have 

asked the teacher tor two extra periods to conduct the 

interviews on the two lesso ns wo uld hav e been an impos it ion 

on his t eaching schedul e and would have disadvantaged the 

pupils i n the test. 

( i i ) This technique is well suited to gauging the feelin g s 

of an entire class in a semi-structured man ner, which lS 

neither a s time consuming nor as rigid a s a form a l 

s tructured interview. 

The nin e pupi l s who wer e present for the whole course finall y 

completed a semantic differential a t the end of t he course to 

rate the i r feelings in respect of thei r experience of , their 

involvement in and the meaning they attribu ted to the course . 
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5.2.1 The teaching and evaluation of the lesson on the 

coastal low. 

Lesson procedure 

The lesson was introduced by focusing the pupils' attention 

on a table showing typical changes in atmospheric pressure, 

temperature and humidity over a five day period in winter 1n 

the Eastern Cape (Figure 5 .1 below). They were asked to 

discover patterns and relationships in the data and to draw 

rough graphs to show them. The data reflected the passage of 

a coastal low and cold front . 

A polystyrene model o f the relief of southern Africa, and 

paper cylinders representing high and low pressure cells were 

then used t o illustrate the important characteristics of 

southern hemisphere cyclonic and anticyclonic circulation in 

three dimensions <Figure 4.11 ) . Concepts such as c onvergence, 

rising, subsidence, divergence, and anticlockwise and clock­

wise spiralling were explained. By placing the cylinders a t 

various positions relative to the relief model of southern 

Africa, the migration of the pressure systems was simulated. 

Questions were asked by the researcher to determine the depth 

of their understanding of these important concepts . 

The schematic diagrams from the coastal low theoret i ca l 

weather type model in chapter 4 were used to give the pupils 

a cross sectional and depth perspective of the coastal low 
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WEATHER CHANGES OVER A 7 DAY PERIOD ~ WINTER 

Day 1 Day 2 Day 3 Day 4 Day 5 Day 6 Day 7 

Pressure <hPa) 1024 1022 1018 1016 1016 1014 1012 

Temperature < 0 c > 26 28 27 20 20 16 15 

Humidity <X> 41 28 20 82 74 93 45 

Wind direction NE ENE ENE w sw ssw ssw 

1026-.--------------------------------------------~ 

Pressure 
(hPa) 

1024 
1022 
1020 
1018 
1016 
1014 
1012 
1010~--------------------------------------------_J 

29 
28 
27 
2 6 
25 
24 
2 3 
22 

Temperature 21 
( o[ ) 

Humid ity 
( /. ) 

20 
19 
18 
17 
16 
15 
14 

10 0 
90 
80 
70 
60 
50 
4 0 
30 
20 
10 
0 

FIGURE 5 . 1 Introductory exercise for the lesson on coastal 
lows with the standard 9 class 
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phenomenon. The lesson was consolidated by showing the 

changing isobaric patterns on a synoptic chart using the 

overhead projector. Overlays illustrating the isobaric 

patterns and wind directions associated with the coastal low 

were superimposed over an outline map of southern Africa 

CFigure 4 . 14). Three isobaric configurations were shown 

individually and sequentially with the coastal low positioned 

along the west, south and east coasts. All three overlays 

were then shown simultaneously to illustrate the migration of 

the pressure systems over time . 

A test (Table 3.4) comprising short sentences and paragraphs 

was written after the pupils were given an opportunity to 

examine the theoretical weather t y pe model on coastal lows. 

It was hoped that the model would crystalise all pertinent 

informat ion on the coastal l ow through the use of a synoptic 

chart, a schematic diagram and key notes. The pupils were 

given five minutes to study the weather type model and ten 

minutes to write the test without referring to the model. 

Results of the pupil evaluation 

The summary in Table 5 . 2 indicates the pupils ' evaluation 

of the various items on the evaluation form . This data is 

depicted as percentages in graphic form in F igure 5 .2 below. 
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TABLE 5.2 Numbers of pupils choosing each rating for the lesson on 
coastal lows 

NUMBER OF PUPILS PRESENT = 10 
NUMBER OF PUPILS ABSENT = 2 

QUESTIONS ASKED 
To what e><ten t : 

RATINGS USED 
1 = not at all 
2 =partially 
3 = fully 1 

1. did the models aid your understanding of coastal lows? 0 

2. did the cross-sectional diagrams aid your under- 0 
standing of coas ta 1 lows ? 

3. did you understand the notes <key facts> ? 0 

4. do you feel confident about interpreting coastal low 0 
information from a synoptic chart ? 

5. have you grasped the following concepts: 

low pressure cells ? 0 

high pressure cells ? 0 

offshore flow ? 1 

onshore flow ? 0 

berg wind ? 1 

advection ? 1 

To what extent: 

2 3 

3 7 

4 6 

0 10 

6 4 

3 7 

3 7 

3 6 

4 6 

3 6 

5 4 

6 . did you understand the lesson as a whole ? 0 4 6 

7. did the l esson interest you ? 0 5 5 

8. did you enjoy the lesson ? 0 4 6 

9. did you find the lesson clear ? 0 3 7 

TOTALS 3 50 87 



p 
! 
R 
c 
E 
N 
T 
A 
0 
E 

0 
F 

R 
E 
s 
p 
0 
N 
s 
E 
8 

1 18 

100~ 

715~ 

110~ 

2&~ 

1 2 lla lib lie lid lie llf e 7 
E\ll.LUATION QUESTIONS 

-NOT AT ALL ~ MRTIALLY C]l fULLY 

FIGURE 5.2 Percentage of responses choosing the various 
ratings far the lesson an coastal lows 

Evaluation 

9 

It appears from the data that three concepts, viz. offshore 

flaw, berg wind and advection posed difficulties for three 

pupils only. These negative responses comprise only 2,141. of 

the total responses. 

All the pupils indicated that the key fa c ts at the end of the 

weather type unit were fully understood . Over half of the 

pupils found that: 

(i) the models and diagrams fully a ided t heir 

under standing ; 
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( i i ) except for advection, all the other concepts were 

grasped fully; 

(iii) the lesson as a whole was fully understood and enjoyed, 

and was found to be clear and interesting. 

<iv) they felt partially confident about interpreting a 

similar synoptic chart. 

The opinions expressed by the pupils in the second part of 

the evaluation (Questions 1.1 to 2) may be summarised as 

follows: 

Ou. 1.1 The parts of the lesson that they found most 

interesting were the use of diagrams and models, 

the relevance of the lesson to southern Africa, the 

weather characteristics of the coastal low, and the 

formation of pressure cells . 

Qu . 1 . 2 The majority <7 pupils) could not find anything 

boring about the lesson. Two pupils listed the 

development and movement of the coastal low as most 

boring, while one mentioned the statistical work in the 

introduction. 

Qu. 1.3 Those areas that were easiest to understand included 

weather changes with the onset of the coastal low, and, 

high and low pressure cells and their movements. 

Two pupils stated that they found everything easy to 

understand . 

Qu . 1.4 Onshore and offshore flow were mentioned as most 

difficult to understand by t wo pupils, i ndividual 
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pupils listed adiabatic warming, statistical work 

and t he development of the coastal low in winter as 

difficult to grasp. Half the pupils had nothing listed. 

Qu. 2 Six pupils made no further commen t on the lesson, two 

were pleased with the clear presentation of the lesson 

and found the models valuable as a learning aid. One 

pupil suggested ways of making the rel ief model 

aesthetically more appealing. 

Results of the non-participant teacher's evaluation 

The non-participant teacher observation schedule (Table 5.3) 

reveals the following: 

(i) There was a progress~on in the teaching from the rea l 

world to iconic representation to symbolic representation. 

( i i ) Iconic models were used more than other types while 

cross sect ions were used the least. 

(i ii) At least six concepts were used. 

( iv) Most of the questions asked by the teacher were of the 

recall type, although problem solving questions were also 

asked throughout the lesson. 

<v> Pupils sought clarif icat ion of some concepts , but asked 

no questions invo lving clarification of the teaching 

instruments used . 

(vi) Pupils r esponded to most of the quest ions asked . 
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TABLE 5.3 Geography teacher observation schedule for the lesson on coastal lows 

Minutes -------------------------> 
SECTION B. 0 5 10 15 20 25 30 35 

1. Reference made to real world ../ J'tl'~ 

2. Topic definition v./ .r 

3. Use of key concepts 
v /.-"' ~./ ./ 

4. Use of models during the lesson: 

4.1 iconic (hardware models) 
v ,./.-"',./ ./,././ ../ /.,/' 

/ 

4.2 cross sections ./ ./ 

4.3 weather types (teaching units> / ./.,/' .,/ 

4.4 synoptic charts ~ I/ 

SECTION B 

1 . Teacher input: 

1.1 questions leading to: 

recall of facts o/v,/ vt/v v-.r.r ./.,.V v"" 
/vo/ 

problem solving .,/'./ .,/ i ,./ .,;' ....... ,./ 

1.2 requiring pupil participation i.t.o: 

direct observation e/V' .r /v v 

inter pre t .::t tion v ./ ,./v /.,.r 

appl i cation 
,./ ./ ./.,1' .,.,-,..... 

2 . Pup i 1 input : 

2.1 information s ought i.t.o: 

clarifica t ion of concepts / ../ v/ ./v" 

c lari fic ation of ins trumen ts used 

other clarification 
.,-.,-.,.,-

2.2 questions ans wered 
../ v,./,/ .,., .,;' ./ /y'.,;~ v 

.,// v 
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The non-participant teacher commented that the iconic models 

helped in the visua l isation of anticyclones and depressions, 

and he suggested that pupils in lower standards be given 

project tasks to construct similar models themseJves. He 

also felt that the overhead projector transparency used to 

show the migration of the coastal low around the sub­

continent was valuable. 

Comments and discussion 

It is interesting to note that iconic and hardware models had 

to be used throughout the lesson to illustrate various 

aspects that could not be grasped by using diagrams and 

synoptic maps alone. This lends support to the belief that 

it cannot be assumed that all pupils reach the Piagetian 

stage of formal operational thought in their adolescent 

years . The hardware model can be manipulated to offer 

different viewpoints, which is an important requirement for 

the development of spatial visualisation <Eliot, 1970). 

The fact that the use of both the theoretical and hardware 

models was highly rated indicates, perhaps, that their use 

was novel and interesting. 

5.2 . 2 The teaching and evaluation of the lesson on the mid­

latitude depression . 

Lesson procedure 

Fortunately, the passage of a coastal low and a co l d front 
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over East London, two days before the lesson, served as a 

useful introduction and helped the author to ground the 

lesson in reality and to appeal to the pupils' first-hand 

e~periences of the weather characteristics and changes that 

occurred. 

Three-dimensional models <Figures 4. 12 and 4.13> were used to 

illustrate the frontal depr ession in the mature and occluded 

phases of its life cycle. The invisible air masses 

associated with a frontal depression were c learly shown . The 

facts and concepts used in the lesson were then consolidated 

by referring to schematic o r cross sectional diagrams from 

the theoretical weather type model on mid-latitude 

depressions in chapter 4. 

Synoptic charts showing the migration of the depression over 

a two day period were used to teach the symbolic represent-

tation of the frontal depression . Difficult concepts such as 

backing of winds and air pressure changes were explained by 

moving overhead projector transparencies over a base map of 

southern Africa on the overhead projector <Figure 4.15) . 

The pupils were then given t he weather type model on frontal 

depressions from chapter 4 to examine for ten minutes . The 

sheet featured synoptic charts~ schematic diagrams and key 

facts . Thereafter, they wrote an essay-type test <Table 3 . 5) 

in which they were required to make a weather forecast for a 
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48 hour period. They were not permitted to use the model in 

the test. The exercise demanded the application of skills, 

concepts and facts learned during the course . 

given ten minutes to complete the exercise. 

Results of the pupil evaluation 

They were 

The summary in Table 5.4 indicates the pupils' evaluation of 

the various items on the evaluation form. This data is 

depicted as percentages in graphic form in Figure 5.3. 

It appears from the data that only one concept, viz. troughs, 

was not understood by two pupils. These negative responses 

comprise only 2.14% of the total responses and were in fact 

the only negative ratings made for the entire lesson. 

No item on the questionnaire received a lOOY. response on the 

positive side of the scale. 

Over half the pupils found that: 

(i) the models, cross sectional diagrams and the key facts 

aided their understanding of mid-latitude depressions; 

( i i ) except for the trough concept, the concepts cold and 

warm fronts, occlusion and, cold and warm sectors were 

grasped fully; 

(iii) the lesson as a whole was fully understood, enjoyed a nd 

found to be c lear. 

( i v ) they were less positive with regard to confidence in 

inter preting a simi lar synoptic chart, grasping the bac king 

concept, and interest in the lesson. 
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TABLE 5.4 Numbers of pupils choosing each rating in the lesson on 
mid-latitude depressions. 

NUMBER OF PUPILS PRESENT = 11 
NUMBER OF PUPILS ABSENT = 1 

QUESTIONS ASKED 
To what extent : 

RATINGS USED 
1 = not at a 11 
2 =partially 
3 = fully 

1. did the models aid your understanding of mid-latitude 
depressions ? 

2. did the cross sectional diagrams aid your under­
standing of mid-latitude depressions ? 

3. did you understand the notes (key facts> ? 

4. do you feel confident about interpreting mid- latitude 
depression information from a synoptic chart ? 

5 . have you grasped the following concepts: 

trough ? 

cold front ? 

warm fran t ? 

backing wind ? 

ace lusion ? 

warm and cold sectors 

To what extent: 

6. did you understand the lesson as a whole ? 

7. did the lesson interest you? 

8. did you enjoy the lesson ? 

9 . did you find the lesson clear ? 

TOTALS 

1 2 3 

0 1 10 

0 4 7 

0 4 7 

0 6 5 

2 6 3 

0 1 10 

0 1 10 

0 6 5 

0 3 8 

0 2 9 

0 2 9 

0 6 5 

0 5 6 

0 3 8 

2 50 102 
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FIGURE 5 . 3 Percentage of responses choosing the various 
ratings for the lesson on mid- l atitude 
depressions. 

e 

The pupils ' opinions in the second part of the evaluation 

(Questions 1 . 1 to 2> may be summarised as follows : 

Qu. 1 . 1 The par ts of the lesson that they found most 

interesting were the use of diagrams and models, 

the relevance of the lesson to southern Africa, the 

weather characteristics of the mid-latitude depression, 

and, the occlusion process . · 

Qu. 1.2 The majority <9 pupils> cou ld not find anything 

boring about the les son. One pupil listed the schematic 

representa t ion of the occlusion as most boring . 

Qu. 1.3 Five pupils found the section on frontal conditions 

and processes easiest to understand , while individual 

pupils mentioned oc c l usions, cold and warm sectors , and 
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the cross sectional diagrams . Two pupils indicated that 

most of the lesson was easy to understand. 

Qu .1.4 The backing process was mentioned as most difficult to 

understand by four pupils, as was the occlusion 

concept. Two pupils claimed they had difficulty with 

grasping tempera ture var iations within the cold sector. 

Qu. 2 Nine pupils made no further comment on the lesson, two 

found the lesson clearly presented and easy to 

u nderstand with the help of the models. 

Results of the non-participant teacher 's evaluation 

The non-participant teacher's observation schedule (Table 

5.5 below) indicates the following: 

(i) More key concepts <thirteen) were used by the teacher 

in this lesson than in the former. 

( i i ) Iconic models were again used more than other types and 

the weather type unit was referred to more frequently than in 

the previous lesson. 

(iii) Most of the questions asked were of the recall type, 

problem solving questions were also asked throughout the 

lesson . 

( i v) Clarification of concepts was requested by the pupils 

on f e wer occasions compar ed to the previous lesson, and no 

questions were asked involving clarification of the teaching 

i n s truments used . 

<v> Most of the questions posed by the teacher were 
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TABLE 5.5 Geography teacher observation schedule for the lesson on mid-latitude 
depressions 

Minutes -------------------------> 
SECTION ~ 0 5 10 15 20 25 30 35 

1 . Reference made to real world ,/ ,/' v v 

2. Topic definition ././ 

3. Use of key concepts ./....- c/ ...--...... ,.,./ ..v ~ ./,/' 

4 . Use of models during the lesson: 

4.1 iconic (hardware models) ./ ....... ....--............... vv ~ 
./V' 

4.2 cross sections .,/ 
.,.. - .,/ 

4.3 weather types (teaching unitsl v .................. - ................ .,/ ./ ........ v 

4.4 synoptic charts v .,/' -
SECTION B 

1. Teacher input: 

1.1 questions leading to: 

recall of facts 
,_/.,/" ..,/ .,/ ..,/ o/'vv V' v/ 

vv 
VV"'v v ......-v,::_... 
v 

problem solving 

1.2 requiring pupil participation i . t .o: 

direct observation .;".,/..,/ .,/ /.,/ v"v ...,/ 

inter pre ta tion / v ...... 

application y v. v ....... 

2 . Pupil input : 

2 . 1 information sought i . t.o: 

clarification of concepts 
..., 

v -
clarifica tion of instruments used 

other clarification v .,/ v-.,...--

v.,/ v/c/ v"vv' --v v.,-v v vvv 
vv vvr" vvv 2 .2 questions answered 
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responded to by the pupils, and more questions were asked in 

this lesson than in the previous lesson. 

The non-participant observer commented that the p upi ls were 

probably confused by the air sector labels 'colder' and 

'coldest' on the hardware (polystyrene) model of the cold 

front occlusion. 

Comments and discussion 

The mid-latitude depression is a very complex weather system 

involving many concepts: hence, the greater use made of the 

key concepts, the iconic models and the weather type unit . 

The lesson was made more meaningful by the f act that a 

coastal low and frontal depression had passed over East 

London the preceding weekend. Reference and application of 

weather type concepts to the real wo rld wer e facilitated. 

In small - scale research such as this , it is d ifficult to 

perceive the benefits of the strategies employed with any 

certa inty. A further complicating factor relating to this is 

the differenc e in degree of difficulty between the coastal 

low and the mid-latitude depression, which c reated an 

additional variable that could not be accounted for or 

tes ted. 
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5.3 RESULTS OF THE TESTS 

The nature of the tests and marking memoranda have already 

been described in Chapter 3. The results of those pupils who 

were absent for any one of the lessons have been omitted to 

facilitate comparisons between the two tests and because 

those who missed the first test will have been disadvantaged 

in the second test. Unfortunately no school tests, against 

which comparisons could be made, were written on southern 

African climatology previous to the conducting of the 

research. 

The marks awarded for each test to each pupil are indicated 

in Table 5.6 below . 

TABLE 5.6 Marks for the two tests 

PUPIL MARKS MARKS TOTALS 
TEST 1 TEST 2 

( 'l. ) ( 'l. ) ( 'l. ) 

1 92 70 82 
2 76 80 78 
3 92 60 78 
4 76 70 73 
5 72 30 53 
6 76 25 53 
7 48 50 49 
8 48 45 47 
9 44 30 38 

10 76 absent not used 
11 absent 55 not used 

Evaluation of the t ests 

An analysis of the pupil 's marks for each question is s hown 

in Table 5.7 and in the graph <Figure 5 . 4) below. By 

conver ting the total marks scored by all the pupils fo r each 
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TABLE 5.7 Analysis of total scores in the two tests. 

Allocated marks for 
each question 

To tal score by all pupils 
for each question 

Possible total score for 
each 

% of 

~ 

0 
F 

T 
0 
T 
A 
L 

p 
0 
s 
s 
I 
B 
L 
E 

8 
c 
0 
R 
E 

question 

possible total score 

Qu 1 Qu 2 Qu 3 Qu 4 

2 3 7 1 

0 3 4 1 
1 3 2 1 
0 3 7 1 
1 3 2 1 
0 3 4 0 
2 3 7 1 
1 3 5 1 
0 3 0 1 

0 2 5 0 

5 26 36 7 

18 27 63 9 

27,78 96,3 57' 14 77,79 

Qu 5 Qu 6 

12 20 

4 9 
12 5 
12 14 
12 16 
4 6 

10 12 
8 6 
8 10 

12 14 

82 95 

108 180 

75,93 52,78 

Qu. 1 Qu. 2 Qu. 3 Qu. 4 Qu. 5 Qu. 6 

- TEST 1 m TEST 2 

FI GURE 5.4 Percentage of possib le total scores attained 
by the pupils for each ques tion in the two 
tests 
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of the questions in both tests to a percentage of the 

possible total for those questions, it is possible to judge 

which questions were poorly answered. The first five 

question s comprised the first test, while question six 

comprised the second test. 

The results indicate that the pupils had the greatest 

difficulty with answering question 1 on the seasonality of 

the coastal low . As far as the weather changes (question 3) 

are concerned , they were able to attain only 57,141. of the 

possible marks as the answers lacked the detail necessary for 

a full explanation . They had the least difficulty with the 

origin and migration of the coastal l ow, its relation to the 

frontal depression, and, the synoptic representation of its 

migration and influence on coastal weather (questions 3, 4 

and 5 > • 

Question 6 consolidated what was taught on the two types of 

depression by testing their interpretation of the synoptic 

chart. A little over half the possible marks were scored . 

Comment and discussion 

The poor performance in Question 1 regarding t he reason for 

the coastal low ' s being best developed in winter suggests 

that they were unable to associate the coastal low with 

anticyclonic circulation and strong offshore flow of air at 

higher altitudes. To answer the question requir e d analytical 

skills in which the whole is broken down into its parts in order 
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that cause and effect relationships can be seen. <Nowlan, 

1990; Stenhouse, 1975) . Cylindrical models and a relief 

model of southern Africa were used to demonstrate the parts 

of this weather phenomenon and their relationships from the 

front of the classroom . It might have helped to have had the 

pupils manipulate and experiment with the models themselves 

in order that they see the associations from their 

perspectives. It is thought that the participation of the 

pupil in model making involves a clarification by the builder 

of the concepts that the model is intended to illustrate 

<Gopsill, 1973:231> . The researcher surmises that the same 

benefit may be derived through active manipulation of already 

constructed models. 

The place of origin and the path followed by the coastal low 

in Question 2 was grasped by almost all the pupils . The 

question asked required little more than the recall of facts 

which were reinforce d during the lesson by the use of both 

hard models and overhead transparency overlays , as described 

elsewhere. A case can be made for greater use of sequencing, 

ie . showing the development of weather patterns over a few 

days . This techn i que was also used in the lesson on frontal 

depress i ons to illustrate the three-phase weather conditions 

experienced with the approach of the cold front. Test 

results ind i cated that the pupils had little difficulty with 

the relationship and differences between the two types of 

depres sio n and with their synoptic representation. 
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In Question 4, the association of the coastal low with the 

approach of a frontal depression was tested. The answer to 

this question requires the skill of prediction and the pupils 

fared well with this question. 

Question 5 tested the pupils' ability to construct a synoptic 

chart and to forecast a change in the isobaric patterns and 

weather conditions over a two to three day period. Answers 

revealed some careless errors such as neglecting to label all 

the pressure cells and the weather conditions . The likeli-

hood exists that had the pupils read the question properly, 

higher marks would have been attained. 

The longer questions (Question 3 1n the first test, and the 

question comprising the second test) were not answered as 

well as the researcher had hoped. The questions were 

designed to bring together the various aspects of each 

weather type and to make predictions. To answer the 

questions adequately, requires synthesis skills on the part 

of the pupil in which the parts of the whole are 

distinguished and formulations are made from a Gestaltic 

viewpoint <Nowlan, 1990; Van Jaarsveld, 1988) . Three reasons 

could account for the mediocre performance in the 

consolidation questions : 

<i> Van Jaarsveld (1988 ) identifies retroactive inhibition 

as a problem for chronologically mature formal thin kers, 

where the smaller features are dominated by the macro-view 
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"resulting in the inability to synthesise sufficiently to 

make we 11-reasoned formulations or forecasts" ( p. 58) . 

Performance could have been improved had the question been 

broken down into s u b-sections by supplying the pupils with 

sub-headings. In this manner pupils inexperienced in 

synoptic chart interpretation are coached into breaking the 

greater picture down into its components before attempting 

analysis and synthesis. 

( i i) The pupils were unable to do justice to the test 

because they could not be given adequate time to prepare for 

the test as a homework exercise. 

(iii) The first test was written at the end of a tiring seven 

hour day . 

5.4 THE EVALUATIONS OF THE COURSE AS ~WHOLE 

The two-lesson course as a whole was evaluated by the pupils 

using a semantic differential, and by the non-participant 

observer guided by the observation sc hedules . 

5.4 . 1 Results of the semantic differential 

The scores within the three categories significance 

attribution, involvement and experience, as well as the 

totals and averages are set out in Table 5.8 and in the 

graphs <Figures 5 . 5 and 5.6> below . 
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TABLE 5.8 Scores attributed to each item within the three categories 
of experience, involvement and significance attribution. 

EXPERIENCE INVOLVEMENT SIGNIFICANCE INDIVIDUAL 
ATTRIBUTION AVERAGES 

'"0 ::u '1l ]) Ul ..... rtl ..... n ~ ...... r n ...... ::u ::u rtl ...... ])Ul 
...... rn c n OJ :l OJ :l :r 1--· a. 0 ...... :l rn rn X :l 

< rtiD 
rt ..... 

ID ...... t-J :r rt rt lll OJ .0 llJ ' rt ..... llJ Ll < rt..O 
OJ llJ -i> 1--• 1--· rn rn 0 ..... :r:J 1--· 

.., rn rn ro 0 .., :l ...... 
Ill X 1--· ro lll 

., ..... ..... rt n ..... ...... < ., ..... ..... ..... 1--· 
llJ OJ ,_. < -i> rn < rn n 1-'· OJ rt ...... Ill 1-'· < 0"-i> 

lll ID ' :l 0 -i> 1-'· rt ro :l rt ..... m OJ ...... '( :l rn c ..... ..-- rt ..... 3 3 n rt 3 ..0 
'( :l 1-'· f--· ..0 n :l 3 rrn rtn 

'"0 :l 0 ro rn rt rn ro rt 
..... ro n ro ..... llJ 

c ID :l ::I ::I ..... ::I ro llJ '( rr ro :l 0 :l 
'"0 Ill rt 0 rt :l rt ..... rt :J n rt 

Ill :l rt f--· ...... ro ..... 0 ..... r :::l rt 
Ul '( 

A 3 4 4 4 4 3 3 1 4 4 3 4 5 4 4 3,8 3,0 4,0 
8 4 5 5 4 4 4 4 3 3 4 5 5 5 4 5 4,4 3,6 4,8 
c 4 4 4 4 5 5 5 3 3 4 5 5 4 5 5 4,2 4,0 4,8 
D 4 5 4 5 4 4 5 5 3 4 5 5 5 5 5 4,4 4,2 5,0 
E 5 5 5 3 4 3 3 5 4 3 4 5 4 5 5 4,4 3,6 4,6 
F 4 3 4 5 5 5 4 5 4 5 5 5 5 4 5 4,2 4,6 4,8 
G 5 5 4 4 4 4 3 4 4 4 5 4 4 5 5 4,4 3,8 4 , 6 
H 4 4 4 4 4 3 4 4 4 4 4 5 4 4 4 4,0 3,8 4,2 
I 4 5 4 3 4 3 4 3 3 3 3 4 4 5 4 4,0 3,2 4 , 0 

~ ~ .I:' .I:' ~ w w w w w ~ ~ ~ ~ ~ ITEM 
v v ~ ~ ~ v ~ ~ 

~ v ~ ~ ~ v ~ 

.... ~ ru 0 ru -..,) (]) o- U1 (]) w o- ~ U1 o- AVERAGES .... ~ ru 0 ru (]) -o -..,) o- -o w -..,) .I:' o- -..,)' 

CATEGORY 
4,2 3 ,76 4,53 AVERAGES 
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Evaluation of the semantic differential exercise 

The average scores attributed to the group's experience of 

<4,2> and significance attributed to <4,53> the course as a 

whole are high. In other words, almost all the pupils 

experienced a high degree of fulfilment, achievement and 

satisfaction and found the course pleasant and relaxed. With 

regard to the significance attributed to the course, almost 

all the pupils found the course to be very logical, clear, 

intelligible, relevant and realistic. 

The group s involvement in the course was not as positive as 

the other two categories. 

involvement to be passive. 

Only one pupil found his 

Generally, the group found that 

the course was easy, challenging and interesting, that they 

could identify with the content, and that they were actively 

involved to a fairly high degree. 

Comments 

It has already been stated that the weather type units were 

devised for mass instruction. Mass instruction has the 

disadvantage of relying on pupil passivity at the expense of 

pupil a ctivity , and this may partly explain why pupil 

involvement reflecte d a lower score . 

The lower score for involvement could also be attributed to 

the limited time that was available to conduct the lessons, 

rather than to any deficiency in a model-based teaching 
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strategy. It would be more realistic, in the author's 

opinion, to assess the degree of pupil involvement over the 

entire c limato logy course under less artificial circumstances 

with the pupils' actual teacher. 

5 .4.2 The non-participant observation summary 

The observation schedules (Table 3 .1) for each of the lessons 

were used by the non - participant observer as a guide for the 

completion of the observation summary <Table 3.3). 

Results 

The various models used in the lessons were eval u ated under 

the separate headings of cross-sectional diagrams, synoptic 

weather maps, weather type models <teaching units>, and 

iconic model s (hardware models). The aspects evalua ted 

included the reflection of the fundamentals, reduction of 

illustrative noise, visual appeal, enhancement of t hree­

dimensional aspects , integration of concepts, re levan ce to 

the syllabus and southern Africa, and the potential fo r 

conceptualisation. 

All the models rece ived ratings of good and excellent with 

regard to the items listed. The iconic models we r e rated as 

excellent in every respect . 

The c omment was made that colour would help to improve the 

cross-sectional diagrams, wea ther type models and synop tic 
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charts- this opinion was voiced by one pupil as well. A 

valuable suggestion made by the non-participant observer was 

that both colour and monocolour synoptic charts ought to be 

used so that pupils are abl e to associate the weather type 

synop tic char t with black-and-white newspaper synoptic charts 

and colour television weather maps. 

The potentia l for the enhancement of three-dimensional 

visualisation and for conceptualisation was reg a rded as 

excellent with respect to the i con ic models because the 

pupils were able to s ee the invisible elements of climate 

and their interrelationships. The iconic models u sed to 

teach the berg wind weather type were especiall y valuable ln 

this regard . The teacher regarded the use of i c onic models 

as novel and very effective. 

The use of the models by the author was also evaluated in 

terms of visibility, integration with c limatic concepts, 

pupil prediction of changes with t he manipulation of the 

models, distinctions made between the model a nd reality, an d 

the stimulation of pupil interes t and inquiry. All the items 

received high ratings. A last as pect was the respect for 

differences in pupil s' perceptua l a wareness , which was rated 

as satisf actory. Thi s item was found difficult to evaluate . 

Teac her -pupi l interaction during the l e sson was also 

evaluated . Pup il interest and part icipation in the lesson and 
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their apparent assimilation of concepts were rated as good. 

Their inquiry and spontaneity in answering questions were 

regarded as satisfactory, the strangeness of the temporary 

teaching-research situation that they found themselves in may 

have caused a measure of reticence on their part. 

The researcher's interaction skills were evaluated in terms 

of clarity in explanation, integration of concepts, pitching 

the lesson at the pupils' level, progression from simple to 

complex concepts and the dovetailing of concepts, models and 

synoptic charts. All these aspects received high ratings. 

The development of the skills as set out in the senior 

secondary geography syllabus were evaluated as satisfactory 

i n the case of literacy and numeracy, and, as good with 

regard to graphicacy, logical ity and interpretation of 

illustrative materia l. The application of skills to new 

situations and the development of perception of reality were 

judged excellent. The development o f cognitive skills, as 

listed in Bloom's taxonomy, was judged good. 

On a general level, reference made to real world situat ions 

was good - this was confirmed by the pupils' evaluations. 

Clarity and the coverage of key concepts were described as 

excellent. 
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Comments 

The overall impression gained from this observation summary 

is that the lessons were highly rated. There appears to be a 

dovetailing of the pupils' evaluations and the non­

participant observer's evaluations with regard to the use of 

the various models in the lessons. The value of the weather-

type units themselves was appreciated more by the non­

participant observer than by the pupils, who nevertheless 

also rated them highly. 

5.5 SUMMARY 

With reference to the purpose of the weather type models set 

out in Chapter 4 the follow ing conclusions can be drawn: 

1. The purpose of the standard 10 exercise was to establish 

whether the pupils' visualisation of the particular 

weather type could be enhanced resulting in better 

performance. This was a one-off e xercise, so that the 

other objectives listed in Chapter 4 do not apply. The 

answers appear to reflect that the use of the weather type 

model did not improve the pupils' l earning performance in 

southern African climatology. It must be str essed though, 

that use of t he theoretical model requires skills that 

have to be taught. On their own, witho ut prior training 

and suppor t from strategies and aids such as hardware 

models, the theoretica l models cannot be expected to 

accomplish their objectives. 

2. The standard 9 tests showed tha t the pupils wer e able to 
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establish and consolidate satisfactorily t he major 

components comprising the two weather types in a synoptic 

chart conte~t. They were able to interpret the synoptic 

chart com petently i n the final question; but a gain, had 

the pupils been given more e~perience with the weather 

type models the problems of re troactive inhibition 

described in Chapter 4 ma y have been alleviated. 

3 . The r esults of the standard 9 eva lua tion s , the non­

participant observation schedules and the semantic 

differential paint a mo r e positive picture . The non-

participant obse rver's opinions confirmed the pupils' 

eva l uations t o a large e~tent . 

regarded as novel and o f value. 

The use of the mode l s was 

The overal l pup i l 

e~perience of and significance attributed to the lesson 

were very positive, and their involvement in the lesson 

was positive. As far as the specific purposes of the 

weather type mode ls are c oncerned, it appea rs tram the 

evaluation instruments that all the object i ves were 

attained. 

4. The anomaly between the test results and t h e evaluations 

may be attributed to the following: 

( i ) The teaching setting was artificial . The pup~ls 

were not familiar with the participant teacher, nor with 

the new teac hing strategy that wa s u sed . 

( i i ) The models were not used through the entire 

climatology course . 

<iiil The research procedure itself imposed constraints on 
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the research . For example, the time available to teach 

the lessons was limited by the need to complete the tests 

and evaluations . 
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CHAPTER 6 

CONCLUSION AND RECOMMENDATIONS 

Thi s research was concerned with the effectiveness of a 

teaching approach employing weather type models to impr ove 

the adolescent pupil's conceptualisation of S . A. climatology­

meteorology in the conte xt of the synoptic chart. 

Recent research reveals that there are graphicacy and 

perceptual-conceptua l pr ob lems in the reading of t he synoptic 

chart s im ilar to and often greater than those encoun tered in 

mapwork . It is clear that pupil s have difficulty in 

perceiving three-dimensionall y the abstract climatologica l 

concepts and processes embedded in the synoptic chart . 

Conceptualisation and perception are intima te ly connected and 

the developmental theor ies of learning reveal that 

conceptualisation is geared to cognitive maturity and is 

accomplished through progressive phases. The problem faced 

by t he concrete thinker in t he senior secondary school is 

that of i nternalising abstract concepts that are bette r 

sui t ed to more mature pupils. The problem is exacerbated by 

syll abus fragmenta tion, the lack of carefully planned 

progression ~n the syllabus ~ the temporal nature of weather 

patterns, and, by deficient teaching strategies. 

Models , by their nature , reduce inessentials and are a 

generally accepted means of introducing complex abstractions 
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in order to aid pupil understanding . In examining solutions 

to the perceptual-conceptual difficulties that pupils have in 

understanding synoptic maps, this study used model theory to 

develop a series of theoretical and hardware models suited to 

the explanation of weather patterns in the southern African 

context. 

The theoretical models designed incor porated side views, 

plan views and key facts in such a way that a progression 

through degrees of abstraction from iconic to symbolic modes 

of representation, as well as a conceptual progression from 

simple to complex weather t ypes are achieved. 

models were designed as supporting aids. 

Hardware 

When tested and evaluated in a classroom situation, these 

models revealed the fo l lowing with regard to their value as a 

teaching strategy . 

(i) Under the circumstances prevailing at the time of the 

research, it could not be quantitatively proved that a model­

based approach bettered a pupil's learning performance in 

southern African climatology 

( i i ) It appears that the effective use of the weather type 

models a s a learning device requires that skills first be 

taught before the pupil is able to interpret the models. The 

model cannot take the place of the teacher. 

(iii) It cannot be assumed that because other types of 

model, such as hardware models, were used in previous years, 
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that s t andard 10 pupi l s are able to use theoretica l models 

without first being t a ught the skills associated with t he i r 

use . 

( i v) The pupils had least difficulty with the relationship 

between the two types of depression and with their synoptic 

representation . 

Based on the evaluations of the pupils and non-participant 

observer , the following were indicated : 

(i) Weather-type and iconic models in southern African 

climatology were novel to both teacher and pupils and were 

well received according to the evaluations made. 

( i i) Application of the climatology section to the world of 

experience was appreciated by the pupils . 

(iii > The visualisation of the three-dimensional aspects of 

Southern African climatology was enhan c ed. 

( i v) No pupil s felt t ha t the model did no t aid their 

general understanding of the weather types . 

found their understanding was aided fully . 

A clear majority 

(v) No pupils felt that the models stifled their interes t 

and enjoyment and the c larity of the lesson . 

(vi) Few pupils (approximately 2~) encountered difficulty 

in understanding spec ific key con c epts. 

(vii ) The experience of and significance attributed to the 

les sons were very posi t ive: involvement in the lessons was 

positive. 

<v iii > The val u e of t h e weather - type units was appr e ciate d by 
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the non-participant teacher. 

I n the light of the aforegoing, it would seem that: 

(i) A model-based teaching appr oach to S . A climatology 

ought to reflect a progression that accommodates the 

cognitive development of the pupil. 

( i i ) Greater use ought to be made of models <hardware and 

theoretical) in the teaching of S.A . climatology for the 

reasons already discussed , and the effective use of the 

theoretical weather type models as a learning device requires 

that the pupils be taught skills necessary to interpret and 

use the models . 

teacher . 

The model cannot take the place of the 

(iii) It was suggested that pupils ought to be more involved 

in the lesson and that pupil-centred learning based on self 

activity has its merits . Therefore, rather than confining 

the use of the hardware model to the teacher, pupils would 

have a better grasp of the models if they are given 

opportunity to build and manipulate them themselves . In this 

manner close attention can be given to the principles which 

they represent . 

( i v) Analysis skills should be developed by breaking macro-

patterns into smaller un its . In this manner the pupil is 

guided through the mass of information presented by the 

synopt ic chart . 

(v) The teaching of weather patterns and processes should 

always involve a synopt ic chart representation only after the 
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patterns and processes have been taught using more concrete 

means such as models and cross-sectional diagrams. The use 

of visual representation ought to reflect the Brunerian 

sequence progressing from the enactive mode (reality>, to the 

iconic mode <picture or diagram) and culminating in the 

symbolic mode <map representation) . 

(vi ) Reference ought to be made to the real world as much 

as possible. Case studies of a recent weather phenomenon in 

southern Africa or a study of the local weather based on 

synoptic chart interpretation would root the exercise in 

rea l ity and offer opportunities for pupil-centred teaching. 

(vii) Since weather sequences facilitate the understanding 

of the dynamic and everchanging nature of weather, synoptic 

charts from the daily newspaper can form the basis of a 

lesson. Another useful exercise involves the sorting out of 

a number of synoptic charts into a time sequence . 

<viii) Simulation games are known to inject a measure of 

enjoyment in geography learning. There appears to be scope 

for the development of simulation games in the context of 

the climatology section of the syllabus . 

There is a need for the development of teaching strategies 

ass ociated with the teaching of S.A. climatology, i n o rder 

that lessons bec o me s timulating and meaningful. Pupils 

are often overwhelmed by the abstract and seemingly unre l ated 

components of the climatology syllabus . Models, and weather 

type models in pa r tic ul a r, provide a receptacle for 
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meteorological-climatological data and patterns in one view. 

The weather type models researched in this study were well 

received by the teacher and pupils concerned. Admittedly, 

the scope of this case study, which is essentially a pilot 

study, is limited; but it does provide some insights into an 

area requiring further research. 
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APPENDIX 1 

EAST LONDON'S WEATHER 

EXERCISE l 

You are required to make detailed weather recordings for East 

London from Monday 4 March 1991 to Sunday 10 March 1991. For 

the sake of uniformity, you are requested to make use of the 

simplified daily synoptic map appearing in the "Daily 

Dispatch" and your own observations. The SATV gives the 

expected calculated temperatures for the following 24 hours 

and not those actually recorded as the newspaper does. Make 

a table as shown below for your recordings . 

TABLE 1 . RECORDINGS OF WEATHER STATISTICS IN E.LONOON <4 MARCH- 10 MARCH 1991 l 

Date General Temperature Humidity Air Precip- Max Av Wind Clouds 
comments oc '1. pressure ita tion wind direc-
on weather hPa type speed tion Type Cover 
conditions Max Min km/h oktas 

eg 
2/5 Cloudy and 24 14 63 1007 None 10 SE Cu 7 

cool 1n the 
morning. I 

Warm and 
clear in 
afternoon 
with fresh 
breeze. 

Use the cloud type diagram in your text book to help you 

identify the cloud types . You may consult the very good 

photographs of the different c loud types in Juta's Magister 

Atlas (p . 11). 

N.B . You must record the cloud types at 12:30 each day . 
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EXERCISE 2 

Draw East London station models similar to those in your text 

book for Monday 4 March, Wednesday 6 March and Friday 8 March 

using the information that you accumulate. 

EXERCISE 3 

Construct a wind rose for the week's wind recordings using 

the maximum average wind speeds and directions recorded in 

the newspaper. 
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APPENDIX 2 

WEATHERSHIPS 

How the game is played. 

1. The game is played with two pupils. One pupil <the 

respondent> is given a completed weather map while the other 

<the caller> is supplied with a map outline with a grid 

superimposed on it . 

2. The caller calls out a square, the respondent gives him 

all the information contained in that square. Using the 

example below, if f3 is called, the response is: pressure 

1006 hPa, 8 oktas cloud, SW wind, 1410 meters' -no other 

information is given. 

3. The caller pieces together all the bits of information 

and attempts to construct the map. 

4. The teacher may limit the number of calls made depending 

on the ability of the pupils or on the accuracy of the map 

required at the end of the exercise. 

5. A good map showing the main features and approximate 

isobaric patterns is required at the end of the simulation. 

6. Weaker pupils can be given guidance for the game on 

frontal depressions such as : 

Remember: 

i. pressure decreases towards the centre of the 

depression; 

ii. wind spirals into the centre of a depression in 
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a c l ockwise fashion in the southern hemisphere; 

iii. cloud cover increases towards the centre of 

depressions and over fronts. 

iv. fronts join at the centre of a depression and a 

warm and cold front meet to form an occluded 

front. 

1 2 3 4 5 6 7 8 9 10 1 2 3 4 5 6 7 8 9 10 

c 

• • • • • Warm Front 

4 • 4 .A • • Cold Front 

-996-- Pressure (mb} 

THE COMPLETED MAP 
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APPENDIX 3 

THE S.A . DEPRESSION GAME 

The depression is divided up into 9 sectors and the weather 

conditions in each of the sectors is given in the key. For 

example, in sector 2 the rainfall is heavy, the air 

tempera ture is 12°C, some nimbostratus cloud occurs, pressure 

is steady for a short time, and it is calm. Three marginal 

zones X, Y and Zl are found around the outer edge and 

weather conditions in these areas are shown. 

How the game is played. 

1. The pupil writes his name and that of the station (one of 

the shaded areas on the base map is chosen) for which he is 

forecasting. 

2 . A transparency with the depression model drawn on it is 

placed over the base map with the C square over the letter C 

on the base map. 

3 . Using the weather keys, the actual weather conditions 

experienced at the station are recorded on the record sheet 

4. A forecast for the next 2 hours is filled in on the 

record sheet. The depress ion can be moved around temporarily 

to work out how conditions may change. 

5 . Two dice are thrown and the depression moved in the 

d irection indicated b y the movement matrix. For example, if 

a 9 is thrown then the depression is moved SE by on e block. 
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6. The actual conditions are then worked out and written 

onto the record sheet and compared to the previous forecast. 

The forecast is marked right or wrong in the last column on 

the record sheet. 

7. An arrow is drawn on the base map indicating the course 

the depression has taken. 

8. The process is repeated for all ten rounds, the correct 

forecasts are counted and a zero is added to give the 

percentage success. 

WEATHER KEYS FOR THE DEPRESSION MODEL 

DRIZZLE 
LONG 

HEAVY CLEAR HEAVY 11 14 10 
SPELLS 

DRIZZLE 
VERY SHORT VERY 
HEAVY CLEAR HEAVY 10 13 9 

SPELLS 

HEAVY DRIZZLE 
then HEAVY and 
CLEAR RAIN 8 12 7 

RAINFALL TEMPERATURE °C 



STRATUS 
NIMBO- and 
STRATUS some 

CU~lULUS 

CUMULO- STRATUS 
NIMBUS 

some 
CUMULUS NIMBO-

STRATUS 

CLOUD TYPE 

/ \ 
/ ~ 

~ CALM 

WIND DIRECTION 

12 11 

10 

3 4 
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STEADY 
NIMBO- RI SING for FALLING 
STRATUS LONG 

TIME 

NIMBO-
STRATUS RISING STEADY FALLING 
and FAST FAST 
STRATUS 

STRATUS RISING STEADY 
AND then for FALLING 
ALTO- STEADY SHORT SLOWLY 
STRATUS TIME 

PRESSURE 

l 
Infrequent drizzle, 8°C, 
cirrus cloud, pressure 

X falling slightly' NNE wind, 
5 knots. 

1 Clear, 16°C, scatter ed 
y stratus c loud, pr essure 

steady , NW wind, 5 knots . 

1 Showers, 9 °C, fair weather 
z cumulus, pr e ssure s teady, 

SSE wind, 5 kno t s. 

WEATHER IN MARGINAL ZONES 

MOVEMENT MATRIX 

6 

5 7 
and 8 

9 

2 

The centre box (10> coincides 
with the ·c square' on the 
depression model . 

I f 10 is thrown, the 
model is not moved; if 
5, 7 or 8 is thrown , move 
the model one b lock eastwards 
across the map. 
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DEPRESSION MODEL 
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RE CORD SHEET 
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