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ABSTRACT 

Hazards are an integral part of people-environment relationships. 

The impact of hazards. locally and globally has become increasingly 

more severe. particularly in the previous two decades. This is 

largely as a result of unwise human intervention in natural 

sy~tems. The study of hazards at secondary school level affords 

valuable opportunities for learning about people-environment 

issues. This. in turn, can promote a greater awareness of 

environmental problems. 

One of the most important current aims of Geographical Education is 

the development of critical thinking skills in pupils. Such skills 

are vital for equipping pupils with the necessary tools to 

understand and participate in solving the world's increasing human 

and environmental problems. The development of a critical faculty 

in pupils is best achieved by the use of learner-based. 

participatory teaching strategies where pupils are involved in 

problem solving activities. 

Research has shown that British and South African Geography 

curricula reflect current thinking in Geographical Education and 

learning theory. The 1992 Junior Secondary Geography Syllabus. in 

line with these trends. includes a section for study on hazards. 

Hazards are presented primarily as case studies in modern 

Geographical texts. which is seen as one of the most effective ways 

of teaching hazards. Research. however. suggests that South African 

textbooks have certain shortcomings. notwithstanding the importance 

placed on textbooks by teachers in this country. 

This study investigated the extent to which case study teaching 

materials on hazards are optimising opportunities available for 

effective learning. within an Environmental Paradigm. An evaluation 

methodology, which is believed to have value for use by other 

researchers, was developed to suit the specific requirements of the 

study. 
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The study findings reveal a poor realisation of the current aims of 

Geographical Education and learning theory, regarding the South 

African teaching materials. Recommendations are made 

improvements in the development and use of local case 

teaching materials. Guidelines for the deve~op~ent of 

for 

study 

local 

materials are provided from case studies in British texts and from 

methods developed by the researcher. 
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CHAPTER ONE 

INTRODUCTION 

1.1 BACKGROUND TO THE STUDY 

Hazards fall at the interface of people-environment relationships 

(Burton, et al., 1978; Paterson, 1985). In many cases hazard 

impacts have been exacerbated by thoughtless human intervention in 

the natural environment (Paterson, 1985; Jones, 1991). On a global 

scale, Stehbens (1986:254) observes that "the first half of the 

1980's seems to have witnessed a range of environmental 

catastrophes well nigh unmatched in any period of recent history." 

These global trends led to the United Nations declaring the 1990's 

to be the "International Decade for Natural Disaster Reduction" 

(Jones, 1991). The term "mega-disasters" has been used to describe 

the potential hazard impacts of the future (Paterson, 1985). The 

devastation associated with Hurricane Andrew in 1992 and with the 

catastrophic Indian earthquake in 1993 bears evidence to this 

warning. 

The South African scenario reflects global trends. Huntley, et 

al., (1989:36) describe the 1980's in South Africa as: 

The decade the environment hit back ... never before in 
recorded history has the country endured such a 
succession of droughts, floods, hailstorms, veld fires 
and locust outbreaks. 

It is suggested that the severity of these hazard impacts has been 

aggravated by careless environmental management and planning 

(Huntley, et al., 1989). The continuation of droughts and floods 

in parts of South Africa into the 1990's provides an indication of 

the increasing severity of hazard 

order to cope with such potential 

in Hartley, 1993) has suggested a 

natural disasters in South Africa. 

impacts in this country. In 

hazard impacts, Lindesay (cited 

forum or committee to monitor 

The teaching and learning about hazards, therefore, provides 
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tremendous opportunities to examine numerous people-environment 

issues and associated planning, management and mitigation measures 

(Shorthouse, 1984). This in turn will promote a greater awareness 

of environmental problems (Parker & Harding, 1979). The valuable 

opportunities which hazards present for Environmental Education 

cannot be underestimated, seen against the background of 

dramatically increasing environmental problems, both globally and 

lo~ally. Learning about hazards is also seen to provide a 

meaningful bridge between Geographical understanding and real-life 

circumstances (Oliver, 1975). 

Recent research has revealed a trend towards more environmentally­

based Geography curricula. Van Harmelen (1991) asserts that the 

South African 1985 Revised Syllabus and the 1993 Draft Core 

Syllabus are both underpinned by the Environmental Paradigm. 

Similarly. the 1991 British National Curriculum places emphasis on 

Environmental Geography, as did the earlier Geography 16-19 

Project in Britain (Boardman & McPartland, 1993b). Furthermore the 

International Charter on Geographical Education (1992) stresses the 

importance of examining people-environment relationships. 

In addition to the importance placed on an environmental 

perspective, recent Geography syllabi in South Africa are 

essentially learner-centred and allow for participatory-based 

teaching strategies (van Harmelen, 1991). 

These recent trends in Geographical Education are reflected in the 

1992 South African Junior Secondary Geography Syllabus (hereafter 

referred to as the 1992 Syllabus). In keeping with the development 

towards an environmentally based Geography, a section on hazards 

has been included for study in the std. 7 syllabus. 

There has been a development, in Britain especially, towards the 

greater use of case studies in Geographical Education. Texts 

containing case studies of hazards, in particular, exemplify much 

of current thinking in Geographical Education. Such texts, e.g., 

Musgrove (1988) and Porter (1989) include case studies which 
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provide opportunities for maximum pupil participation and for a 

variety of problem-solving activities. It has been suggested that 

case studies should be approached .from a problem-based perspective, 

encouraging the development of critical thinking skills (Stimson, 

1968; Bloomfield, cited in Marsden, 1976). This trend towards the 

greater use of case studies is evidenced in the inclusion of 
r· 

numerous case studies of hazards in South African textbooks for 

st&. 7 Geography, e.g., Earle et al., (1992); Swanevelder et al., 

(1992) and Carr et al., (1992). 

Although the 1992 Syllabus does allow for the implementation of 

participatory-based strategies, research has shown that most 

teaching in South African schools is not learner-centred, but is 

largely textbook-based (Ledger, 1977; Ballantyne, 1986). Studies 

and reports by Hattingh (1971), Diepeveen (1982) and Mophiring 

(1983) highlight the extensive use of textbooks by teachers in the 

South African educational system. However, due to a lack of 

training, teachers often do not have the necessary skills to teach 

effectively and use the textbook in place of the syllabus 

(Diepeveen, 1982). The syllabus is therefore interpreted through 

the textbook. Furthermore, inadequacies have been revealed in 

South African textbooks (du Preez, 1983; Dean, et al., 1983; 

Langhan, 1990; Drummond & Paterson, 1991; Rulashe, research in 

progress). 

In order to facilitate effective learning in the classroom, 

textbooks should reflect current thinking in Geographical Education 

and modern learning theory (Nightingale, 1974). Case studies of 

hazards, in particular, present 

modern teaching strategies and 

Geographical Education. 

1.2 EROBLEM IDENTIFICATION 

tremendous opportunities for using 

for furthering the current aims of 

In the light of the aforegoing, the researcher has demarcated the 

following problem area: 
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The extent to which case study teaching materials 

currently available in South Africa, optimize the 

for: 

on hazards, 

opportunities 

(a) effective teaching and learning; 

(b) environmental Education. 

1.3 THE PURPOSE OF THE STUDY 

In the light of 

Education, current 

an exploration of the current aims 

learning theory and research 

the study will provide textbook evaluation, 

underpinning" of: 

(a) hazards and their educational value; 

of Geographical 

in the field of 

a theoretical 

(b) the methodology and presentation of case studies in 

Geographical Education. 

In so doing, the study aims: 

(a) to examine and evaluate approaches used in educational 

evaluation, in particular those used in _materials 

evaluation, in order to develop an appropriate 

methodology to evaluate case studies used in Geographical 

Education. 

(b) to conduct an evaluation of case study teaching materials 

currently available in South African and British texts, 

specifically related to hazards. 

1.4 THE STRUCTURE OF THE STUDY 

Chapter Two provides a critical review of current thinking and 

research pertinent to this study. A critical overview of the 

historical development of case studies in 

constitutes a part of original research and 

Two as it is felt that it provides an 

background to the study. 

Geographical Education 

is included in Chapter 

integral part of the 
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Chapter Three provides an examination and evaluation of models and 

approaches in educational evaluation and educational materials 

evaluation, in order to extrapolate and to develop an appropriate 

methodology for the present study. 

Chapter Four sets out the evaluation methodology applied in this 

study, based on the examination in the previous chapter. 

Chapter Five provides the results of the evaluation. 

Chapter Six presents the conclusions and recommendations arising 

from the research. 
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CHAPTER TWO 

LITERATURE REVIEW 

Research by Ledger (1977); Ballantyne (1986) ~and van Harmelen 

(1991) has revealed that the teaching of Geography in South Africa 

is to a large extent teacher-centred, based on the acquisition of 

facts, and relies heavily on the use of the textbook. The 

textbook, in particular, is seen 

tool by teachers in South Africa 

Mophiring, 1983). 

as possibly the most important 

(Hatting, 1971; Diepeveen, 1982; 

Shortcomings, however, have been found with regard to Geography 

textbooks in South Africa. Research by Burton (1986); van 

Jaarsveld (1988) and Schurmann (1992) has pointed to the difficulty 

experienced by many pupils in comprehending three-dimensional 

abstractions in mapwork, meteorology and climatology, as presented 

in teaching materials. Their research clearly showed the inability 

of the materials to present difficult abstractions in a clear and 

understandable form. Langhan (1990) and Rulashe (research in 

progress), too, have revealed Geography textbook deficievcies with 

regard to their poor comprehension by second language speakers. A 

further weakness of Geography textbooks in South Africa was 

revealed by Drummond & Paterson (1991) with regard to the heavy 

author bias in selected texts. Furthermore, 

1966, concluded that Geography teaching 

hampered to some extent by the use of 

(Hattingh, 1971). 

a survey completed in 

in South Africa was 

inad"equate textbooks 

In spite of these inadequacies, it 

continues to be an essential tool in 

South Africa (Diepeveen, 1982). 

would seem that the textbook 

the teaching of Geography in 

Against this background the 

researcher has isolated a need for what is believed to be a new 

field of textbook evaluation in South Africa: the evaluation of 

pupil applications and activities based on the teaching materials. 

The part of the Geography curriculum chosen for the evaluation was 
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the section on hazards, which is a new topic for study in the 1992 

Syllabus. Oliver (1975) emphasises the opportunities which hazards 

present for enhancing pupils' understanding of people-environment 

problems. In addition, the study of hazards is seen to provide a 

meaningful bridge between understanding and real-life circumstances 

(Parker & Harding, 1979). 

A trend in Geographical Education, locally and overseas, is the use 

of case study teaching materials. British texts, in particular 

exemplify this trend, e.g. Law & Smith (1987); Musgrove (1988) and 

Porter (1989). Case studies in these texts contain pupil-centred, 

problem-based applications, which are representative of modern 

learning theory. Current learning theory places importance on 

learner-centred teaching/learning activities (Clements & Battista, 

1990). South African texts, too, present a number of case studies 

of hazards, e.g. Earle, et al., (1992); Carr et al., (1992) and 

Swanevelder, et al., (1992). The researcher intends to evaluate 

case studies of hazards in South African texts, in order to 

ascertain whether they are optimising the opportunities for 

Environmental Education and for effective teaching and learning. 

In the light of the aforegoing, this chapter will discuss the 

following aspects: 

(i) 

(ii) 

(iii) 

(iv) 

Hazards and their educational value. 

The use of case studies in Geographical Education. 

Current thinking in Geography Education, in relation to 

modern learning theory, with reference to South African 

and British syllabi. 

Previous research relevant to this study in the field of 

textbooks, both locally and overseas. 

2.2 NATURAL AND ENVIRONMENTAL HAZARDS 

2.2.1 DEFINITIONS 

Definitional problems exist with the term "natural hazard". Whittow 
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(1980:19) defines a hazard as "a perceived natural event which 

threatens both life and property". Oliver (1975:341) elaborates 

further: 

Natural hazards are extreme geophysical events greatly 
exceeding normal human expectations in terms of their 
magnitude or frequency, and causing major human hardship 
with significant material damage to man and his works and 
possible loss of life. 

White (1974:3) emphasises the fact that "no natural hazard exists 

apart from human adjustment to it", and his definition (1974:4) 

reflects this view: 

A natural hazard is defined as an interaction of people 
and nature governed by the coexistent state of adjustment 
in the human use system and the state of nature in the 
natural events system. 

These definitions view hazards as "natural" 

origin, but many authors, for 

(1985), distinguish in some 

example Whittow 

or geophysical in 

(1980) and Paterson 

way or another between natural and 

quasi-natural (human-induced or modified) hazards. 

(1985:23) provides a clear distinction between the two: 

Paterson 

Natural hazards arise through the action of geophysical 
and biological processes. Environmental hazards involve 
the interaction of natural processes with man-induced 
ones, and bring more widespread. long-term changes 
affecting environmental quality. 

Paterson (1985:24) further qualifies this distinction by pointing 

out that hazards should rather be seen as "a continuum of hazardous 

situations encompassing a wide variety of events from the natural 

to the humanly induced ones." 

The "naturalness" of natural disasters has also been questioned by 

many authors, who emphasise the fact that if man were to be removed 

from the situation. then in fact there would be no hazards at all 

(White, 1974; Frazier, 1979; O'Keefe, et aI" 1985; Jones, 1991). 

Jones (1991:34) puts it neatly: "Without people there can be no 

disasters." Burton ,et al. (1978) see the interplay between natural 
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and human systems producing both opportunities (useful resources) 

and constraints (hazards) (Fig.2.1). The authors (1978:20) assert 

that: "It is people who transform the environment into resources 

and hazards, by using natural features for economic, social and 

aesthetic purposes." 

FISURE 2.1 
THE TNO-NAY ASSOCIATION BETWEEN "AN AND ENYIRON"ENT, 

CREATING BOTH RESOURCES AND HAZARDS 
{PATERSON, 198~123, AFTER BURTON ~, 1978} 

Sorensen & White (cited in Paterson, 1985) suggest that hazards 

need not be seen only in terms of constraints or costs, but also in 

terms of benefits, for example the benefits of human occupancy of 

the risk area, direct benefits from a disaster (e.g. riverine silt 

from floods) and the benefits of greater social and community 

cohesion. Extreme events must not be seen as unmitigated evils, for 

example many of the disasters bring life-nourishing rains to many 

regions of the world (Frazier, 1979). 

Confusion arises, too, with the use of the terms "hazard" and 
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"disaster". and the two are used interchangeably and loosely, for 

example by Friesma. et al., (1979) and Drabek (1986). Some authors 

(Whittow, 1980; Earle, et al., 1992; Swanevelder, et al.," 1992) 

claim that a disaster is the realisation of the hazard threat. This 

is only true in part as not all realizations of hazard threats need 

necessarily result in disasters or catastrophes. Jones (1991) 

provides a clearer perspective on the distinction between the two, 

and rather sees a disaster as a relatively infrequent, large scale 

hazard impact. This extreme nature of disasters is further 

emphasised by White (1974) and Paterson (1985). 

Perhaps it would be better to speak of a range of hazard impacts, 

ranging from low to high frequency and from low to high magnitude 

events (Fig. 2.2), where disasters occupy a relatively small part 

of the entire range. For the purposes of clarity, the term hazard 

will be used to mean the full range of threats/impacts, both 

natural and environmental (quasi-natural) and on all scales of 

magnitude and frequency. The term disaster will be reserved for 

those high magnitude, low frequency hazard impacts with 

catastrophic losses (Fig. 2.2). 

1000 
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FISURE 2.2 
HYPOTHETICAL RELATIONSHIP BETWEEN THE "ASNITUDE FREQUENCY 

CHARACTERISTICS OF HAZARD EVENTS AND COSTS 
(JONES, 1991:29) 
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2.2.2 CLASSIFICATION SCHEMES 

Classification schemes of hazard. 

the author's definition of a 

necessarily differ according to 

hazard and the purpose of the 

have been used are magnitude, 

financial cost, ~ar.eal extent and 

classification. Parameters which 

velocity, duration, death toll, 

causal agent (Burton, et al., 1978; Whittow, 1980) . The most 
-

commonly used parameter is causal agent. A classification according 

to principal causal agent (Table 2.1) by Burton, et al, (1978) has 

been used as a standard by many researchers. Later schemata, 

however, enlarged on this rather restricted scheme, and encompassed 

a wider range of hazards, both natural and environmental. 

Climatic and 

TABLE 2.1 
COKKON NATURAL HAZARDS BY PRINCIPAL CAUSAL ABENT 

(WRATHALL, 1989:6~, AFTER BURTON & KATES, 1964) 

Geophysical Biological 

Geological and 
Meteorological Geomorphic Floral Faunal 

Blizzards Avalanches Fungal Diseases Bacterial and 
and Snow For example: Viral Diseases 

Earthquakes For example: 
Droughts Athlete's foot 

Erosion (including Dutch elm Influenza 
Floods soil erosion and Wheat stem rust Malaria 

shore and beach Blister rust Typhus 
Fog erosion) Bubonic plague 

Infestations Venereal 
Frost Landslides For example: disease 

Rabies 
Hailstorms . Shifting sand Weeds Hoof and mouth 

Phreatophytes disease 
Heatwaves Tsunamis Water hyacinth Tobacco mosaic 
Hurricanes Volcanic eruptions Hay fever Infestations 

For example: 
Lightning Poison ivy 
Strokes Rabbits 
and Fires Termites 

Locusts 
Tornadoes Grasshoppers 

Venomous animal 
bites 

Whittow (1980) devised a scheme (Fig. 2.3), based on the 

work of Canadian researchers. Hazards are grouped 

previous 

into four 

classes: natural, 

Interestingly, Whittow 

viz. public perception 

quasi-natural, social and man-made. 

used two additional variables in the scheme, 

of the degree of disruption and their 
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ability to control the event. This resulted in a clustering of 

hazard types (Fig. 2.3). 

FACTOR I 
OnDEIlL y 1. 0 
nHAXED 
PEACEFUL 

FACTOR II 
NATURAL 

UNCONTROLLABLE 
FAIR 

Flcod •• Earlhquake 

SOCIAL· 

snowstorm_! ~~~~::L 
Epidemic X ~Ol MAN-MADE 

OUASI-NATURAL BUIldIng collapse 

t Water Y ... FIre 
. . poilu han year accident 

AIr polluhon - - ... Soal accident 

-1.0 

FACTOR II 
ARTIFICIAL 

CONTROLLABLE 
UNFAIR 

FISURE 2.3 

FACTOR I 
t 1.0 CHAOTIC 

TENSE 
FEROCIOUS 

A CLASSIFICATION OF HAZARDS INTO NATURAL, QUASI-NATURAL, 
SOCIAL AND HAN-HADE 

(WHITTON, 1980:21, AFTER WAPNER, COHEN & KAPLAN) 

Jones (1991) provided a more comprehensive scheme, but without the 

use of extra variables, as in Whittow's (1980) scheme. The scheme 

differentiates among three main hazard types: natural, quasi­

natural and anthropogenic (Fig. 2.4). One must bear in mind, 

however, Jones' (1991) advice that hazards should be viewed as a 

continuum of hazardous situations, and that the arbitrary 

divisions created by classification schemes are indeed just that, 

and must not be seen as discrete categories. Therefore flooding, 

avalanching and ozone depletion (Fig. 2.4) are given as examples 

which have characteristics of more than one hazard type. The 

spectrum of hazards in the scheme is comprehensive and will be used 

as a guide in the subsequent evaluation. 
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HAZARDS 
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I 
GEOPHYSICAL BIOLOGICAL 
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LITHOSPHERIC GEOMORPHOLOGICAL METEOROLOGICAL 

Eartnquakas landsliding Fog 

Volcanic ErUPtions Dune Migration Snow 

Tsunamis Saline Soils Hail 

Expansive Soils ligntning 

Tornado 

Windstorm 

Tropical Revolving Storm 

Temperature Extremes 
Drougnt 

....;-FloodinO_l>-­
Avalancning 

I 
FAUNAL 

I 
Macro 

Termites 

Rabbits 

locusts 
Snakes 

"I 
Micro 

Bacterial, 
Protozoal 
and Viral 
Disease 

FIBURE 2.4 

1 
I 

FLORAL 

WeedS 

Poison Ivy 
Water Hyacintn 

Hay Fever 

Atnlete's Foot 

Wneat Stem Rust 

THE SPECTRUM OF HAZARDS: NATURAL, QUASI-NATURAL 
AND ANTHROPOBENIC 

(JONES, 1991:35) 

2.3 HAZARDS AND THEIR SIGNIFICANCE 

2.3.1 GLOBAL IMPACT AND TRENDS 

Authors warn of an increasing global toll 

OUASI-NATURAL ANTHROPOGENIC 
(Human A~entuated) (Human IndUCed) 

Smog Pollution 
Acidification Pnotocnamical Smog 

Desertification 
Riverine Flooding 

Social Hazards 
(Mugging, Bur.gla"" 

SaJinisation Riot, etc.) 
Avalancning 

Transpcll Hazards 
Soil Erosion 

Landsliding Production Hazards 

Global Warming (explOSions) 

Sabotage 
War 

Stratospneric 
--E--'Ozone Depletion-> 

from extreme hazard 

events, particularly in the developing world (Burton, ~e~t~~a~l~l' 1978; 

O'Keefe, at al" 1985; Stehbens, 1986; Jones, 1991). 

The decades of the 1970s and 1980s have seen unprecedented damage 

and loss of life from hazard impacts. O'Keefe, et aI" (1985) point 

out that six times as many people died from disasters each year in 
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the 1970s than in the 1960s. 

Stehbens (1986:254) highlights the catastrophes of the 1980s: 

These 

1990s 

The first half of the 1980s seems to have witnessed a 
range of environmental catastrophes well-nigh unmatched 
in any period of recent history. Widespread droughts 
across Africa, Australia and South America; tropical 
cyclones and flooding in Bangladesh, the Carlboean, Japan 
and Queensland; earthquakes in Italy, Turkey and China; 
bushfires in South-Eastern Australia and California 
exemplify these catastrophes. 

global trends 

to be the 

resulted in 

"International 

the United Nations declaring the 

Decade for Natural Disaster 

Reduction", stating that: 

During the past two decades, natural disasters have been 
responsible for about 3 million deaths and have affected 
at least 800 million people through homelessness, 
disease, serious economic loss and other hardships, 
including immediate damages in the hundreds of billions 
of dollars (cited in Jones, 1991:44). 

The 1990s have already witnessed disasters of tremendous impact and 

cost. In 1992, Hurricane Andrew cut a swathe of destruction through 

the West Indies and the Gulf Coast, causing 20 billion dollars 

damage and 22 deaths in Florida alone ("Andrew's wrath", 1992). 

Almost a year later severe flooding in the American Midwe·st caused 

damage amounting to 26 billion dollars and 25 deaths ("New flooding 

threat", 1993). In September 1993 a catastrophic earthquake struck 

India, claimed to be the worst in 50 years, killing up to 20 000 

people and injuring approximately 30 000 more ("Quake toll", 1993). 

These disasters merely serve as extreme examples: many more local 

hazard impacts of a lesser scale have been registered in many parts 

of the world in the 1990s, but have gone largely unnoticed. 

Statistics indicate increases in both the number of disasters per 

year and the annual cost of impacts (Fig. 2.5). Jones (1991:41) 

explains this trend as a result firstly of better reporting and 

data collection since the 1960s, but secondly and most importantly 

as a result of: 
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the growing vulnerability of human society due to 
population growth, urbanisation, industrialisation and 
infrastructure development. This indicates that increased 
losses from natural hazards are due, in the main, to 
inadequate adjustment by" society rather th~n the 
increasing violence of nature. 

40 

30 

20 

0 
c 

i 
!Z 
::l 
.S 
II> 
G> 
II> 
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.9 0 
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20 

15 

6. Tolal economic loSses (1990 values) 

-- Average economic losses per decade 

A Tolal insured losses (1990 values) 

---- 'Average insured losses per decade 

1965 1970 

Frequency oj greal nalural dlsaslers 

I Number oj eat1hquake dlsaslers 
Number 01 other nalural disasters 

1975 

FJSURE 2.5 

1980 

LOSSES FRO" NATURAL DISASTERS, 1960-89 
(JONES, 1991:42) 

1985 1989 
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The increasing severity of hazard impacts is especially noticeable 
in the developing countries, which are more vulnerable to extremely 
high proportional losses and deaths (Fig. 2.6 and Table 2.2). 

Hazard 

DROUGHT 

FLOOD 

TROPICAL 
CYCLONE 

~ ~/rflJi ~ l~ 1= ~ 
LOSSES AND COSTS: 

PER CAPITA 

AS PROPORTION 
OF GNP 
~ 

DEATH·DAMAGE 
RATIO 

fl} ~ ~ 
(fj ~ . . 

0 ~ 
FOLK . MIXED INDUSTRIAL 

FIGURE 2.6 
HAZARDS COSTS, BY SOCIETAL TYPE 

(BURTON, ET AL., 1978:221) 

TABLE 2.2 

~ 

POST·INDUSTRIAL 

FIRST MORLD: THIRD MORLD - AVERAGE ANNUAL LOSSES FRO" DISASTERS 
(STEHBENS, 1986:258, AFTER BERRY. KATES, 1980j FIEN, 1985) 

. Annual Losses and CostS per Capita At Risk 
Death 'Rate 

Country Total Pop' n at Per Million D~mage Costs of Total ·Total Cost as 
Pop'n Risk People at Risk Losses Hazard Loss Costs % of GNP 

[SUS) Reduction[SUS) [5USl ($USl 

Tanzania 13 12 40 0.70 O.SO 1.50 1.84 

Australia 13 1 0 24.00 19.00 43.00 0.10 
-

Sri Lanka 13 3 5 13.40 1.60 15.00 2.13 

USA 207 25 2 40.00 B.OO 48.00 0.11 

Bangladesh 72 10 3,000 3.00 0.40 3.40 0.73 

USA 207 30 2 13.30 1.20 14.50 0.04 
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Paterson (1985:25) summarises the differential impacts 

developing and industrialised countries: 

For the developing countries natural disasters are costly 
in lives and relative wealth. For the industrialised, 
richer countries, natural disasters result in high 
property and material losses. 

in 

A number of reasons can be cited for this situation: inefficient 

forecasting organisations, warning systems, evacuation procedures 

and measures of physical protection. In addition, it is usually the 

poor, living in extremely poor quality housing, often in precarious 

locations who are the most vulnerable and suffer the most (Jones, 

1991). Developing countries have much higher numbers of people who 

fall into this category and therefore are more vulnerable to such 

catastrophes. 

It is interesting to note that approximately 90% of all the world's 

disasters originate in four hazard types: floods (40%); tropical 

cyclones (20%); earthquakes (15%) and drought (15%). Table 2.3 

clearly shows the high occurrences of the first three hazard types 

mentioned. These figures have significant implications for South 

Africa, as floods and droughts are the most serious of all hazards 

in this country (Myburgh, 1989). 

TABLE 2.3 
NUMBER OF DISASTERS BY NATURAL AGENT, 1947-80 

(JONES, 1991148 FROM SHAH, 1983) 

~ 

Agent Number oJ disasters 

j:loods 
Typhoons, hurricanes, cyclones 
Earthquakes 
Tornadoes 
Thunderstorms 
Snowstorms 
Heatwaves 
Coldwaves 
Volcanoes 
Landslides 
Rainstorms 
Avalanches 
Tidal waves 
Fog 
Frost 
Sand and dust storms 

Total 

333 
210 
IRO 
119 
37 
32 
25 
14 
18 
33 
33 
12 
7 
3 
2 
3 

],06] 
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Predictions for the future seem bleak. Paterson (1985) observes 

that the term "mega-disasters" has been used to describe potential 

disasters in the future. It seems inevitable that the scale of the 

disaster problem will escalate, in the light of increasing numbers 

and increasing concentrations in hazard susceptible localities, and 

the poor level of preparedness. In addition to this, the use of 

more sophisticated technology is likely to increase the variety and 

severity of man-made or environmental hazards -in the future 

(Paterson,1985). 

Burton et al., (1978:223) echo these predictions: 

2.3.2 

With large numbers of nations in transition, the 
environment for the short term will continue to become 
more hazardous. The forces propelling the world toward 
more and greater disasters will continue to outweigh by a 
wide margin the forces promoting a wise choice of 
adjustments to hazard. 

THE SOUTH AFRICAN SCENARIO 

Table 2.4 provides a list of some of the disasters occurring in 

South Africa in the 1980s. What is clearly evident are the enormous 

financial costs incurred, in terms of damage, control and relief 

costs, apart from human suffering and loss of life. Fu~thermore, 

the figures provide an incomplete picture of losses from hazard 

impacts on all scales, although this would be difficult to 

quantify. 

TABLE 2,4 
NATURAL DISASTERS IN SOUTH AFRICA IN THE 1980'S 

(HUNTLEY, ET AL" 1989:37) 

-

1981 Laingsburg flood, 114 lives lost 
1981 Drought relief, R180 m 
1982 Hall damage to crops, R68 m 
1983 Drop In maize production from 14 m to 4 m tonnes 
1984 Domolna floods, 109 lives lost, R210 m damage 
1986 Windstorm damage, E Tvl, R65 m 
1986 Hail damage to crops, R98 m 
1986 Sandstorms, E Cape 
1986 Locust swarms, R40 m control costs 
1987 Natal floods, 487 JIves lost, R1100 m damage 
1988 Floods, Cape/OFS, R600 m damage 
1988 Veld fires, Western Cape, 150000 ha burnt 
1988 Drought relief, R396 m 
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The 1990s have seen a continuation of this trend started in the 

1980s, with the crippling drought continuing unabated in many parts 

of the country, while the worst.storms for many years ravaged the 

Cape Peninsula in April of 1993, causing 12 deaths ("Twelve 

killed", 1993). The extreme variations in the weather patterns have 

been ascribed in part to global warming and the El Nino Southern 
r· -

Oscillation (ENSO) and La Nina events (Hartley, 1993). 

Lindesay (1992) suggests that the ENSO and La Nina phenomena have 

had some effect on increasing the rainfall variability in South 

Africa, which would account for the increased frequency of drier 

dry periods and wetter wet periods. Such climatic explanations for 

the increased frequency of drought and flood conditions are 

accepted by most as plausible, but it has been argued that the 

impact of drought and flood occurrences has been exacerbated by 

careless environmental planning and management. 

Huntley, et aI" (1989:37) are of the opinion that much of the 

damage resulting from disasters would have been averted by a 

"healthy, resilient complex of soils, vegetation and animal life," 

To compound the problem, many of the poor and disadvantaged people 

in South Africa are extremely vulnerable to the impact of hazards 

as a result of living in hazard-susceptible localities, for 

example, nearly 10 000 South Africans live below the 50-year 

floodline in floodplain areas (Naidoo, 1993). This alarming 

situation is particularly acute in the large urban areas, where 

there is a serious lack of suitably habitable areas, especially for 

the very poor. These facts serve to highlight how man has made both 

himself and the environment greatly more susceptible to 

increasingly severe impacts from hazards in South Africa~ 

Statistics on global disasters for the years 1947-1973 (Fig. 2.7) 

suggest that South Africa is relatively free of disasters compared 

with countries such as Bangladesh and Nicaragua. In comparison with 

such disaster-prone countries, South Africa appears insignificant. 

It is asserted, however, that these dated figures provide an 

incomplete picture of the current situation in South Africa today 
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for two reasons. Firstly, the threat from environmental or man­

induced hazards is greater today than it has ever been and the 

lives of many are at risk from hazards such as floods, droughts, 

pollution, desertification etc. Secondly, urban populations have 

increased rapidly over the past 20 years and marginalised 

populations find themselves at an increased risk, living in 

hazardous urban localities. It is asserted, therefore, that South 

Afr~ca is no longer a relatively disaster-free country: the 

disasters of Laingsburg in 1981 and Cyclone Domoina in 1984 bear 

witness to this. Furthermore, it is significant that South Africa 

is at risk to more than 50% of the 50 hazards listed in Fig. 2.4. 

While it must be conceded that all the hazards to which the country 

is susceptible may not be potentially disastrous, they nevertheless 

may incur compound losses of a substantial nature. 
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2.4 THE IMPORTANCE AND VALUE OF STUDYING HAZARDS 

Hazards are recognised as an integral part of the man-environment 

relationship (Oliver, 1975; Burton et al., 1978; Parker & Harding, 

1979; Paterson, 1985; Mitchell, 1989). Fig. 2.1 demonstrates how 

the interplay between people and environment creates both resources 

and hazards. The study of hazards is important-for a number of 

reasons, which fall within the broad people-environment theme. 

Hazard studies: 

( i ) 

(ii) 

(iii) 

(iv) 

(v) 

(vi) 

(vii) 

(viii) 

provide valuable insights into how man uses and modifies 

the environment. 

provide an 

situations, 

measures. 

examination of 

by means of 

how man adjusts to hazardous 

prevention and mitigation 

permit an examination of man's perception of 

environmental risk and his subsequent adjustments. 

form the basis for studies in resource management. 

enhance awareness of environmental problems and provide 

opportunities for Environmental Education. 

are one of the most effective means of illustrating world 

inequalities in wealth and suffering. 

offer a meaningful bridge between Geographical 

understanding and real-life circumstances and problems. 

offer opportunities for interdisciplinary ventures and 

challenge Geography's tendency to fragment. 

(ix) can provide useful utilitarian research findings. 

(Oliver, 1975; Parker & Harding, 1979; Shorthouse, 1984; Paterson, 

1985; Wrathall, 1989; Richards, 1990). 

It is asserted, therefore, in the light of the above, that the 

teaching and learning of hazards at secondary school level can have 

valuable educational benefits, in terms of general education and 

for Geography specifically. 

Hazard studies form an insignificant part of the 1985 Syllabus, 

receiving only superficial attention as part of a section on 



environmental 

However, the 

22 

problems in South Africa 

1992 Syllabus, as adopted 

in the std. 

by the Cape 

10 course. 

Education 

Department, includes a comprehensive section on natural hazards, 

precautionary measures and compensation, for study in std. 7 

(Appendix 2A). This move to include more environmental topics must 

be seen as an attempt to keep in line with modern trends in the 

teaching of Geography. A more comprehensive examination of the 1992 

Syllabus, with regard to current thinking in Geographical Education 

will be offered later in this chapter. 

There are many strategies which can be employed in teaching 

hazards. The researcher believes~ though, that one of the most 

effective ways of teaching hazards is by using case studies. It is 

therefore the intention of the researcher to show the suitability 

of this method for the teaching of hazards, and this follows in the 

next section. 

2.5 THE USE OF CASE STUDIES IN GEOGRAPHICAL EDUCATION 

2.5.1 DEFINITIONS 

A case study may be defined 

incident, the description and 

contribute to our understanding 

as: any singular case or example or 

analysis of which is thought to 

of and area of inquiry" (Bromley, 

1986: 2) . 

It is important to differentiate at the outset, though, between two 

main types of case study based on the purpose of the study: 

(i) A case study used as a strategy in action research (Cohen & 
Man ion, 1989). 

(ii) A case study used as a teaching tool. 

This study focuses on the second type. A case study which is 

developed and used as a teaching tool need not be as rigorous, 

complete or precisely accurate as a research case study, and its 

purpose is to engender discussion and debate among students (Yin, 
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1981; Anderson, 1990). In addition, the criteria for developing 

good case studies for teaching are different from those for doing 

research (Yin, 1981). 

For the purposes of this study the following will serve as a 

working definition of a case study in Geographigal Education: "A 

case study is the detailed description, analysis and explanation of 

some Geographical Phenomenon, which contributes to a fuller 

understanding of that phenomenon," 

Case studies should be detailed and should promote active 

participation by pupils who are involved in description, analysis 

and explanation of the phenomenon (Boardman & McPartland, 1993a). 

It is asserted that short, superficial "case studies" sometimes 

encountered in educational texts and materials are erroneously 

termed and should preferably be termed "examples". 

2.5.2 THE DEVELOPMENT OF CASE STUDIES IN GEOGRAPHICAL EDUCATION 

Roberson & Long (1956) and Thompson (1980) suggest that Herbertson 

was the first to propose the use of sample studies in proposing the 

study of specific "sample societies", One could, however, argue 

that this distinction rests with the famous German Geographer, Carl 

Ritter, 

studies 

who, 

in 

as early as 1800 advocated the use 

school Geography, specifically the 

of idiographic 

study of local 

examples in one's home area (Linke, date unknown). Huxley, too, in 

1877 selected the Thames River in London as a "concrete case" in 

order to illustrate his method (Marsden, 1976). 

These 

the 

embryonic ideas were given further impetus by Fairgrieve in 

1930's and by Scarfe and Mackinder in the 1940's, who promoted 

he idea of abandoning broad regional studies and of substituting 

them with real detailed samples or focal points (Roberson & Long, 

1956), The real emergence of the use of sample studies as a 

teaching method occurred in 1950, when Hickman expounded her 

version of the method. Since then, a number of authors have 

contributed to the development of the sample (case) study teaching 
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methods, notably Roberson & Long (1956) (Appendix 2B) and Honeybone 

(1962). Table 2.5 summarises this development over a period of 30 

years. What is immediately ~~parent from the table is the 

preoccupation of the authors with primary (mainly agricultural) 

activities. This is not surprising, though, considering the 

emphasis on regional studies at the time. Furthermore, the main 

aims of the lessons were primarily concerned with-human response 

to,. and adaptation of, the physical environment. This is a further 

demonstration the positivistic views of the period and the on-going 

debate between environmental determinism and environmental 

possibilism. Pupil applications based on the case studies stressed 

factual recall type responses. In addition, great importance was 

placed on the reaching of generalisations. Teaching strategies 

evident in the materials were predominantly teacher-centred, and 

group activities were given little emphasis. Pupils were expected 

to work independently in responding to the questions (see Appendix 

2B) . 

TABLE 2.5 
THE DEVELOPMENT OF CASE (SAMPLE) STUDY TEACHINB METHODS 

1950-1980 

AUTHOR DATE EXAIIPLE /lAIN AIM OF LESSON 

Hichan 1950 lapp cOllunities of the Scandinavian sub- To ShOH hOH Ian has bee ole the la~n factor 
arctic. determining environmental change. 

Roberson and Long 1956 Agriculture in a Japanese Buraku To ShOH hUlan response to the environlent in 
(village). Japan. 

Honey bone 1962 Cotton far. in the 6ezira, Sudan. To give a representative example of farling in 
the Nhole Bezira Region. 

Tholpson 1962 Dairy farl in Auckland, HeN Zealand. To ShON hUlan response to the environlent on the 
river plains in Auckland. 

Sraves 1971 Copper lining at Chuquicalata, Chile. To ShON that copper is lined at Chuquicalata, in 
spite of the unfavourable environlent. 

Nightingale 1980 Farling and industry in the SDuth Western To ShDN exalples representative of farling and 
Cape, South Africa. industry in the South Western Cape, leading to 

tentative generalizations. 

In addition, a number of Geographical texts containing a variety of 

sample and case studies were published at the time. The term "case" 

study gradually replaced the earlier "sample" study term, as the 

term "sample" could be interpreted in a statistical sense, which in 
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fact is incorrect (Bailey, 1974). Table 2.6 gives six examples of 

such texts which proved to be a useful antidote to the broad 

regional studies of the time. The table gives evidence of a wide 

range of sample (case) studies from countries allover the world. 

The main organising principle is based on a regional framework, and 

the progression from predominantly primary. rura! case studies in 

the earlier years to secondary, tertiary and urban studies in the 

later years reflects the changing interests and concerns of 

Geographers during the different periods . 

. , .. 
TABLE 2.6 

SEOGRAPHICAL TEXTS CONTAINING CASE (SAMPLE) STUDIES I 1939-1972 

AUTHOR DATE TITLE STRUCTURE 

Fairgrieve·and Young 1939 Real Geography b Books covering the world's continents, to be taught over a 
Books 1 - b period of 3 years. Diverse sample studies from various 

countries, concentrating on primary activities. 

The Geographical m2 Salple Studies 5 Salple studies on diverse prilary geography topics, frol 
Association various world regions. 

Rushby,Bell and 1967 Study 6eography A series of sample studies, from low to high population 
Dybeck Stages I Books I density. -

1 - 5 48 Salllples trolll primary and secondary activities mainly. 

Hutson 1970 Saiple Studies Round The 22 Sasple studies frol various countries. All primary and 
World secondary activities. 

Beddis and Dyson 1967- Focal Points in Geography Saaples of countries occurring within a conjinental 
1972 Books 1 - 4 "framework. Primary, secondary and tertiary activities. 

Pemberton and 1972 Case Studies in West A1rican 16 Case studies from West A1rican countries, divided into 4 
Sliindell Geography sections: landscape, agricultural settlellent, industrial 

and urban studies. 

In comparison, modern texts rarely contain entire collections of 

case studies based on regional frameworks. Instead, case studies 

are frequently used to illustrate or to reinforce a Geographical 

principle or theory and to provide a focus for study. Case studies 

are presented on a variety of Geographical topics, e.g., 

environmental issues, urban studies, population studies, recreation 

and tourism, etc. It is suggested, therefore, that the popularity 

of using case studies as a teaching method has not changed, 

especially in Britain, but only the way in which they are 

organised, presented and are intended to be ~aught has. British 



26 

texts, in particular, exemplify this trend. Such texts, especially 

those which focus on people-environment relationships, frequently 

make use of case studies in which pupils describe, analyse and 

explain data and participate in making decisions and solving real­

life problems. Such activities are central to an enquiry-based 

approach to learning which "involves discussion ~o~ the questions, 

problems and issues, consideration of the relevant aspects of 

Geographical theory, and the arrival at a solution or a range of 

possible solutions" (Boardman, 1986:24). The investigation of 

problem issues is furthermore able to facilitate greater inquiry 

into human values and attitudes (Bamber & Ranger, 1990). Fig. 2.8 

(overleaf) provides a summary of the questions and procedures 

followed in the enquiry-based approach to learning. Modern British 

texts are characterised by a wide range of teaching strategies and 

pupil activities. Table 2.7 provides a sample of modern British 

texts, which characterise these trends in the use of case studies. 

Appendix 2C and 5E illustrate some examples of the kinds of case 

studies to be found in such texts. These case studies, in addition 

to the use of problem-solving, issue-based activities, have a 

strong visual appeal and provide a wide variety of interesting and 

stimulating response materials in the form of diagrams, 

photographs, statistical data, narrative passages, factual 

accounts, etc. 

TABLE 2.7 
"ODERN SEOSRAPHICAL TEXTS CONTAININS CASE STUDIES 

-- .- -AUTHDR DATE TITLE STRUCTURE AND CDNTENTS 

Jones altd Pikl! 1986 The Active World: Case studies form part of the organising principle of 'systeJ 
Landforms and Hazards earth a

• Seographical/environaental topics. 

Lall and Slith 1987 Decisio~ laking in Seogra2h~ Case studies on Seographical issues. Pupils involved in decision 
laking exercises. 

Ross 1987 Hazard Seogra2h~ Case studies on hazards on all scales: Local - National - Slobal. 

Dejardin 1987 Illustrated Environlental Environlental topics supported by-case studies. 
Studies 

l1usgrove 1988 Data ReS20nSl! for SCSE Case studies on all scales on a variety of 
Seogra2h~ geographical/environmental topics. Data response exercises. 

Porter 1IJB9 Ph~sical Envir~n;ent and HUlan Case studies on environmental topics. 'Units' for study. 
Activities 
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OBSERVATION AND 
PERCEPTION 

What? 

J 
DEFINITION AND 

DESCRIPTION 

What? and Where? 

1 
ANAL YSIS AND 
EXPLANATION 

How? and Why? 

1 
PREDICTION AND 

EVALUATION 

What might? What will? 
With what impact? 

1 
DECISION-MAKING 

What decision? 
With what impact? 

1 
PERSONAL EVALUATION 

AND JUDGEMENT 

What do I think' Why? 

j 
PERSONAL RESPONSE 

What next' 
What shall I do? 

27 

Summary questions 

What do I observe? What are my perc'eptions? 
How do others view it? 

What's it all about? What is the background 
to the issue and the wider context? 

How did it happen? What gave rise to this 
situation? What processes are involved? 

What are the alternative viewpoints and 
solutions? What might happen and with what 
impacts? How can we assess these? 

What decision is likely to be made? With 
what consequences? 

Which alternative and which decision would I 
choose? Why? How would I justify my views? 

How should I respond? Should I take action? 

FIGURE 2.8 
SUMMARY OF THE ROUTE FOR ENQUIRY-BASED LEARNING 

(NAISH, ET AL" 1987147) 
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The British journal, Teaching Geography, is a further source of 

well researched case studies on a wide range of hazards. Topics 

include: "Earthquake!" (Winskill, .. 1987); "Forest fires in southern 

France" (Wrathall, 1987); "Man's acceleration of coastal zone 

erosion processes" (Williams, 1985) and "Wheal Jane pollution 

incident role play" (Cass, 1993). 

Th& researcher contends that the majority of case studies to be 

found in South African texts, e.g. Magi, et aI" (1992) and Holmes, 

et aI" (1992) do not provide the same range and type of teaching 

strategies and pupil activities as the British texts do. The 

researcher intends to investigate this further in Chapter Five. In 

addition, there is a dearth of local case study teaching material 

available (Nightingale, 1980), and this exacerbates the problem for 

Geography teachers wishing to use case studies as a teaching 

method. 

2.5.3 THE ADVANTAGES OF USING CASE STUDIES 

Case studies which are adequately researched, detailed and well 

presented offer a number of advantages as a teaching strategy, 

especially for the teaching of hazards. These are: 

(i) Lesson content becomes real, vivid and helps to "bring 

the subject to life", 

(ii) 

(iii) 

(iv) 

Case studies give reality and interest to Geography by 

the inclusion of authentic details. 

Case studies keep Geographic generalisations firmly 

anchored in reality. 

Fieldwork methods are imported into the classroom. A case 

study may also be conducted outside the classroom, in the 

field. 

(v) Case studies provide many opportunities for a wide range 

of active participatory classroom activities. 

(vi) Case studies are adaptable to almost any age and ability. 

(vii) Case studies can be used as a starting point for testing 

simple models. 
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( ix) 

29 

Case studies can give a presentation of urgent local and 

global problems and can illustrate the need for 

conservation. 

Case studies can lead to a sympathetic understanding of 

and more tolerant attitudes towards other people and 

their needs and problems. 

(Hickman~ 1950; Roberson & Long, 1956; Stimson~ 1968; Marsden~ 

197£; Nightingale. 1980; Kelly, 1984; Martinez & Paterson. 1988). 

In addition to the above, case studies of Geographical phenomena 

may be used in examinations. for example. the first paper of the 

Geography 16-19 A-level course examination in 1982 consisted 

entirely of an environmental problem. Pupils were expected to make 

decisions based on the case study (Boardman & McPartland. 1993b). 

No teaching method however can be without its disadvantages. 

Although there are few in this instance. a few "caveats" should be 

noted: 

(i) 

(ii) 

(iii) 

(iv) 

(v) 

(vi) 

Syllabi should not become a mere succession of case 

studies as there is a danger that the method will be 

overused and will lose its efficacy. 

There is a danger that if improperly used the case study 

method will lapse into a world coverage approach full of 

trivial facts but of little significance. Clear 

objectives must therefore be set. 

Unless the case study is sufficiently detailed it will be 

elementary and superficial. 

Case studies are unique. Although there may be elements 

in common with other studies. generalisatiotis are not 

always possible and, in fact, are often inappropriate and 

undesirable. 

Suitable material is not always readily available. 

Case studies date quickly and the information becomes 

obsolete in a short space of time. However, older case 

studies can be used as valuable comparisons with more 

recent studies of the same phenomenon. 
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(Hickman, 1950; Roberson & Long. 1956; 

1976; Nightingale, 1980; Clark, 1985; 

1993a) . 

Honeybone, 1962; Marsden, 

Boardman & McPartland, 

2.5.4 THE USE OF CASE STUDIES IN THE TEACHING OF HAZARDS 

The researcher is of the opinion that hazards lend themselves to 

the case study teaching method for the following reasons: 

(i) Examples of hazard impacts occur frequently on all scales 

from local to national and to global and the information 

is immediate, relevant and interesting. Local case 

studies may be linked to global issues. (Ranger, 1993). 

(ii) Reports on hazard impacts are to be found in a variety of 

media sources: newspapers, magazines, journals, books, 

radio and television. Thus, material emphasising various 

viewpoints can be collated from various sources. 

(iii) Divergent viewpoints on hazard impacts provide 

opportunities for a wide variety of strategies~ such as 

discussions, various group activities, problem solving, 

decision making, planning and evaluation exercises. 

(iv) The pe~ple-environment theme can be developed fully and 

hence encourage environmental awareness and conservation. 

(v) A wide variety of material can be used in the development 

of case studies: factual reports, eye-witness accounts, 

photographs, diagrams. statistics, etc., and these can be 

adapted for a wide range of participatory teaching 

strategies. 

(vi) Such participatory teaching strategies allow for the 

development of pupils' Geographical skills (oracy and 

literacy, numeracy, graphicacy and' fieldwork), complex 

critical thinking skills and sricial skills .. 

(vii) Case studies of hazards provide opportunities for overlap 

with other subjects and for inter-disciplinary studies. 
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2.5.5 CASE STUDIES IN RELATION TO THE 1992 SYLLABUS 

The 1992 Syllabus does not direc~ly mention the use of case studies 

per se~ but the researcher believes that many of the Syllabus 

principles and aims (Appendix 2A) can be achieved through the use 

of case studies and~ in particular~ case studies of hazards. These 

most significant aims are: 

(i) A global or holistic approach (p.l). 

(ii) Man-land relationship, especially the significance of 
issues for man (p.l). 

(iii) Pupils should acquire the skills to study the spacial 
aspects of social and economic problems ... problems could 
be solved and decisions made by way of critical~ 
divergent and creative thinking (p.4). 

(iv) Pupils need to develop a social awareness. This means 
that they will be expected to 

(v) 

(vi) 

(vii) 

* 
* 

* 
* 

recognise the interdependence of man 

acquire a tolerant attitude towards others with different 
social. economic and political circumstances (p.4). 

Pupils should have environmental awareness and a 
commitment to the environment by developing a "caring 
attitude". This means that they will be expected to: 

realise that conservation is essential 

understand 
dependent 
(p .4). 

that the balance of nature 
on man's wise management of his 

is largely 
environment 

Pupils need 
learning. for 
appraisal of 
explanations 
(p .4). 

to develop worthwhile attitudes towards 
example: respect for evidence; a critical 
reporting; a SUsp1C1on of simplistic 

and a willingness to exchange opinions 

The descriptive versus the problem-solving approach 

* ... more emphasis should be given to a problem-solving 
approach. 

* Pupils should gain insight 
making by participation in. 
and role play (p.5). 

into the process of decision 
for example~ simulation games 
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From the above it is apparent that the use of oase studies has the 

potential to fulfil a number of the Syllabus aims. The researoher 

believes, though, that in parti~u.lar the oomplex oritioal thinking 

skills and affeotive skills put forward in the Syllabus are not 

being adequately met by the available oase studies in South Afrioan 

texts today for a number of reasons. This will be disoussed 

further in the subsequent evaluation in Chapter Five: 

It is asserted that the aims of the 1992 Syllabus have to a large 

degree been formulated in line with reoent developments in 

Geographioal Eduoation overseas and with modern learning theory. 

This will be the subjeot of disoussion in the next seotion. 

2.6 CURRENT THINKING IN GEOGRAPHICAL EDUCATION 

The aim of this seotion is to outline, 

theoretical framework upon which ourrent 

briefly, 

thinking in 

the existing 

Geographioal 

Education is based. An extensive review of past developments is 

beyond the scope of the thesis. 

2.6.1 THE ENVIRONMENTAL PARADIGM 

Hall (1984) desoribes the main paradigm shifts in Geographioal 

Eduoation by suggesting five historioal approaohes to Geographioal 

knowledge and Geographioal Education. These are: 

(i) The Empirical approaoh, with the emphasis on factual 

detail. 

(ii) 

(iii) 

The Rationalist 

intelleotualism. 

approach, with the stress on 

The Positivist approach, a combination of Empiricism and 

Rationalism, emphasising analytic reasoning, respect for 

evidence and a search for general prinoiples. 

(iv) The Humanistio approach, with the emphasis on values, 

feelings and emotions, i.e. personal responses. 

(v) The Ecological or Environmental approach, at the 



33 

intersection of Empiricism, Humanism and Rationalism, 

stressing an interactive, holistic approach to knowledge 

(Fig. 2.9). 

EmpIricism 
emphasising factual 

detai gained 
through sense 

perception 
and intuition 

Humanism 
emphasising 

personal responses 
of the imagination. 

feelings and 
values 

Rationalism 
emphasising ideas, concepts and 

theories through 
propositional analysis 

FISURE 2.9 
THE ECOLOSICAL APPROACH TO KHOWLEDSE AT THE INTERSECTION OF 

EMPIRICISM, RATIONALISM AND HUMANISM 
(HALL,' 19S4:9) 

The Ecological or Environmental paradigm developed in response to 

the perceived need for a unifying paradigm to close the gap that 

had opened between the natural and social science components of the 

discipline and the potential disintegration of the discipline 

(Preston-Whyte, 1982). In addition, the plea for a more 

environmentally based Geography and for a greater concern with 

Environmental issues and problems has come from a number of 

quarters (Hurry, 1979 and 1987; Kelly, 1984; Ballantyne & Attwell, 

1985; Gough, 1989; Pemberton, 1989; Gamble, 1992 and Vogel, 1992). 
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Van Harmelen (1991:39) summarises the essence of the Environmental 

Approach to the teaching of Geography: 

The application of the Environmental Approach to 
Geography teaching combines an understanding of process, 
pattern and relationships in the study of an aspe6t of 
the environment with that of perceptions rel~ting to the 
issues and problems which exist in that environment. The 
pupil is therefore exposed to cognitive and af1ective 
processes, within a framework of knowledge which is 
perceived as having meaning and which is relevant to the 
pupils' needs. 

The importance of following an Environmental approach to Geography 

teaching is not so much the inclusion of studying "environmental" 

topics per se, but the approach used by the teacher. Therefore any 

topic in Geography can be taught using an Environmental approach, 

so long as the study emphasises both cognitive and affective 

processes, and is meaningful and relevant to the pupils. 

2.6.2 CURRENT THINKING IN GEOGRAPHICAL EDUCATION WITH REGARD TO 

BRITISH AND SOUTH AFRICAN GEOGRAPHY SYLLABI 

Van Harmelen (1991) concludes that the coherence and structure of 

British school Geography 

Environmental perspective, 

aims in British Schools. The 

is essentially provided _ by the 

following an analysis of Geographical 

new British National Curriculum for 

Geography (1991) and the Schools Council Geography Crirriculum 

Project 16-19 (1980) are clearly based on an Environmental 

perspective (Boardman & McPartland, 1993b). Van Harmelen (1991) 

suggests too that the Environmental Paradigm forms the unifying 

principle of the 1985 Syllabus and the 1993 Draft Core Syllabus. 

An analysis of the aims of the 1992 Syllabus (Appendix 2A) and of 

the 1993 Draft Core Syllabus reveals a very close correspondence 

between the two. Apart from minor differences in wording, the 

syllabi aims are to all intents and purposes, identical. One might 

conclude, therefore, that the Environmental Paradigm forms the 

unifying principle of the 1992 Syllabus too. The aims of both 

British and South African school Geography syllabi stress: 
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(i) The learner-centred perspective. 

(ii) That Geography as a school subject ought to foster the 

pupils' awareness and" 'understanding of their community 

and the environment as well as the social, political, 

demographic and economic issues which affect the lives of 

the individual. 

(iii) That the subject should develop the pupils' awareness of 

global issues. 

(iv) That Geography in- schools should maintain a balance 

between the pupils' understanding and knowledge of the 

systems and processes that are related to physical 

Geography and those that are concerned with human 

Geography. 

(v) That Geography as a subject is perceived as part of the 

curriculum as a whole and as such is concerned with 

fostering and developing skills, concepts and values that 

are both unique to Geography and which aie associated 

with morally acceptable educational principles (van 

Harmelen, 1991). 

It is notable that the majority of the above aims are stressed by 

the International Charter on Geographic Education (1992). Skills 

which are seen as central to Geography include oracy/literacy. 

graphicacy, numeracy and fieldwork skills: Graphicacy, in 

particular, is seen as the most distinctively Geographical form of 

communication (Balchin, 1972). The development of fieldwork skills, 

too, is seen as a vital part of Geographical Education. It has 

been suggested, in fact, that "Geography is fieldwork" (Laws, 

1984). Apart from the essential recording measurement, research and 

problem-solving skills developed through fi~ldworkactivities, 

fieldwork can provide the "concrete experiences which students need 

in order to grasp new ideas, and incorporate these ideas into their 

cognitive structures" (Laws, 1984:134-135). 

In addition, the development of both cognitive and affective skills 

is regarded as central to Geographical Education (Bailey, 1986; 

Boardman, 1986). The development of cognitive (process) skills, in 
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particular analytical, critical thinking skills, in order to find 

solutions to ever increasing global problems is seen as one of the 

most important utilitarian aims'of Geographical Education (Fien, 

Gerber & Wilson, 1984). Social skills ought to be developed through 

opportunities provided by group activities, such as group 

discussions and debates, group project work, r~ele play, etc. 

(Boardman, 1986). Equally important is the fostering of sound 
-

values and responsible attitudes towards people and the environment 

(Fien, Gerber & Wilson, 1984; Bailey, 1986). 

These aims, which are central to Geographical Education, will be 

used as evaluation criteria in the subsequent evaluation. The 

criteria chosen will be explained more fully in Chapter Four. 

It is important now to investigate which learning theories underpin 

the 1992 Syllabus and to relate this in turn to the Environmental 

approach to Geography teaching. 

2.7 THEORIES OF LEARNING IN RELATION TO THE TEACHING OF GEOGRAPHY 

2.7.1 LEARNING THEORIES 

Within the constraints of the half-thesis, a full exposition and 

criticism of the major theories of learning is impossible. The 

researcher intends, however, to discuss the Constructivist learning 

theory and its implications for the teaching of Geography. 

References will be made to the Behaviouralist learning theory where 

relevant. The researcher believes that the Constructivist learning 

theory is best suited to the teaching of Geography from an 

Environmental perspective, as the Constructivist theory's central 

tenet rests on the belief that teaching should be learner-centred, 

participatory and problem-based (Underhill, 1991). 
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Learning, according to the Constructivist perspective: 

is a problem-solving pr·ocess in which the learner 
attempts to overcome obstacles or contradictions that 
arise as he or she engages in purposeful activity (von 
Glasersfeld, 1983). 

One may summarise this definition in one sentence: Knowledge is 

constructed in the mind of the learner. This perspective is very 

different from the Behaviouralist perspective, where learning is 

based on the belief that: 

(i) Learning results in a change in observable behaviour. 

(ii) Behaviour and therefore learning is modified by conditions in 

the environment. 

Underhill (1991) has listed seven assumptions about Constructivist 

learning theory: 

(i) Cognitive conflict and curiosity are two ways which 

encourage learners to learn. 

(ii) 

(iii) 

(iv) 

Peer interaction is a vital element 

cognitive conflict. 

Cognitive conflict stimulates reflective 

activity involves pupils' 

in producing 

-
(metacognitive) 

awareness and activi ty. Such 

control of their 

~, 1989). 

own cognitive resources (Campione, 

Reflection is the principal catalyst which prompts 

cognitive restructuring. 

(v) Numbers 1,2,3 and 4 are cyclical. 

(vi) The learner is actively involved in reconstructing his 

ideas from personal experience. 

(vii) This process empowers the learner to be in control of his 

own learning. 

These assumptions are reflected in the ideas of Piaget, Bruner, 

Ausubel and Vygotsky. A brief discussion of their contribution to 

the realm of Constructivist learning theory follows. 
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Piaget's ideas on how learning occurs in the child have had 

profound implications for education. According to Piaget, learning 

takes place in relation to ·the relevant stage cif cognitive 

development, but is achieved through interaction with the 

environment. The stages in the development of concept and cognitive 

skills are fundamental to what is possible and not 20ssible in the 
,- - ~ 

concept formation of children (Elliot, 1984). 

Learning involves taking the environment apart, physically or 

mentally, and reconstructing it (Liebeck, 1984). In this way pupils 

adapt, assimilate and accommodate new experiences (concepts), and 

in so doing, learn to understand their environment. 

Bruner, in contrast, challenged Piaget's central tenet that 

learning is completelY subordinate to biological development 

(Liebeck, 1984). Bruners' viewpoint is often quoted as "The basic 

principles of any subject can be taught to any child in an 

intellectually honest form" (Ballantyne, 1984). This notion may 

lead to the conclusion that learning and concept development may be 

speeded up, if learning situations are adjusted, regardless of 

biological development. Bruner (cited in Salkind, 1985:216) 

believed in the importance of external factors in the learning 

situation and that cognitive growth occurs "as much from the 

outside in, as from the inside out." Furthermore, according to 

Bruner, the key to intellectual growth is the use of language, 

which greatly enhances the effectiveness of teaching and subsequent 

learning. The use of language is seen as a tool for expanding the 

pupil's mind (Salkind,1885). 

On the other hand, Ausubel's Expository learning model is based 

upon the reception of material that either enlarges existing 

cognitive bases, or establishes new ones where knowledge was 

lacking (Jones, 1884). Content to be learned is presented to the 

learner in final form and the learner's task is to receive, 

internalise and to be able to recall and apply the material 

learned. Important in Ausubel's three stage model is the first 

stage of presentation of an "advance organiser". This is a set of 
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ideas or concepts given to the learner prior to the presentation of 

the material to be learned. The advance organiser provides material 

at a higher level of abstractiori,· generality and inclusiveness than 

the subsequent learning tasks (Jones:1984). The value of the 

advance organiser is that it provides a stable cognition structure 

upon which new learning can be built and eBhanced. This is 

especially important where a learner has no relevant information to 

which new learning can be related. Therefore, the use of advance 

organisers assists in a learner's meaningful assimilation of 

information and ideas. Ausubel, (cited in Bodner, 1986: 877) 

describes this process of meaningful learning: 

To learn meaningfully, individuals 
new knowledge to relevant concepts 
already know. 

must choose to relate 
and propositions they 

Vygotsky's contributions to the realm of developmental psychology 

have until only recently been fully appreciated (Stoker, 1993). His 

"socio-cultural" approach encompasses three general themes which 

permeate his writings: 

(i) 

(ii) 

(iii) 

The reliance on genetic (developmental) analysis. 

The claim that higher mental functions have their origin 

in social life. 

The claim that an essential key to understanding social 

and psychological processes is the tools and signs used 

to mediate them (Wertsch, 1990; 1991). 

Vygotsky's primary interest was in sign systems used in human 

communication, in particular speech, and what role this system 

plays in the child's conceptual development. He was concerned with 

how the forms of discourse found in formal schooling provide the 

underlying framework with which concept development occurs 

(Wertsch, 1990). Vygotsky, (cited in Bruner, 1985:23) had very 

clear views on the role of speech in the learning process: 

"Children solve practical tasks with the help of their speech~ as 

well as their eyes and hands." 

Language then, in a Vygotskian sense, is a way of sorting out one's 
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thoughts about things (Bruner, 1985). The role of language and 

specifically dialogue in providing "scaffolded" (assisted, guided) 

instruction is central to the Vygotskian notion of learning (Cole, 

1985; Palinscar. 1986). This idea links with Vygotsky's (cited in 

Palinscar, 1986: 74) "zone of proximal development", which he 

defined as: 

The distance between the actual development level as 
determined by independent problem solving and the level 
of potential development as determined through problem 
solving under adult guidance, or in collaboration with 
more capable peers. 

Vygotsky's basic belief is that social transaction (interaction) is 

the fundamental vehicle of education and not individual effort 

(Bruner, 1985). These views stand in opposition to Piaget·s. 

Vygotsky (cited in Stoker,1991) maintained that individual mental 

functions are internalised from relations 

and that reflection is brought about by 

his views against challenges brought about 

among children in groups 

a child having to defend 

by other children. 

Furthermore, as the child is exposed to words in many contexts, he 

gains access to meaning systems of which these words are a part, 

and which have applicability beyond the classroom (Cole, 1990). 

Vygotsky's main contributions to the field of 

learning theory can be summarised thus as follows: 

Constructivist 

(i) The importance of the child receiving scaffolded (adult 

or peer supported) education. 

(ii) The importance of social interaction and dialogue in the 

learning situation. Groups of children should be involved 

in practical collaborative exercises in problem-solving. 

(iii) The importance of speech as a vehicle for making sense of 

the world and for developing higher mental abilities. 

The ideas of Piaget. Bruner, Ausubel and Vygotsky therefore have 
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provided many of the central tenets upon which the Constructivist 

theory of learning is based. Any learning theory~ though, must 

have practical applications in the classroom, and this is the 

subject of discussion in the next section. 

2.7.2 THE CONSTRUCTIVIST PERSPECTIVE AND THE I~PL~CATIONS 

FOR TEACHING 

Prawatt (1992:389) claims that most Constructivists: 

Envision the classroom as a centre of intellectual 
inquiry - where teachers and students engage in in-depth 
explorations of important ideas. 

Implicit in this "vision" is the shift in the role of the teacher. 

This shift necessitates a changing role of the teacher, from 

someone who "teaches" to someone who facilitates learning, and from 

someone who teaches by imposition to teaching by negotiation 

(Bodner, 1986). 

If one accepts that a shift towards a Constructivist method of 

teaching involves the changing role of the teacher, then the 

following are important elements of this new role: 

(i) A bi-directional flow between teachers and pupils. 

(ii) The teacher questions students whether they are right or 

wrong, and insists that they explain their answers 

(Bodner, 1986). It is vital that teachers explore how 

students see the problem (Yager, 1991). 

(iii) Classroom management strategies should provide genuine 

opportunities for children to be regarded as individuals. 

The negotiation of perceptions, meaning and understanding 

has to begin at the level of the individual (Cheung & 
Taylor, 1991). 

(iv) The development of methods of group dialogue that ~llow 

the achievement of group consensus. 

(v) The teacher has to play the role of both diagnostician 

and mediator between public and personal knowledge 

(Cheung & Taylor, 1991). 
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No list of Constructivist teaching strategies which are based on 

the changing role of the "teacherff can be complete, but Table 2.8 

provides a comprehensive list of such strategies which would be 

compatible with the Constructivist perspective on learning. These 

strategies are essentially participatory, learner-centred 

strategies in which the pupils engage in meaningf~l_problem-solving 

activities. Importantly. the strategies progress from those which 

are less demanding to those which are more demanding, i.e. from 

"invitation" strategies to "taking action" strategies. This list 

will be used as a guide for the selection of evaluative criteria 

related specifically to Geographical Education. A more detailed 

explanation of the strategies chosen as evaluation criteria will be 

given in Chapter Four. 

Invitation: 

Exploration: 

Proposing explanations 
and solutions: 

Taking action: 

TABLE 2.8 
CONSTRUCTIVIST STRATESIES FOR TEACHIHS 

(YAGER, 1991:55) 

Observe surroundings for points af curiosity 
Ask questions 
Consider possible responses to questions 
Note unexpected phenomena 
Identify situations where student perceptions vary 

Engage in focused play 
Brainstorm possible alternatives 
Look for information 
Experiment with materials 
Observe specific phenomena 
Design a model 
CoDect and organize data 
Employ problem-solving strategies 
Select appropriate resources 
Discuss solutions with others 
Design and conduct experiments 
Evaluate choices 
Engage in debate 
Identify risks and consequences 
Define parameters of an investigation 
Analyze data 

Communicate information and ideas 
Construct and explain a model· 
Construct a new explanation 
Review and critique solutions 
Utilize peer evaluation 
Assemble multiple answers/solutions 
Determine appropriate closure 
Integrate a solution with existing knowledge and experiences 

Make decisions 
Apply knowledge and skills 
Transfer knowledge and skiDs 
Share information and ideas 
Ask new questions 
Develop products and promote ideas 
Use models and ideas to elicit discussions and 
acceptance by others 
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An analysis of the 1992 Syllabus with regard to the Constructivist 

perspective on learning and Constructivist teaching strategies 

follows. 

2.7.3 THE CONSTRUCTIVIST PERSPECTIVE IN RELATION TO THE 1992 

SYLLABUS 

It has previously been asserted that the basic paradigm 

underpinning the 1992 Syllabus is the Ecological (Environmental) 

Paradigm. Having made this point the researcher now intends to show 

the links between the Constructivist learning theory and the basic 

theory which underlies the 1992 Syllabus. 

Having isolated the salient features of Constructivism and the 

implications for changing teaching strategies, it is now possible 

to point out similarities with the aims of the 1992 Syllabus. The 

aims and principles embodied in the 1992 Syllabus which have a 

Constructivist "leaning" are: 

(i) A global or holistic approach (p.1). 

(ii) Education is concerned with the development of the whole 
child (p.1). 

(iii) 

(iv) 

(v) 

(vi) 

(vii) 

(viii) 

The development of intellectual skills and abilities of 
pupils to promote on-going education (p.2). 

The development of moral and 
attributes in order to enable them 
in a demanding world (p.2). 

emotional (affective) 
to maintain themselves 

Pupils should gain proficiency in the use of skills 
through repetition and the application of the abilities 
in new situations. (p.3) 

Pupils should acquire the skills to study the spacial 
aspects of social and economic problems ... problems could 
be solved and decisions made by way of critical, 
divergent and creative thinking (p.4). 

Pupils need to develop a social awareness (p.4). 

Pupils need to develop worthwhile attitudes towards 
learning, for example: respect for evidence; a critical 
appraisal for reporting; a SUsp1C1on of simplistic 
explanations and a willingness to exchange opinions 
(p .4). 
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(ix) ... more emphasis should be given to a problem-oriented 
approach (p.5). 

(x) Pupils should gain insight into the process of decision 
making by participation in, for example, simulation games 
and role play (p.5). 

(xi) Inter-disciplinary studies should form part of the broad 
teaching strategy (p.6). 

(xii) Teachers should ensure that 
competent in the use of various 
other apparatus (p.6). 

pupils should become 
measuring instruments and 

(xiii) Teachers should undertake well planned and meaningful 
fieldwork (p.6). 

(xiv) Teachers should encourage individual and group research 
techniques (p.6). 

While the above list provides reasonable evidence that the Syllabus 

has elements of Constructivist learning theory and teaching 

strategies it would be unsound to claim that the Syllabus is based 

on Constructivism. There are elements of Behaviouralist learning 

theory and teaching strategies evident in the Syllabus, especially 

in the formation of knowledge objectives, and the measurement of 

such "product" outcomes. The researcher, however, believes that the 

emphasis on the development of process skills and the use of 

knowledge as a resource, rather than 

elements in 

an end in itself, tends to 

the Syllabus. One might negate Behaviouralist 

conclude, therefore, that the Syllabus has elements of 

Constructivism, but is not the underpinning learning theory. 

2.7.4 THE TEACHING OF CASE STUDIES IN RELATION TO THE 

CONSTRUCTIVIST APPROACH 

The point was made earlier that a number of the aims of the 1992 

Syllabus can be achieved through the teaching of case studies, 

particularly case studies 

stage is a 

Syllabus 

degree of overlap 

aims which have 

of hazards. What is evident at this 

between those Syllabus aims and the 

a Constructivist leaning. The most 

important points of similarity are, briefly: 
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(i) A global or holistic approach. 

(ii) Problem solving and decision making by way of critical, 

divergent and creative'thinking. 

(iii) 

(iv) 

(v) 

Worthwhile attitudes towards learning. 

Insight into the process of decision making by 

participation in ... simulation games &nd-role play. 

The development of both cognitive and affective skills. 

In addition, the advantages of using case studies as a teaching 

strategy have a number of points in common with the Constructivist 

perspective on teaching. Briefly, these are: 

(i) The emphasis on teaching real, relevant and meaningful 

content. 

(ii) The adaptability of case studies to different learning 

situations. 

(iii) Case studies provide a wide range of active participatory 

teaching strategies. 

(iv) Generalisations are anchored in reality, and case studies 

move from the easily comprehensible concepts to more 

abstract generalisations. 

The point must be made, though, that while case studies have the 

potential to be taught from a Constructivist perspective, the 

responsibility of doing this rests with the teacher. 

2.8 CONSTRUCTIVISM. THE ENVIRONMENTAL PARADIGM. CASE STUDIES 

AND HAZARDS IN RELATION TO THE 1992 SYLLABUS 

The claim was made previously that the Environmental Paradigm 

underpins the S.A. syllabus. Central to this paradigm is the 

emphasis on knowing hQK and not knowing what. It is an holistic 

perspective which provides an interactive approach to knowledge 

(Hall, 1984). In the light of the previous discussion, the 

researcher contends that such an approach is not inconsistent with 

that of Constructivist learning theory. 
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It would appear therefore, in the light of the aforementioned, that 

tentative links can be made with regard to : 

(i) 

(ii) 

(iii) 

(iv) 

(v) 

(vi) 

The 1992 Syllabus 

Constructivist learning theory 

Constructivist teaching strategies 

The Environmental Paradigm 

The Environmental approach towards Geography teaching 

The case study teaching strategy, especially with regard 

to the teaching of hazards. 

Fig. 2.10 (overleaf) attempts to show these links and areas of 

similarity in graphic form. 

Recent developments in Geographical Education, such as those 

discussed in the aforegoing section, should be reflected in the 

available teaching materials (Nightingale, 1974). With this in 

mind, the following section discusses recent research findings in 

the field of textbooks, with particular reference to the South 

African context. 
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COHSTRUCTIVIS~, THE ENVIRON~ENTAL PARADIS", CASE STUDIES AND HAZARDS IN RELATION TO THE 1992 SEOSRAPHY SYLLABUS 
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2.9 !HE USE OF !EXTBOOKS IN EDUCA!ION 

The assertion was made previously that case studies of hazards as 

presented in South African Geography textbooks are not adequately 

meeting the aims of the 1992 Syllabus and therefore also the main 

ideas of the Environmental Paradigm and the Constructivist learning 
r - ~ 

theory. In order to explore this assertion the researcher undertook 

an . evaluation of South African textbooks in Chapter Five, using 

criteria based on the current aims of Geographical Education and 

learning theory, which are evident in the 1992 Syllabus. The 

teaching strategies employed and the skills which were developed in 

the applications based on the case studies formed the object of the 

evaluation. Research in the field of textbooks is regarded as being 

of substantial importance in South Africa today, for a number of 

reasons. These reasons will be discussed in the this section. 

2.9.1 THE IMPORTANCE OF THE TEXTBOOK IN EDUCATION 

Apple & Christian-Smith (1991) claim that there have been thousands 

of studies of textbooks over the years, and that few aspects of 

schooling have currently been subject to more intense scrutiny and 

criticism than the textbook. The importance of the textbook cannot 

be underestimated, according to Down, (cited in Apple & Christian­

Smith, 1991:5): 

Textbooks, for better or worse, dominate what students 
learn. They set the curriculum. and often the facts 
learned, in most subjects. For many stUdents, textbooks 
are their first and sometimes only exposure to books and 
to reading. The public regards textbooks as 
authoritative, accurate and necessary. And teachers 
rely on them to organise and structure subject matter. 

Altbach (1991) goes even further to describe textbooks as "icons" 

of education. This is affirmed by Maxwell's (1985) claim that 90% 

of what occurs in the classroom centres around the textbook. 

Although these perceptions are based on the American experience, 

one can find similarities with the current South African situation. 
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2.9.2 THE ROLE OF THE TEXTBOOK IN THE SOUTH AFRICAN CONTEXT: 

SOME RESEARCH FINDINGS 

I 

Research in the field of the use of textbooks in S.A. reveals some 

alarming facts. Diepeveen (1982), for example, found that 80% of 

Geography teachers in the Cape Education Depaftment use the 

te~tbook in place of the syllabus. Hatting's (1971) report on an 

earlier survey in 1966 provides proof of the reliance on textbooks 

in the South African schooling system. The survey found that 80% of 

std. 9 and 10 teachers and 69,6% of std 6-8 teachers in South 

Africa indicated that successful Geography teaching is, to a 

certain extent, dependent on the use of textbooks. Significantly, 

the survey did not include the independent and self-governing Black 

territories in South Africa. One might expect that the percentages 

would have been far higher had they been included. Mophiring 

(1983), for example, found that the textbook in Black education is 

viewed as the most important guide to subject content. 

The use of the textbook, therefore, in the South African education 

system is of fundamental importance. One might expect that 

textbooks have been the object of comprehensive research in this 

country, but in fact the converse is true. Wesso & Parnell (1992) 

claim that a lack of sustained assessments of South African 

textbooks' or curricula is one explanation for the persistence of 

outmoded curricula. This is particularly true with regard to the 

lack of research on the effectiveness of texts in promoting 

learning (Maxwell, 1985). A computer search of the NAVO Database 

for current and completed research (1993) in the field of textbook 

research in South Africa revealed only three works, by Drummond & 
Paterson (1991); Langhan (1990) and Rulashe (resear~h in progress). 

Further works not revealed by the NAVO search include Clark (1974); 

Venter (1975); Dean, et al., (1983); Mophiring (1983) and du Preez 

(1983). Importantly, of these eight works, only four are 

specifically related to Geography textbooks, and of these four only 

two are thesis 

knowledge, no 

applications in 

Furthermore, research works. 

research has been done on 

in South Africa, textbooks 

to the researcher's 

the evaluation of 

in relation to the 
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syllabus, and on how such exercises 

effective learning. The researcher 

Firstly, the difficulties associated 

mayor may not be promoting 

suggests two reasons for this: 

with this type of research, 

and secondly, the lack of suitably well-developed evaluation theory 

and methods in this field. With the changing education situation in 

the country today, and with the huge "backlog" in Black education, 

textbooks are going to continue to be an extremely important tools 

in the hands of teachers, and therefore research in this field is 

vitally important. Research which has been completed though has 

revealed shortcomings with regard to textbooks in South Africa. 

Clark (1974); Dean, et al., (1983); du Preez 1983) and Drummond & 
Paterson (1991) have investigated the problem of author bias in 

selected textbooks. Langhan ( 1990) and Rulashe research in 

progress) have found problems with regard to the readability of 

texts by E.S.L speakers. In addition, Burton (1986); van Jaarsveld 

(1988) and Schurmann (1992) have indicated that certain texts in 

Geography present problems for pupils in conceptualising difficult 

abstract concepts. These findings suggest that there is much scope 

for further research in this field in South Africa in the future. 

Apple & Christian-Smith (1991:8) make reference to the past 

educational experience in America, much of which is applicable to 

South Africa today and for the future: 

Faced with large classes, difficult working conditions 
and even more important - little time to prepare lessons 
for the vast array of subjects and students they were 
responsible for, teachers often looked upon texts not 
necessarily as impositions, but as essential tools. 

While accepting that textbooks are a set of compromises between 

many conflicting forces (Maxwell, 1985) and that textbooks will 

continue to be flawed in the future, it is asserted that research 

in the field and the dissemination of findings to the relevant 

stakeholders can improve textbooks and help to make them more 

useful tools in the 

however, accept that 

hands of teachers and pupils. One must, 

the ultimate success of a textbook in 

promoting effective learning rests with the teacher. Well trained 

teachers in modern methods of teaching will be more successful in 
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using textbooks as effective tools than poorly trained teachers. 

However, research has shown that there is a lack of effective 

teacher training in this country (Ledger, 1977; Ballantyne, 1986). 

In spite of this, it is suggested that a "good" textbook, which is 

"teacher-friendly", can aid learning, even where the teacher is not 

adequately trained. Ideally, what is required is further training 

in the effective use of textbooks by teachers in South Africa 

(Ballantyne, 1985; Davies, 1987). 

In addition to training in the use of textbooks, teachers need to 

be trained in methods of textbook evaluation and selection. This is 

seen as particularly important in the light of the increasing 

autonomy given to "government" schools over the past years. In the 

future teachers will have the increasing responsibility of 

evaluating and selecting textbooks which need to be purchased by 

schools. Both the Natal Education and the Cape Education 

Department have discontinued the policy of supplying schools with a 

list of approved textbooks from which teachers had to choose 

(Bosman, 1993, pers. comm.; Theron, 1993, pers. comm.). The 

Transvaal Education Department and the Orange Free State Education 

Department, however, still maintain the policy of providing schools 

with a list of approved textbooks (Grover, 1992, pers. comm.; 

Ellis, 1993, pers. comm.). In practice, however, teachers in the 

Transvaal Education Department have the freedom to select any texts 

they need, regardless of the approved list (Grover, 1993, pers. 

comm.). 

When improvements in teacher training and in textbooks are seen as 

complementary, only then will optimal benefits be ieaped for 

teaching and learning in South Africa. 

The researcher believes that, in the light of the arguments set out 

in favour of research in this field of education, the present 

inquiry is justified and can yield valuable findings, which can be 

disseminated to and used by the relevant stakeholders. 
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2.10 SUMMARY 

The use of hazards in Geographical Education formed the focus of 

this chapter. The literature review showed the increasing toll 

exacted by hazards in the developing regions of the world. South 

Africa, as a developing country, will become increasingly more 
~- -

susceptible to a wide range of environmental hazard impacts in the 

future. In particular the poorer, marginalised people of this 

country are more at risk. The teaching of hazards affords 

important opportunities for Environmental Education and has many 

other important educational advantages. The use of the case study 

teaching method is shown to be one of the most effective ways of 

teaching hazards. In addition, the case study teaching method 

provides the opportunity for fulfilling a number of the 1992 

Syllabus aims which are representative of current thinking in 

Geographical Education and learning theory. Tentative links may 

therefore be drawn between the 1992 Syllabus, modern learning 

theory and current thinking in Geographical Education, and the use 

of case studies of hazards. 

Research in the field of textbook evaluation in South Africa is 

limited. In the light of the importance of the textbook in the 

South African educational system, this study hopes tb- fill a 

notable gap in educational research in South Africa today. 
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CHAPTER THREE 

A REYIEW OF THE THEORY OF EDUCATIONAL EYALUATION 

3.1 INTRODUCTION 

The type of research undertaken by this study requires a 

methodology which, while appropriate, is not so narrowly focused 

that it precludes any wider application. A danger exists in 

devising an evaluation methodology which is theoretically loose and 

which is too closely defined by the nature of the study undertaken 

(Dean, et al., 1983). Sanders (1992) mentions the problems of 

reliability associated with the use of "home-made" research 

designs. In an attempt to avoid these problems, the researcher has 

undertaken a thorough examination and evaluation of approaches 

towards educational evaluation, and in particular materials 

evaluation. 

Most current evaluation models fall within curriculum evaluation, 

the curruculum being seen as a programme. The study of hazards 

falls within the curriculum development process and as such needs 

to be linked to general evaluation models. The purpose of this 

chapter, therefore, is: 

(a) to provide the necessary theoretical background to the study, 

and to place the present study within the broader context of 

educational evaluation. 

(b) to extrapolate and to develop an appropriate methodology for 

this study. The final methodology developed therefore 

represents an eclectic combination of: 

(i) adaptations of proposed methodologies available in the 

literature. 

(ii) other methods specifically developed for this study . 
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3.2 DEFINITIONS OF EDUCATIONAL EVALUATION 

There are numerous definitions 6f evaluation to be found in the 

available literature and an examination of such definitions reveals 

particular attitudes towards evaluation. Tyler's (cited in Potter, 

1991b:30) definition reflects a bias towards rgaal attainment: 

"Evaluation is the process of determining to what extent objectives 

are actually being realised." Bloom's (1956) definition also 

focuses on the aspect of securing evidence on the reaching of 

objectives. 

Wiley (cited in Potter, 1991b:30), however, concentrates on the 

decision-making aspect of evaluation in his definition: "The 

collection and use of information concerning changes in pupil 

behaviour to make decisions about an educational programme." 

Gay's (1987:7) definition also emphasises this aspect: "Evaluation 

is the systematic research ... to make decisions." Cronbach (1963) 

and Stufflebeam (1983), too, stress the importance of decision­

making in their definitions of evaluation. 

Scriven 

(cited in 

(1967), The Joint Committee 

Nevo, 1983) and Nevo (1983) 

on Standards for Evaluation 

include "to assess_the merit 

or worth" with regard to the evaluation of objects or programmes. 

This indicates an important development in thinking about 

educational evaluation, as this shows a departure from the 

quantitative, positivistic earlier definitions. The phrase "merit 

or worth" implies a shift towards naturalistic, qualitative 

evaluation. Parlett & Hamilton (1976), for example, stress the 

importance of "illuminating" or shedding light on the processes at 

work in the evaluation. Stake (1976) also emphasises the importance 

of process evaluations. Nevo (1983:20) provides a clear, concise, 

yet sufficiently encompassing definition of educational evaluation: 

"Evaluation is the systematic inyestigatjon of various aspects of 

professional development and training programmes to assess their 

merjt or worth. (My underlining). 
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3.3 MODELS AND APPROACHES IN EDUCATIONAL EVALUATION 

Models of evaluation may be placed on a continuum (Fig.3.l), 

ranging from those which tend towards the positivist paradigm, to 

those which are naturalistic in orientation. 
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To analyse each model (approach) exhaustively would be an unwieldy 

and unnecessary task for the purposes of this study. Instead, 

using the continuum as a guideline, a critical overview of the 

development and trends in evaluation will be given. 

The use of such a continuum has attendant weaknesses. Criticisms 

which may be levelled are over-simplification, arbitrariness and 

subjectivity. The use, however, of a continuum is in no way meant 

to replicate reality; nor is it intended to be exhaustive. All it 

claims to do is to give an indiQatiQn of the developments and 

trends in evaluation and therefore examples of types of evaluation 

models and approaches have been selected for analysis. 

The researcher has placed two divergent approaches to evaluation at 

opposite ends of the continuum. Broadly speaking, these two 

approaches or paradigms may be termed "traditional" or "classical" 

and "modern" or "naturalistic". Other terms for the two approaches 

are the "agricultural-botany" paradigm and the "social-

anthropology" paradigm (Parlett & Hamilton, 1976). 

The traditional paradigm, which is positivistic in orientation, 

tends towards quantification. The aim of evaluation is overtly 

goal or product based (Wolf, 1985 and Taba, 1962). The success of 

educational outcomes is measured against 

objectives, where learning experiences provide 

achieving such objectives (Fig. 3.2). 

Oblectives 

C,,,.,., /\ 
Upe"~"tfS _. Evalua1ion 

FIGURE 3.2 
REPRESENTATION OF THE TYLER RATIONALE 

(WOLF, 1985:5324) 

set behavioural 

the means of 
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Taba (1862) developed Tyler's principles (Fig. 3.2) into practical 

curriculum planning, with the emphasis on the evaluation of 

educational outcomes. Taba propo~~d a model which was essentially 

linear in the development of curricula (Fig.3.3). Feedback and 

evaluation mechanisms are confined to the final stage 

planning, and as a result this allows no evaluation 

during the earlier stages of planning - hence the 

of curriculum 

and feedback 

terms "product 

based" or "objectives based" curriculum development and evaluation. 

Proponents of such an approach, with their own modifications are 

Bloom (1856), Mager (cited in Marsden, 1876) and Krathwohl (cited 

in Marsden, 1876). 
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Product led evaluation has come under severe criticism. James 

(cited in Marsden, 1976:24) likened this type of evaluation to a 

factory, merely an "assembly-line processing of products." 

Evaluation of this type is seen to "dehumanise" the curriculum. 

Parlett & Hamilton (1976) identify the following shortcomings of 

product-led evaluation models: 

(i) The control of all the relevant variables is difficult. 

(ii) 

(iii) 

(iv) 

(v) 

(vi) 

(vii) 

The evaluation is done after the programme has been 

implemented on a large scale. 

The study may be limited by the collection of 

quantitative data. 

The research design cannot accommodate changes which 

take place during the evaluation. 

The method may not be sensitive to local or unusual 

conditions. 

The method is costly in terms of time and resources. 

The method cannot always be applied to real-life 

situations. 

(viii) There is no room for unintended outcomes. 

Kliebard (cited in Wolf, 1985) warns against the measuring of 

trivial objectives, while Scriven (1976) argues that the objectives 

which are to be measured must first be evaluated to see whether 

they are worthwhile. 

Counter arguments which lend credence to product led evaluations 

emphasise the appropriateness of this type of evaluation for 

standardised testing in the armed forces, technical training and in 

areas of non-formal training in industry (Potter, 1991a). 

Furthermore the specification of objectives for evaluation is still 

seen by some as an essential component of curriculum planning. 

Hirst (cited in Marsden, 1976:27) corroborates this view: 

With no clear statement of objectives set out to guide 
them, teachers only too easily take the statement of the 
mere content of the curriculum or the syllabus as a 
statement of the objectives to be pursued (my 
underlining) . 



59 

Cronbach (1963), however, claimed that one of the weaknesses of 

product led models was that they had no capacity for providing 

information which could assist 'in the development of innovatory 

programmes. Cronbach (1963) proposed that the aim of evaluation 

should be to provide information for decision-making which would 

lead to programme development. Evaluation should address decisions 
~ - -

relating to course improvement, the roles of the individuals in the 

programme and to administration. In his view an evaluation model 

should make allowances for: 

(i) Multidimensional outcomes. 

(ii) 

(iii) 

Programme changes while the programme is in use. 

The changes brought about by a programme and the 

identification of aspects of the programme that need 

revision. 

Wiley (cited in Potter. 1991b), too, proposed an approach where the 

accent was placed on providing information for decision-making, 

leading to course improvement. 

Scriven (1967) coined the terms "formative" and "summative" 

evaluation. In essence formative evaluation is the assessment of 
-

the process of an educational programme, while summative evaluation 

is an assessment of the outcome of an educational programme (Dane, 

1990; Cates, 1985). 

The two types of evaluation differ in terms of the questions asked 

about a programme. Formative evaluation asks the question: How is 

it operating? while summative evaluation asks the question: What 

has it accomplished? Scriven (1967:2), however, does not see the 

two types as mutually distinct from each other: 

One role that has often and sensibly 
evaluation is an important part of 
curriculum development ... such a role 
evaluation of the final product of this 

been assigned to 
the process of 

does not preclude 
process. 

Scriven (1967) does suggest, though, that formative evaluations are 
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better suited to evaluations which aim to improve a product or a 

programme. while summative evaluations are better suited to 

evaluations which aim to improve utilization or recognition of the 

product. 

relegated 

evaluation. 

Importantly, however, 

to a position of 

summative evaluation 

lesser importance to 

is not 

formative 

Scriven's (1967) major contribution towards the broadening of 

educational evaluation is that of his recognising the importance of 

the processes involved in programme or curriculum development. but 

not to the detriment of the outcomes. 

Tuckman (1972) adopted Scriven's terminology in developing a model 

of summative evaluation, based on five evaluative steps. The model 

is based on the Tylerian objectives model with the accent on the 

systematic measurement of behavioural objectives. One modification 

which can be seen as an improvement is the inclusion of a control 

group against which to compare the test group. 

Educational evaluation is seen to have taken a significant step 

of Stufflebeam's (1983) CIPP model of 

from an earlier model in 1966. The 

forward with the development 

evaluation which he developed 

CIPP model is based on the views that "the most important purpose 

of evaluation is not to prove but to improve" and that evaluation 

is "a tool by which to help make programmes work better for the 

people they are intended to serve" (Stufflebeam, 1983:118, my 

underlining). CIPP is an acronym: 

... that includes the first letters of the four kinds of 
evaluation. The C stands for context evaluation, which is 
a kind of needs assessment. The I represents input 
evaluation, which is a means of identifying and assessing 
competing plans. The P denotes process evaluation, which 
assesses and guides the implementation of plans. The 
second P refers to product evaluation, which involves 
assessing outcomes (Stufflebeam. 1983:140). 

Stufflebeam (1983) realised the need for a more holistic approach 

towards evaluation and furthermore proposed that the context was an 

important factor influencing educational programmes. Important 
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advantages of the CIPP model are: 

(i) It provides for entry either before or during a project. 

(ii) It allows for the possibility of conducting a single type 

of evaluation only, or some combination, depending on the 

needs of the audience. 

Stufflebeam's (1983) model occupies a midway position on the 

continuum (Fig. 3.1) as it suggests an approach which recognises 

the equal value of both product and process based evaluation, and 

allows the evaluator to choose the most appropriate approach 

according to the context and the purpose of the evaluation. 

Although difficult to draw a clear line separating the more 

traditional approaches from what Stenhouse (1975) terms "new-wave" 

evaluation, one may discern typical characteristics associated with 

the more recent models of evaluation, which occupy the right-hand 

side of the continuum. New wave approaches tend to: 

( i) 

(ii) 

(iii) 

(iv) 

(v) 

be more concerned with description and interpretation of 

programmes or curriculum processes than measurement or 

prediction of outcomes. 

be impressionistic and subjective rather than objective. 

be more humanistic or "social anthropological". 

stress the importance of multi-method, 

approaches to evaluation. 

eclectic 

be more concerned with the atypical or unusual in a 

situation and hence do not permit valid generalization of 

results to other situations. 

(Parlett & Hamilton, 1976; Potter, 1991a; "Evaluating curriculum: 

The major concerns" and "Evaluating curriculum models"). 

Resting firmly within the social 

fact occupying the right pole 

Hamilton's (1976) model. The 

anthropological paradigm, and in 

of the continuum, is Parlett & 
authors (1976:99) describe their 

approach as "illuminative evaluation" where: 
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Evaluation concentrates on the information-gathering 
rather than the decision-making component of evaluation. 
The task is to provide comprehensive understanding of the 
complex reality (or realities) surrounding the project: 
In short to "illuminate". 

In this approach the evaluator is not called upon ~to make decisions 

but to address his or her report to interested parties and 

stakeholders who may use the information in the report to make 

decisions. The task of the evaluator is to "concentrate on 

'process' within the learning milieu, rather than on the outcomes 

derived from a specification of the instructional system" (Parlett 

& Hamilton, 1976:100). 

Guba and Lincoln (1983) and Guba (1987) are firm advocates of the 

naturalistic approach towards evaluation. The authors question the 

utility of the positivistic paradigm and claim that it "reflects a 

discredited epistemology of science (1983:312). However Guba's 

(1987) five definitions of naturalistic evaluation provide evidence 

that there is little agreement among authors as to exactly what 

naturalistic evaluation is. 

Guba (1987) proposes what he calls "fourth-generation" ?valuation 

in which he lists the key concepts of negotiation and collaboration 

among stakeholders and where the product of the evaluation is an 

agenda for further negotiation. Rather ironically, though, and in a 

somewhat positivistic vein, Guba (1987:39) offers "ten 

commandments" for fourth-generation evaluators and it is worthwhile 

to note the first and most important: 

Evaluation is a process whereby evaluators and stake­
holding audiences jointly and collaboratively create (or 
move toward) a consensual valuing construction of some 
evaluation. It does not yield irrefutable, empirically 
confirmed information. 

This "commandment" reflects much of the thinking of naturalistic 

evaluators: 

descriptive, 

collaboration, 

illuminative 

joint valuing 

information. This 

and the 

approach 

use of 

stands 

diametrically opposed to the earlier positivistic evaluations, 
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where the emphasis is on measurement, 

quantification of end product results. 

testing and the 

Stake (1967; 1976; 1978), Walberg and Kemmis (both cited in 

"Evaluating curriculum models") suggest approaches which also fall 

within the scope of naturalistic evaluation. Stak~'s three models 

of evaluation, viz. the Countenance model (1967), the Responsive 

model (1976) and the Case Study model (1978) can be seen as 

progressive models, where each is a modification or extension of 

the previous one. One may isolate certain important characteristics 

of the three models. They: 

(i) 

(ii) 

(iii) 

(iv) 

(v) 

(vi) 

involve description of many different variables. 

involve personal value judgements. 

include different value standpoints. 

use data based on personal experience and participation 

in the evaluation. 

emphasise the importance of the learning environment. 

consider the information needs of the audience. 

(vii) report in an informal style. 

("Evaluating curriculum models"). 

Walberg's model for research instruction. like Stake's three 

model~. emphasises the importance of the learning envir6nment as a 

factor affecting the learning process. The author sees learning as 

a function of aptitude. instruction and the learning environment. 

Kemmis accentuates the importance of personal experience in his 

surrogate-experience model. where the task of the evaluator is to 

"tell it like it is" and to develop a "portrayal" of the curriculum 

(cited in "Evaluating curriculum models":182). 

Another aspect of naturalistic evaluation is that of utilization. 

Cronbach's (1963) earlier ideas on evaluation for use by decision 

makers were adopted and modified by Patton (1978) and Weiss (1985). 

who emphasised utilization-focused evaluations. The aim of this 

type of evaluation is to provide information to decision makers and 

stakeholders for programme improvement and for public policy 
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decisions (Weiss, 1985). Patton (1978) suggests that there are only 

two requirements in this approach : 

(i) Relevant decision makers and information users must be 

identified and organised. 

(ii) Evaluators must work actively, reactively andadaptively with 

these identified decision makers and information users to make 

all other decisions about the evaluation. 

Patton (1978:284) states that "Everything else is' a matter for 

negotiation, adaptation, selection and matching". 

Tyler (1988) emphasises that evaluation reports should be aimed at 

various users in the educational field, in order to facilitate 

decision making and course improvement. Only information which is 

pertinent should be given in the report. Tyler is thus making a 

plea for the wider utilization of evaluation reports. 

Naturalistic evaluation is not without its detractors however. 

Williams (1986) isolates 13 potential conflicts between evaluation 

standards and criteria for conducting naturalistic enquiry, and 

concludes that a compromise is usually necessary between evaluation 

standards and criteria. Furthermore, while conceding that the 

naturalistic paradigm can be a useful tool, it "should not be 

embraced thoughtlessly in evaluation projects" (Williams, 1986:12). 

Parlett & Hamilton (1976:96) admit, too, that the extensive use of 

data "still raises 

the part of the 

open-ended techniques, focusing and qualitative 

the possibility of gross partiality on 

investigator". In addition the problem of the 

scope of 

however, 

small scale investigations is mentioned. 

the authors offer tentative solutions. 

possible 

In both 

limited 

cases, 

The trend towards process evaluations is 

curriculum development models of Stenhouse (1975) 

in Graves, 1975)(Fig. 3.4). 

reflected in the 

and Biddle (cited 
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EVALUATION 

Curriculum and instruction processes 
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system 

Instructional 

~---------------------------------------
=>Sequence 

--Evaluation 

--__ Feedback 

FIGURE 3.4 
BIDDLES'S CURRICULUM DEVELOPMENT AND IMPLEMENTATION SYSTEM HODEL 

(GRAVES, 1973:108) 

OUTPUTS 
to 
sociocultural 
system 

Changed 
individuals 
better 
equipped 
to serve 
society and 
themselves 
because 
education has 
developed 
their knowledge, 
techniques and 
values 

EXTERNAL 

EVALUATION 
D.S. Biddle 

(Developed from M. ;)"ohnson) 

The model proposed by the 

and Innovation (cited 

DECD's Centre for Educational Research 

has the in Marsden,1976) (Fig. 3.5), 

evaluation process running concurrently with every stage of the 

curriculum development process thereby highlighting the central 

role of evaluation in the curriculum process. These models are 

based on the earlier models 

Marsden, 1976). 

of Wheeler and Kerr (both cited in 

These system models concentrate not on the objectives of the 

curriculum but on the :etQC~~Uij~S of learning. Precise content 

learned by the pupil is of secondary importance to the kinds of 

procedures for acquiring knowledge and skills, hence the name 

curriculum process models. Furthermore ~xalllatiQD is envisaged at 
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each stage of the curriculum process. Decisions made at a 
particular stage will affect and even prescribe those at subsequent 

stages, while these decisions in turn feed back to former ones 

(Marsden,1976). Curriculum process models must be seen as a 

reaction to the earlier linear models of Taba (1962) and Tyler 

(cited in Wolf, 1985). 
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NOTE: 
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ESTABLISHING (political, philosophical, societal,etc) 
--+ 
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PRINCIPAL AIMS OF SCHOOL SYSTEM 
(e.g. comprehensive or selective) 
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subject objectives SPECIFIC OBJECTIVES e.g. 

~l ASSESSING CAPABILITIES 

1 
L AND INTERESTS OF PUPILS 

. 
'L SELECTING CONTENT e.g. themes, subject matter 

-: SELECTING TEACHING AND LEARNING ACTIVITIES I 

I IMPLEMENTATION (CLASSROOM TESTING) I 
The arrows from the evaluation block indicate the different levels at which 
evaluation can take place. 

FISURE 3.5 
THE OEeD'S CENTRE FOR EDUCATIONAL RESEARCH AND INNOVATION 

CURRICULUM DEVELOPMENT MODEL 
(MARSDEN, 1976:5) 

Curriculum process models place more emphasis on the importance of 

on-going evaluation. To use Scriven's (1967) terminology, the 

evaluation of curricula is both formative and summative in that 

both curriculum processes and outcomes are evaluated. Significantly 

such evaluations allow for the involvement of more stakeholders and 

decision makers in the evaluation process: evaluators, educators, 

educational authorities, funders, etc. 
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Graves' (1975:89) definition of curriculum evaluation encapsulates 

of process models and provides a 

study: "Curriculum evaluation is a 

to decision makers about the 

educational value of various 

the essential characteristics 

clear focus for the present 

process of giving information 

feasibility, effectiveness and 

curricula." 

The present study, with reference to the aforegoing discussion, 

intends to use methods and procedures associated with both 

positivistic and naturalistic evaluation. The study will attempt to 

measure the degree of match between the educational materials and 

the criteria and to "shed light" on the research findings. In 

addition, the study proposes to describe both the processes and 

products of the teaching/learning situation with regard to the 

educational materials. 

Having placed the present study within the broader context of 

educational evaluation, the researcher intends to narrow the focus 

towards the evaluation of specifically educational materials. The 

following section deals with this topic. 

3.4 APPROACHES TOWARDS THE EVALUATION OF EDUCATIONAL MATERIALS 

Educational materials evaluation procedures are varied in the 

literature. The researcher's aim in this section is not to comment 

on the results of the research findings as this was provided in 

Chapter Two, but rather the purpose is: 

(i) to establish some of the characteristics of materials 

evaluation methodologies from an analysis of previous research 

and suggested (theoretical) approaches in the literature; 

(ii) to investigate the appropriateness of various evaluation 

methodologies for the present study. 

Davies & Greene (1984:31) assert that: "Teachers' judgements about 

textbooks vary considerably, reflecting the ~ and idiosyncratic 

range of criteria used in the evaluation" (my underlining). 
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Dean, ~e~t __ ~a~l~" (1983:39) 

materials evaluation with 

mentions 

regard 

a further characteristic of 

to theoretical frameworks: 

"Frameworks for analysis have been 

theoretically loose and frequently defined 

study undertaken," 

primarily normative, 

by the nature of the 

Howe (1991) also questions the narrow focus of evaluations and 

suggests that materials have only been assessed in extremely 

narrow contexts. 

This ad hoc, idiosyncratic approach towards evaluation is 

criticised, too, by Sheldon (1987), who claims that only sporadic 

attempts have been made to develop teacher-friendly systems for 

rigorous assessment. 

3.4.1 AN EVALUATION OF EVALUATION METHODOLOGIES USED IN 

PREVIOUS RESEARCH 

The researcher's findings corroborate the above views to some 

extent. An analysis of current and completed research in the 

field of materials evaluation reflects some of the characteristics 

claimed by the above authors. The researcher made every effort to 

obtain as many current and completed studies in materials 

evaluation as possible, specifically in this country, but also in 

overseas countries. Consequently a wide range of 15 evaluation 

studies was analysed. Tables 3.1 and 3.2 show the studies, which 

are grouped according to the subject area of the study. 
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TABLE 3.1 
EXAIIPLES OF STUDIES IN THE FIELD OF EDUCATIONAL IIATERIALS EVALUATION 

AUTHOR YEAR SUBJECT AREA EVALUATIDN OBJECT AlII OF EYALUATION 
I 

Drullond and PatersDn 1991 Geography S A Geography textbooks (Senior secondary) Author bias. 
Langhan 1991 Std 3 Geography textbooks (DET) Rl!adability. 
Rulashl! Current Std b Geography textbooks (Cistei) Suitabili ty. 

Sillons 1989 Environll!ntal E.E curriculul packages (USA) 
r· Subject areas covered by 

Education E.E Packages. 
FOlerantz 1991 Natural resource educational latl!rials Hatch laterials with 

(USA) educational goals. 

Col thai 1970 History History books (British) Educational value. 
Du Prl!ez 1983 S A School textbooks Author bias. 
Dean let al.) 1983 S A History textbooks (Tvl) (Secondary) Author bias. 

/lacdonald 1979 Scienc!! Science textbooks (Ciskei) (Fori 1 & 2) Educational value and 
sui tabil ity. 

Neilton 1986 Science textbooks (British) (0 " A level) /leasure "Hulanised 
content" • 

Strube 1989 Science textbooks Language style. 

Venter 1975 English S A English textbooks (Cape) (Secondary) Srallar instruction 
-. lIethods. 

Carey 1991 Healthyl Cancer Educ. resource (British) Usefulness I teachers' 
Biology (Secondary) opinions. 

Lockwood 1989 lIixed Open Univ. preparatory packages (British) Effectiveness. 

lioodllard 1987 lIixed Range of textbooks Instructional quality. 

TABLE 3.2 
EXAMPLES OF EVALUATION METHODS IN THE FIELD OF EDUCATIONAL IIATERIALS EVALUATION 

EYALUATION EVALUATION IIETHODS SOUND THEORETICAL CRITERIA 
! FRAMEliDRK 

AUTHOR SINSLE SROUP StNSLE IIULTlPLE IIAINLY /lAINLY BOTH YES NO NO. 
PERSON DUALIT. DUAl/TIT. 

Druuond and x x x x 1 
Paterson 

Langhan x x x x -6 

Rulashe x x x x 3 

Sinons x x x x 1 

POllerantz x x x x 2 

Col thaa x x x x 15 

Du Preez x x x x 1 

Dean (fi...!.lJ x x x x 1 

/lacdonald x x x x 4 

NeNton x x x x 1 

Strube x x x x 7 

Venter x x x x 1 

Carey x x x x 2 

LockHDOd x x x x 1 

Woodliard x x x x 3 
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Table 3.1 reveals a diverse range of subject areas, evaluation 

objects and aims of the evaluations. Table 3.2 provides a summary 

of the main aspects of the evaluation methodologies. Four 

illuminating trends emerge from this figure: 

( i) 

(ii) 

(iii) 

(iv) 

The high proportion of single-person and single-method 

evaluation methodologies. 

The varying number of criteria used in the evaluation. 

The dearth of sound theoretical frameworks for analysis. 

The majority of combined quantitative and qualitative 

methods. 

These trends will be analysed in the above order: 

( i) 

( i i) 

(iii) 

The fact that the majority of the 15 studies used single-

person and single-method evaluations is revealing. The 

lack of any triangulation methods in the majority of the 

studies may decrease their methodological reliability. It 

is also notable that no authors mention this as a 

possible weakness of their research. 

The wide range of criteria with regard to number supports 

Davies & Greene's (1984) claim regarding the use of wide 

and idiosyncratic criteria. Although not included in 

Table 3.2, the researcher identified a wide range of 

criteria types too. This is not unexpected, though, as 

evaluation criteria are determined by the objects and 

aims of the evaluations, which are diverse in this 

analysis (Table 3.1). What is exceptional, however, is 

that in the majority of cases no justification for the 

choice of criteria has been offered by the authors, and 

this could put the validity of the studies at risk. 

Furthermore the use of idiosyncratic criteria might 

render any comparability among research findings 

impossible and hence curtail a wider application of these 

studies. 

The lack of sound, rigorous theoretical frameworks for 

analysis supports Dean's, et al., (1983) claim regarding 
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the use of weak theoretical frameworks. It is important 

to note however that only three of the studies were in 

the form of theses, and hence one might expect that the 

other evaluations, in the form of 'papers, articles and 

books, might not use methodologies as rigorous as the 

theses. One should not, however, have to excuse sloppy 

frameworks on these grounds alone. The researcher found 

that most frameworks were in fact loose, vague or non­

existent. 

(iv) The majority of studies made use of both quantitative and 

qualitative methods of analysis. In addition, to use 

Scriven's (1967) terminology, these studies are both 

summative and formative. They are summative in the sense 

that they evaluated "end product" materials of the 

curriculum development process, but are formative in that 

they aimed to improve either the educational materials, 

or in the wider context, the curriculum, or programme. 

Of the 15 studies analysed only Pomerantz's (1991) study attempted 

to evaluate materials with regard to educational goals. This study 

afforded a useful methodology which provided ideas for the present 

study. Pomerantz attempted to match the New York State Department 

of Environmental Conservation's natural resource education goals 

and principles for elementary students with natural resource 

education materials. A two-stage screening process identified 700 

lessons, which were then matched with the education goals. 

Percentage tables provided the number of lessons which covered the 

instructional goals and principles in three categories: no 

coverage, some coverage and extensive coverage. Pomerantz (1991) 
-~ 

unfortunately does not define exactly what he means by these three 

categories and this must be seen as a weakness. Besides this 

shortcoming, the methodology employed was of use to the present 

studYi where a similar h~atching process" was undertaken with 

regard to the aims of the Geography Syllabus and available 

instructional materials. 
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OF SUGGESTED (THEORETICAL) EVALUATION 

In addition to the previous analysis, six theoretical evaluation 

methodologies were analysed. The researcher made a thorough search 

for evaluation methodologies which would be relevant and of use to 

the present study and succeeded in obtaining only six. This points 

to a lack of suitable methodologies in materials evaluation, and 

hence this could explain to some degree the problem of 

idiosyncratic, theoretically weak methodologies. The evaluation 

methodologies (Table 3.3) which were examined, are those proposed 

by: 

(i) 

(ii) 

(iii) 

(iv) 

(v) 

(vi) 

The National Council of Teachers of Mathematics (1982). 

Marsh (1992) 

Steinley (1987) 

Garcia & Armstrong (1979) 

Hutchinson (1987) 

Maccoll (1984) 

TABLE 3.3 
" 

THE ANALYSIS OF THEORETICAL MATERIALS EVALUATION METHODOLOGIES 

'SUGGESTED CRITERIA 
AUTHOR EVALUATION METHODOLOGY 

OBJECT NUMBER TYPE 

The National Council of Ha theca tics Mainly quantitatlve. Checklist. 6 categories Design elements 
Teachers of Mathematics textbooks Rating according to weighted 
(1992) criteria. 

Harsh Textbooks lluali ta ti ve. 4 categories DeSIgn elelents and 
(1992) Checklist (inventory). Rating on suitability 

- ' ~ continuul usinq ~i-polar 
adjectives. 

. , 

Stein ley Textbooks llualitative. 11 Design elelents to 
(1987) Checklist. facilitate reading 

cOlI!prehension. 
-

Garcia and Arlstrong (1979) Textbooks llualitative and quantitative. 6 Author bias. 
/'latrix. 

Hutchinson ESL teaching lluditative. Deterlined according to the 
(1987) uterials /'Iodel Kith stages. researcher's needs; 

lIaccol! . Geography llualitative. numerous Design elements and 
(19841 teaching lIodel of criteria and suitability. 

resources procedures. .. 
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The aim of the analysis is threefold: 

(i) To point out the strengths and 

approach. 

weaknesses of each 

(ii) 

(iii) 

To ascertain elements of similarity and difference among 

the approaches. 

To assess the suitability of the approaches for the 

present study. 

It is important to view each approach in terms of the purpose for 

which it was devised as this sheds valuable light on the properties 

and characteristics of its construction (Table 3.3). This is 

especially true regarding the criteria chosen. All six approaches 

have some degree of wider application though, and need not be seen 

as useful for only a limited type of evaluation. 

The National Council of Teachers of Mathematics (1982) proposes a 

checklist composed of six categories of evaluative criteria with 

regard to various design elements, viz. content, organisation, 

auxiliary materials, readability, physical characteristics and 

special considerations. It is proposed that a textbook is rated on 

a scale from 1 to 5, from a low to a high rating for each of the 

six categories. The individual category ratings are then added to 

achieve an overall rating. 

The major criticism of this approach is the degree of subjectivity 

involved in the rating procedure, although the authors do recommend 

that as many persons as possible be involved in the process. This 

may improve the reliability of the evaluation but the exact 

procedures ~or involving other persons are not made clear. Another 

criticism is the reducing of a textbook's worth to a numerical 

value as this may lead to an oversimplification of some of the more 

subtle, less obvious, but perhaps important features of a textbook. 

The authors propose numerous criteria for evaluation within the six 

broad categories. Although some of the criteria are specifically 

related to Mathematics, many are capable of wider application to 
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other subject areas or fields of materials evaluation, and this may 

be seen as a strength of the approach. 

Marsh (1992) proposes a comprehensive four category checklist. The 

categories are publication and cost, physical properties, content 

and instructional properties. Within these categories are 39 

criteria for evaluation based on suitability and design elements as 

in the case of those proposed by The National Council of Teachers 

of Mathematics (1982). Each criterion is rated on a 5 point 

continuum using bi-polar adjectives, ego easy ... difficult; 

clear ... unclear; exciting... dull. Marsh (1992) claims that the 

completion of the checklist should provide the reviewer with a very 

comprehensive picture of the textbook. A major criticism is the 

subjectivity involved in the rating procedure, which is also a 

weakness with the previous approach. One must accept however that 

the evaluation is designed for practising teachers who need a handy 

tool to evaluate textbooks for specific or general purposes in a 

comprehensive, yet less rigorous manner. For practical purposes, 

then, the evaluation methodology is acceptable but for rigorous 

research it is not. 

Steinley (1987), too, proposes a qualitative checklist-type 

evaluation. The purpose however is limited to the evaluation of 

aspects of the textbook which aid pupils' reading comprehension. 

Steinley suggests 11 features of a textbook which may aid pupils' 

efforts to relate ideas: 

(i) between parts of the text and 

(ii) in the text to the pupils' shared knowledge and experiences. 

The author ~uggests practical features, such as the use of good and 

frequent examples, illustrations, headings and subheadings. 

Steinley (1987) does not suggest any rating or weighting of 

criteria. The task of the evaluator is only to note the occurrence 

of textbook features, such as those mentioned above. Although such 

a method has the advantages of simplicity and ease, it lacks 

methodological rigour. Steinley does not make any pretences about 



75 

rigour however, as he is only suggesting a framework which may be 

adapted and modified by other evaluators for their specific 

purposes. 

Garcia & Armstrong (1979:32) suggest a "simple procedure for 

identifying treatment of selected groups". The authors propose a 

matrix for the analysis of texts in order to determine author bias 

(Fig. 3.6). 

ACTIVITY/ 
PASSITIVITY 

No reference 
to activity or 
passitivity of 
target group 

Activity 
characterizes 
target group 

Passivit~ 
chara.cterizes 
target group 

No reference to status 
vis a vis other 
nned groups 

Indication of status 
equal to or higher 
than that of other 
nared groups 

2 

FIGURE 3.6 

Indication of status 
lower than that of 
other naled groups 

3 

A 

B 

. C 

"ATRIX FOR USE IN THE eARCIA-ARMSTRONe "ArRII SYSTEM FOR TEXTBOOK ANALYSIS 
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Accompanying the matrix is a comprehensive set of 

directions and rules to be followed in the analysis. 

claim that their method has a number of advantages 

methods to determine author bias: 

guidelines, 

The authors 

over existing 

(i) 

(ii) 

(iii) 

It has the potential for providing information which most 

other methods do not. 

Its flexibility allows the targeting of almost any group. 

It has the potential for establishing high levels of 

"inter-rater reliability". 

(iv) It has ease of application which allows time saving. 

(v) It focuses on only what has been included in the 

textbook. 

(vi) The use of a matrix allows for comparative analyses 

between and among several textbooks. 

The authors concede, though, that the method does 

disadvantage as the individual sentence is the unit 

and this may preclude other impressions if the unit 

had been longer, such as a paragraph. 

have one 

of analysis, 

of analysis 

Garcia & Armstrong's (1979) method of using a matrix which 

expresses percentages in each cell was of value to this study, and 

the matrix suggested by the authors was adapted to suit the 

specific needs of this study. The advantages mentioned above were 

also applicable to the use of a modified matrix in this study. The 

unit of analysis in this study however was individual applications 

based on the case studies. 

Hutchinson (1987) and Maccoll (1984) depart from checklist-type 

evaluations and propose more sophisticated multiple-stage models of 

evaluation. Both authors envisage materials evaluation as a 

matching process, where it is "a matter of judging the fitness of 

something for a particular" "purpose" (Hutchinson, 1987:41). It is 

worthwhile to quote Maccoll's (1984:271) view of materials 

evaluation as it provides a focused and accurate encapsulation: 
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Evaluation of resource materials for (Geography) teaching 
is concerned with appropriateness or match. That is, 
evaluation procedures attempt to explore the degree of 
match between the demands and expectations as expressed 
in syllabus or programme documents or by teachers, and 
the adequacy of the textbook to satisfy those demands. 

Hutchinson (1987) proposes a 4 stage model of evaluation in which 

the values and assumptions of the teaching/learning situation are 

matched to the values and assumptions of the available materials 

(Fig. 3.7) 

SUB.JECTIVE ANALYSIS 
What realizations 
of the criteria do 

DEFINE CRITERIA. 

On what bases will 
you judge materials? 
Which criteria will 
be more important? 

you want in your course? 

MATCHING. 

How far does the 
material match your 
needs? 

FISURE 3.7 

OBJECTIVE A:-;AL YSIS 
How does the 
material realize 
the criteria? 

HUTCHINSON'S 4 STASE KODEL OF KATERIALS EVALUATION 
(HUTCHINSON, 1987:42} 

In this model the researcher selects the criteria, based on the 

needs of the particular teaching/learning situation, and then 

determines the degree of match between the criteria and the 

materials. Importantly, Hutchinson (1987:44) suggests that 

materials evaluation needs to "go beyond the crude categorisation 

of language level and content" and needs to address the "more 
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fundamental issues of what 

express". This point is very 

views of learning the materials 

pertinent to this study where the 

Constructivist view of learning 

case study teaching materials. 

was examined with regard to the 

Hutchinson's (1987) model is sufficiently flexible to be adapted to 

the particular needs of the researcher, and this must be seen as a 

strength. In addition to this, the model is an improvement on the 

checklist-type evaluations in terms of its potential wider 

application and the emphasis on identifying the needs of the 

particular teaching/learning situation. It does not, however, offer 

the same ease and simplicity of already formulated checklists. 

Maccoll (1984) suggests a more complicated and thorough model. 

(Fig. 3.8). The author (1984:271) is of the opinion that there is a 

need to develop criteria which provide a methodological and 

comprehensive approach to evaluation." Furthermore Maccoll (1984) 

concurs with Hutchinson (1987) with regard to the importance of 

specifying the needs and requirements of the individual 

teaching/learning situation, and hence the need for evaluators to 

develop their own set of specific criteria. 

The proposed model of criteria and procedures 

progressive steps in the evaluative process. 

provided categories of extensive criteria which can 

a sequential manner, from step 1 to step 8. 

provides eight 

The author has 

be examined in 

In each stage, the evaluator examines the degree of match between 

the materials and the demands, needs and expectations of the 

specific taaching/learning situation. The third stage (Fig. 3.8) is 

relevant to the aims of the present study. In this stage the 

philosophy and curriculum guidelines are matched with the content, 

methodology and methods of assessment to be found in the 

educational materials. 
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Matching resource 
with expectation 

and need 
• Evaluation 

Acceptance 
and 

Recommendation 

FIGURE 3.8 

Dissatisfaction 

MACCOLL'S MODEL OF CRITERIA AND PROCEDURES 
FOR EVALUATING RESOURCES 

(MACCOLL, 1984:272, AFTER HARDING, 1978) 

is concerned with an evaluation of pupil skills and 

teaching strategies and this forms a part of Maccoll's assessment 

of methodology and methods of assessment in stage 3 of his model. 

Maccoll's model is valuable as it places the present study within 
-

the broader context of the whole materials evaluation process. The 

researcher has identified a need for intensive research into only 

one aspect of materials evaluation i.e., matching the curriculum 

aims with the available teaching materials. There is, however, 

tremendous scope for further research with regard to the other 

categories in Maccoll's (1984) model. 
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3.5 SUMMARY 

Many definitions of educational evaluation exist in the literature. 

Each definition reveals a particular view of the purpose of 

evaluation. Models of evaluation may be placed on a continuum, 

ranging from those which are essentially positivistic, quantitative 

and product-led to those which are naturalistic, qualitative and 

process-led. The present study is concerned with evaluating both 

the process of teaching and learning and the product of teaching 

and learning and thus has elements of both positivistic and 

naturalistic evaluation. 

What was particularly useful in the analysis of evaluation 

approaches was the fact that the broad evaluation paradigms 

provided the theoretical underpinning upon which to base the 

evaluation, while the research and methods related to materials 

evaluation provided the techniques and procedures for this study. 

The examination of materials evaluation methodologies revealed a 

wide range of evaluation aims, objects, methodologies and 

evaluative criteria. The most notable weaknesses revealed were the 

lack of sound theoretical frameworks for analysis and the use of 

single person, single methods evaluations which might reduce the 

reliability of the evaluations. Methodologies and ideas of use to 

the present study are those proposed by Garcia & Armstrong (1979), 

Maccoll (1984), Hutchinson (1987) and Pomerantz (1991). The 

evaluation methodology used in this study is a eclectic combination 

of elements of the above methodologies and other methods 

specifically developed for the evaluation, which will be ,discussed 

in Chapter Four. 
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CHAPTER FOUR 

METHODOLOGY 

Chapter Three provided the theoretical background to the 

methodology adopted in this study. This chapter sets out the 

evaluation methodology applied in the study. The methodology put 

forward in this chapter was developed in order to meet the specific 

requirements of the study, based on an adaptation of ideas and 

methods proposed by Garcia & Armstrong (1979), Maccoll (1984), 

Hutchinson (1987) and Pomerantz (1991). 

The methodology was devised to be simple, yet reliable. Both 

quintitative and qualitative methods were used in the evaluation. 

This permitted both measurement of the degree of match between the 

evaluative criteria and the teaching materials, and qualitative 

description of the results. 

This chapter, therefore, 

procedures followed and 

methodology. 

4.2 EYALUATION METHODOLOGY 

describes the evaluation 

the problems associated 

4.2.1 AIMS OF THE EVALUATION 

aims, 

with 

the 

the 

(i) To determine the extent to which case study teaching materials 

of hazards in South African Geography textbooks represent: 

(a) the aims of modern Geographical Education, as evidenced 

- -i-n the 1992 Syllabus. 

(b) the Constructivist view of learning, as evidenced in the 

1992 Syllabus. 

(ii) To compare a case study in a British text with the South 

African case studies, with regard to (a) and (b) above. 
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4.2.2 RESEARCH PROCEDURES 

In order to achieve these aims, the research procedures involved 

the following: 

(i) 

(ii) 

(iii) 

(iv) 

4.2.3 

A theoretical analysis of existing evaluation frameworks 

(Chapter Three). 

A broad evaluation of 

hazards to be found in 

textbooks, used by the 

Cape Province, Natal, 

State. 

case study teaching materials on 

South African std. 7 Geography 

House of Assembly schools in the 

Transvaal and the Orange Free 

A specific, in-depth 

case study teaching 

texts. 

analysis and evaluation of selected 

materials from the above mentioned 

A specific, in-depth analysis and evaluation of a case 

study to be found in British texts and resources. 

EVALUATION CRITERIA 

In order to measure the achievement of these aims, the following 

evaluative criteria, as previously discussed in Chapter Two, were 

chosen: 

(i) 

(ii) 

(iii) 

Skills related to Geography specifically: oracy/literacy, 

numeracy, graphicacy and fieldwork. 

Other cognitive and affective skills and objectives: 

Process skills, attitudes and values, interactive social 

skills (Table 4.1). 

Constructivist teaching/learning strategies (Table 4.2). 



83 

TABLE 4.1 
EVALUATIVE CRITERIAI 

COGNITIVE AND AFFECTIVE SKILLS AND OBJECTIVES 

1. PROCESS SKILLS: 

1.1 Factual recall 
1.2 COlprehension 
1.3 Application 
1.4 Ani! ysis 
1.5 Synthesis 
1.6 Evaluation 

2. ATTITUDES: 

2.1 Towards people 
2.2 Towards the environlsnt 

3. W:!!li 

4. INTERACTIVE SOCIAL SKILLS 

TABLE 4.2 
EYALUATIVE CRITERIAI 

CONSTRUCTIVIST TEACHING/LEARNING STRATEGIES 

1. INTRODUCTORY/EXPLORATORY ACTIVITIES 

1.1 Brainstorling exercises 
1.2 Debates and discussions 
1.3 Role play 
1.4 Silulations and gales 
1.5 Exalining and reviewing evidence 
1.6 Exalining and reviewing options 
1.7 Conducting experilents 
1.B Conducting fieldwork 

2. EXPLANATORY/SOLUTION ACTIVITIES 

2.1 Providing and explaining ideas 
2.2 Reviewing and evaluating ideas 
2.3 Providing and explaining solutions 
2.4 Reviewing and evaluating solutions 
2.S Predicting outcoles/consequences 
2.6 Reading group consensus 
2.7 ~odel design and explanation 
2.B Scientific field research 

3. TAmG ACTION 

3.1 "Fralework fieldwork" 
3.2 Writing reports/letters 
3.3 Involvelent in real-world/local issues 
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Some of the criteria (Tables 4.1 and 4.2) however need further 

discussion and clarification: 

Table 4.1 

(i) Process skills were arranged in an hierarchy, from the 

less complex factual recall skills to the more complex 

evaluative skills, based on Bloom's (1956) Taxonomy of 

Educational Objectives. Appendix 4A provides the 

definitions for the hierarchy of process skills which 

were used in this study. 

(ii) For the purposes of this study, values are defined as 

"our values and principles for judging worth" (Shaver & 
Strong, 1982:17). They are not simply feelings or 

emotions, but have intellectual meaning that can be 

defined and clarified (Shaver & Strong, 1982). Attitudes 

Table 4.2 

on the other hand are not to be confused with values and 

are defined as "packages of beliefs which influence us in 

decisions" (Slater, 1982:90). "Together, our values and 

beliefs determine our attitudes or positive and 

feelings towards issues, and ultimately these 

find expression in behaviour" (Raw, 1989:19). 

negative 

attitudes 

(i) Role play refers to activities which require learners to 

adopt various roles in order to examine a particular 

problem or issue (Fien, Herschel & Hodgkinson, 1984). 

Pupils are required to "accept a new identity, step 

inside someone else's shoes, and act and react as 

appropriately as he is able" (Taylor & Walford, 1972:18). 

- -The essential core of the activity is understanding the 

situation of the other person. For the purposes of this 

study, role playing activities included both physical and 

mental role playing. 

(ii) Simulation refers to activities in which "pupils 

manipulate a model or play roles which assist them to 

develop an understanding of, and a feeling for, the 



(iii) 

( iv) 

(v) 

(vi) 

(vii) 
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reality being presented" (Fien s Herschel & Hodgkinson, 

1884:114). Simulations are more complex, lengthy and less 

flexible than role playing activities (Ladousse, 1887). A 

game on the other hand, is an activity in which pupils 

"use data and/or skills in a competitive situation 

against themselves, each other, the teacher as game 

master, chance or the environment" (Fien, Herschel & 
Hodgkinson s 1884:114). The situation in a game does not 

need to reflect reality as accurately as a simulation 

does (Fien s Herschel & Hodgkinson, 1884). 

Fieldwork refers to elementary information gathering 

field exercises. Field demonstrations are included in 

this activity. 

Scientific field research refers to activities which 

require pupils to propose an hypothesis and then verify 

this by research and experimentation in the field. 

"Framework fieldwork" is a term coined by Hart & Thomas 

(1886). It refers to an approach to fieldwork studies 

which "seeks both to emphasise the significance of 

people-environment interactions, and to explain the 

nature and relevance of Geographical ideas and concepts 

by references to these interactions (Hart & Thomas, 

1886:207). "Framework fieldwork" requires the use of 

procedures "which are aimed at establishing the nature 

and extent of people-environment actions" (Hart & Thomas, 

1886:208). Data are therefore collected on both factual 

aspects of the topic under study, but also for the human 

values dimension (Hart & Thomas, 1886). 

Providing and explaining ideas and revi~wing and 

§valuating, ideas for the purposes of this study, refers 

to strategies eliciting original ideas from the pupils. 

Their ideas should supply evidence of original thought on 

some topic. Teaching strategies resulting in a mere 

regurgitation of facts are therefore excluded. 

Writing reports and letters refers only to authentic 

activities where reports and letters are written and ~ 

to "real" people, e.g., sending recommendations for the 
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(viii) 

regulation of factory smoke emissions to the relevant 

authorities, based on a study undertaken by the class. 

Involvement in real-world/local issues refers to those 

4.2.4 

activities which require pupils to 

physically in actions related to the 

involve themselves 

resolving of real 

issues in the local area, e.g., a river clean-up in the 

neighbourhood. 

DATA SOURCES 

Data were collected from the following sources: 

(i) Std. 7 Geography textbooks used by House of Assembly 

schoo~s in the four provinces. 

(ii) 

(iii) 

4.2.5 

British Geography texts and resources. 

The 1992 Syllabus. 

DATA COLLECTION PROCEDURES 

The following procedures were followed: 

(i) Written and telephonic enquiries 

publishers of Geography textbooks 

ascertain the exact number of std. 

were made to all the 

in South Africa in order to 

7 textbooks available in 

1992. Consequently seven were obtained from their respective 

publishers (Appendix 4B). Only texts which were based on the 

1992 Syllabus were obtained as the section on hazards is not 

included in the earlier 1985 Syllabus. These seven texts are 

presently used by the House of Assembly schools in' the four 

provinces and not by schools falling under the control of the 

Department of Education and Training, House of Representatives 

and House of Delegates who rejected the 1992 Syllabus, and 

thus still make use of texts based on the 1985 Syllabus. 

(ii) British Geography texts, teaching journals and other resources 

were selected from the following sources in Grahamstown: the 

Rhodes University Main and Education Department libraries, the 
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Municipal library and the Graeme College library. Those with 

case studies of hazards were selected for further screening. 

DATA SCREENING AND SELECTION PROCEDURES 

The data for analysis were subjected to the following screening 

procedures (adapted from Pomerantz, 1991), in order to reach a 

final selection of case study materials for the evaluation: 

(i) Materials had to meet the definition of a case study i.e., a 

detailed description, analysis and explanation of some 

Geographical phenomenon, which contributes to a fuller 

understanding of that phenomenon" (Chapter Two). Furthermore 

the word "study" implies active involvement by the pupils. 

Therefore, case studies" which did not have applications 

based on the materials were disregarded. 

descriptive "examples" were ignored. 

In addition, short, 

(ii) Materials had to meet the definition of a hazard. Paterson's 

(1985:23) definition (Chapter Two) of both natural 

environmental hazards provided a satisfactory definition: 

Natural hazards arise through the action of geophysical 
and biological processes. Environmental hazards involve 
the interaction of natural processes with man-induced 
ones, and bring more widespread, long-term changes 
affecting environmental quality. 

and 

In addition, materials on the full range of hazard threats/impacts, 

on all scales of magnitude and frequency, and not only disasters 

were subject to the screening process. 

Consequently 42 case studies from the std. 7 texts (Appendix 4C) 

met the above criteria and were subsequently evaluated. Of these 42 

case studies, four were selected for further in-depth analysis, 

based on their ability to meet the evaluation criteria most 

satisfactorily or unsatisfactorily. One case study was selected 

from the British sources, viz. "Disappearing soil - a case study of 

Lesotho" in Musgrove's (1988) text, for the same in-depth analysis, 

as a means of comparison with the South African examples. 
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4.2.7 DATA ANALYSIS 

Quantitative and qualitative methods were used in 

the aims of the evaluation. Four stages were 

analysis, adapted from Garcia & Armstrong (1979): 

Stage 1 

order to achieve 

involved in the 

The 42 case 

were being 

studies were analysed in order to show which skills 

developed by the applications based on the case studies, 

using the evaluation criteria previously chosen. For this purpose a 

matrix was developed (Appendix 40) based on Garcia & Armstrong's 

(1979) evaluation matrix (Fig. 3.6). The matrix has the advantage 

of permitting a more comprehensive, comparative analysis of data. 

The following procedure was used in the analysis: 

Each application based on the case study was examined in order to 

determine which cell(s) best described it in the skills evaluation 

matrix (Appendix 4D). A tick was then placed in the category (or 

categories) which best fitted the application. Some applications 

developed a range of skills, and in these cases ticks were placed 

in all the appropriate skill categories. In the case of process 

skills, only the highest skill developed was recorded. A matrix was 

used for each individual case study, because of the number of 

applications and a single matrix used for the analysis of all the 

case studies would have been impractical and unwieldy. The number 

of skills developed in each category was determined by counting the 

ticks for that category. Totals were then calculated horizontally 

and vertically (Appendix 40). This procedure was repeated for each 

of the 42 case studies. Then, totals for each category were 

determined by adding together the respective categories from the 42 
.~ 

case studies. Each category was then assigned a percentage, by 

dividing the count for each category by the total number of skills 

determined in the 42 case studies. The final table used for the 

presentation of results (Chapter Five) therefore represents an 

analysis of skills based on percentages (Table 4.3). 
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TABLE 4.3 
ftATRIl FOR THE PRESENTATION OF THE RESULTS OF THE SKIllS ANALYSIS 

GEOGRAPHICAL SKILLS 
OTHER SKIllS/OBJECTIVES 

graphicacy oracy! nUleracy fieldwork TOTAL 
literacy 

X X X X I 

PROCESS factual recall 

comprehension 

application 

analysis 

synthesis 
-

evaluation 

ATTITUDES people. 

environment 

VALUES 

INTERACTIVE SOCIAL 
SKILLS 

TOTAL 

Stage 2 

The 42 case studies were analysed in order to determine the number 

and type of Constructivist teaching strategy used in the 42 case 

studies. For this purpose a 

evaluation table was developed 

Constructivist teaching strategy 

(Appendix 4E). Each application 

based on the case study was examined in order to determine the 

Constructivist teaching strategy (or strategies) employed (Table 

4.2). A tick was then placed next to the appropriate strategy (or 

strategies) in 

table· (Appendix 

the Constructivist teaching strategies evaluation 

4E). As in the skills analysis, an evaluation table 

was completed for each case study. Totals were then calculated by 

adding together all the ticks for each strategy. A vertical total 

was then calculated (Appendix 4E). This procedure was followed in 

the analysis of each of the 42 case studies. Totals and related 

percentages for each strategy in all the case studies were then 



90 

calculated by following the same procedure in the calculation of 

totals and percentages in the skills analysis. Therefore, as in the 

skills analysis, the final table (Table 4.4) used for the 

presentation of the results of the Constructivist teaching 

strategies analysis (Chapter 5) represents the relative percentages 

commanded by each strategy in the 42 case studies. 

TABLE 4.4 
TABLE FOR THE PRESENTATION OF THE RESULTS OF THE 

CONSTRUCTIVIST TEACHING STRATEGIES ANALYSIS 

CONSTRUCTIVIST TEACHINB STRATE6IES % 

INTRODUCTORY/ 1. Brainstorling exercises 
EXPLORATORY 2. Debates and discussions 
ACTIVITIES 3. Role play 

4. Silulations and gales 
5. EXilininq & reviewing evidence 
6. EXilining I reviewing options 
7. Conducting experi.ents 
B. Conducting fieldwork 

EXPLANATORY! 1. Providing I explaining ideas 
SOLUTION 2. Reviewing I evaluating ideas 
ACTIVITIES 3. Providing l explaining solutions 

4. Reviewing & evaluating solutions 
5. Predicting outcoles/consequences 
6. Reaching group consensus 
7. Hodel design and explanation 
B. Scientific field research 

TAKING 1. "Fralewark fieldwork 
ACTION 2. Kriting reports and letters 

3. Involvelent in real-world/local 
issues 

TOTAL . 

Stage 3 

A specific, in-depth analysis of four case studies selected from 

the 42 case studies was made. Two case studies were selected for 

further analysis based on the broad and comprehensive range of 

skills and teaching strategies they exhibited in the broad 

evaluation (stages 1 and 2) . A further two were selected for 

further analysis, based on the limited range of skills and 
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strategies they exhibited in stage 1 and 2 of the analysis. The 

purpose of this evaluation was to provide a means of comparison 

between what one might term a satisfactory case study and an 

unsatisfactory case study, based on the 

an analysis would also point to the range 

evaluative criteria. Such 

of case study skills and 

strategies evident in the 42 case studies. The detailed analysis 

was mainly qualitative, where each case study was analysed and 

discussed in terms of the evaluative criteria. The tables used for 

the presentation of the results of the analysis of the four case 

studies (Chapter 5) were the same as those used in the presentation 

of results in stages 1 and 2 of the analysis (Tables 4.3 and 4.4), 

except for the use of numbers in place of percentages. 

Stage 4 

The case study selected from the British text was analysed in the 

same way as each of the 42 case studies was, as described in the 

above stages. The table used for the presentation of results of 

this case study was the same as those used for the four South 

African case studies, as explained in Stage 3 above. The purpose of 

this analysis was to provide a means of comparison with case 

studies available in South African texts. 

4.2.8 PROBLEMS ASSOCIATED WITH THE EVALUATION METHODOLOGY 

The researcher acknowledges that the research methodology has 

certain problems and limitations: 

(i) The list of skills and Constructivist teaching/learning 

strategies cannot be complete; this may have affected the 

results of the analysis to some degree. The criteria 

were,bowever, chosen for their appropriateness and relevance 

to this study and not for their comprehensiveness. 

(ii) Subjectivity is involved in the analysis of data. The 

researcher used a single-person, single-method evaluation 

procedure and it is acknowledged that the methods of 

triangulation might have improved the reliability of the 

evaluation methodology. It was felt however that the use of 

such methods would have complicated the research procedure 
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is possible that 

have categorised 

in some 

a skill 

cases, other 

or strategy 

This study adopted a research framework which would allow for the 

measurement and description of the degree of match between the 

evaluative criteria and the teaching materials. Accordingly, a 

four-stage research procedure was adopted in order to meet the aims 

of the evaluation. The evaluative criteria were selected and 

justified, based on the examination of the current aims of 

Geographical Education, in relation to current learning theory, in 

Chapter Two. Data collection, screening and selection processes 

were outlined, in preparation for the data analysis, which involved 

four stages. Problems which may be encountered with the evaluation 

methodology include subjectivity and the omission of certain 

evaluative criteria. 
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CHAPTER FIVE 

ANALYSIS OF DATA 

5.1 INTRODUCTION 

This chapter presents the results of the analysis of the case 

studies. The analysis of data involved 4 stages (Chapter Four). A 

summary of these procedures is given below: 

(i) A broad analysis and evaluation of skills evidenced in 

the 42 case studies in the South African texts. 

(ii) A broad analysis and evaluation of Constructivist 

teaching strategies evidenced in the 42 case studies. 

(iii) A specific, in-depth analysis and evaluation of four case 

studies, selected from the 42 case studies. 

(iv) A specific, in-depth analysis and evaluation of one case 

study selected from a British text. 

5.2 THE ANALYSIS AND EYALUATION OF SKILLS IN THE CASE STUDIES 

Table 5.1 shows the results of the analysis of skills in the 42 

case studies. A total of 296 skills was determined from the 

analysis. 

5.2.1 GEOGRAPHICAL SKILLS 

The highest percentage (70,92%) of Geographical skills fell in the 

oracy/literacy category. Graphicacy skills accounted.for 22,30 %, 

numeracy 4,06 % and fieldwork 2,72 %. 

(i) Oracy/Literacy 

The prominence of oracy/literacy skills( 70,92 %), in relation to 

the poorly represented graphicacy, numeracy and fieldwork skills is 

most noticeable. Although the development of oracy/literacy skills 

is important, a more equitable distribution among all the 

Geographical skills is desirable. 

:,t 
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TABLE 5.1 
THE ANALYSIS OF SKILLS IN THE 42 CASE STUDIES 

OTHER SKILLS/OBJECTIVES 

PROCESS tac tua 1 reca 11 

comprehension 

tlpplication 

ant1lysis 

synthesis 

evaluation 

AT!lTUDES people 

environment 

VALUES 

INTERACTIVE SOCIAL 
SKILLS 

TOTAL 

(ii) Graphicacy 

The poor representation 

particularly disturbing in 

n = 296 

GEOGRAPHICAL SKrlLS 

oracy/ qraphicacy nUleracy fieldHork 
literacy 

X I X X 

18,58 8,11 0,08 0 

15,53 4,73 1,35 0 

10,47 0,41 1,35 0,68 

0,34 0,34 0,34 0,34 

2,03 1,01 0 0 

3,04 0,34 0,34 0 

6,41 0,34 0 0,34 

5,07 0,34 0 0,34 

6,41 0,34 0 0,68 

3,04 0,34 0 0,34 

70,92 22,30 4,06 2,72 

of graphicacy skills (22,30 %) 

the light of the fact that one of 

TOTAL 

X 

27,37 

21,61 

18,91 

1,36 

3,04 
I 

3,72 

7,09 

5,75 

7,43 

3,72 

100 
--- -

is 

the 

most important aims of Geographical Education is the nurturing of 

such skills (Balchin, 1972). Furthermore, one way in which 

Geography as a discipline distinguishes itself from others is on 

the basis of graphicacy. It is significant that a number of case 

studies included graphical stimulus material, but failed ~o develop 

pupils' graphical skills by setting applications directly related 
.J 

to this material. Such stimulus material can therefore be regarded 

as superfluous. 

(iii) Numeracy 

Few applications developed the pupils' numeracy skills, and this is 

a cause for concern. The ability of pupils to be able to apply 

relatively simple mathematical and statistical procedures in 
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analysing case studies is of fundamental importance since such 

analyses provide: 

(a) For the development of a vital part of the pupils' 

Geographical skills; 

(b) The basis for offering sound evidence in support of their 

arguments and conclusions. 

It would appear that in the light of the analysis, the authors of 

the case studies have generally placed little emphasis on the 

development of pupils' numeracy skills in these studies. 

(iv) Fieldwork 

Fi~ldwork skills accounted for the smallest percentage (2,72 %) of 

all Geographical skills and this is the most disturbing result. 

Fieldwork is one of the pillars of Geographical Education (Laws, 

1984), and one might contend that fieldwork is the most important 

element in making the subject "real" for pupils. Fieldwork 

provides for the concretisation of abstract theory and also 

provides the opportunity for the development of a wide range of 

cognitive and affective skills. Case studies of environmental 

hazards, in 

and in South 

particular, lend themselves to local fieldwork studies, 

Africa today there are very few areas not affected by 

one or more environmental hazard. It was pointed out in Chapter Two 

that South Africa as a whole is potentially at risk to more than 25 

hazards. Pupils therefore should be given the opportunity to 

undertake some form of fieldwork study in their immediate surrounds 

of a local hazard threat or hazard impact. Furthermore conducting 

a local case study of a hazard in the field is one of the most 

effective ways of making pupils more aware of their environment and 

of environ~ental problems. It also provides the opportunity for 

real-world involvement in issues and for participation in various 

actions to ameliorate or to solve such problems. The researcher 

believes that the scant attention given to case study fieldwork 

methods is inexplicable. 

The heavy bias towards the development of oracy/literacy skills is 
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to the detriment of the development of aa important graphicacy, 

numeracy and fieldwork skills. 

5.2.2 OTHER SKILLS/OBJECTIVES 

(i) Process Skills 

The least complex (factual recall) process skills accounted for the 

highest incidence (27,37 %) of all skills, while the most complex 

skill (evaluation) accounted for a mere 3,72 % of all skills. It 

is generally accepted that the more complex, critical thinking 

skills are developed by the processes of analysis, synthesis and 

evaluation, which together accounted for only 8,12 % of all skills. 

Critical thinking skills are therefore very poorly represented, 

compared with the less complex skills of factual recall, 

comprehension and application, which accounted for 67,89 % of all 

skills. One of the main aims of Geographical Education, as 

reflected in the 1992 Syllabus, is the development of critical­

thinking skills and one would expect that such an important aim 

would be realised to a much greater degree in the case studies. 

One of the problems which the research revealed was the generally 

poor and incomplete wording of applications. The scant use of 

jussives (action words) such as "justify, analyse, distinguish, 

criticise", etc., creates difficulty for the pupil in knowing 

exactly what kind and level of answer is required. The researcher 

contends that the lack of clear and appropriate instructions by the 

authors results in pupils completing applications unsatisfactorily. 

In many cases the addition of jussives such as "justify, defend, 

explain your answer, criticise, and evaluate" after aQ initial 

question, would allow for the development of worthwhile critical 

thinking-skills (Earle, 1980). Questions which simply required a 

yes or no response were particularly poor and needed completion in 

the form of a justification from the pupils. A simple yes/no 

response develops no skill .at all, if no further justification is 

required. 
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(ii) Valuing Skills 

Values were previously defined as "our standards and principles for 

judging worth" (Shaver & Strong, 1982:17). It is important to 

remember that values are not simply feelings or emotions, but have 

intellectual meaning that can be defined and clarified (Shaver & 
Strong, 1982). Values are thus both cognitive and affective. 

The analysis of valuing skills in the case studies revealed a poor 

result compared with process (cognitive) skills. Valuing skills 

accounted for only 7,43 % of all skills. Hazard case studies have 

the potential to be used for a variety of issue-based values 

inquiry activities (see Fig. 2.8, Chapter Two), especially with 

regard to controversial people-environment issues. Pupils can be 

led to the analysis and clarification of their own values by 

examining the values of other. The research revealed, however, 

that in many cases the case studies were not approached from an 

issue-based perspective. An issue can be defined as a subject 

where numbers of people disagree about fundamental statements and 

assertions (Raw, 1989) based on their particular value stances. 

The proposed siting of a nuclear power station near a settlement 

would serve as a good example of a hazard which could be approached 

from a issue-based perspective, involving the examination and 

clarification of the values of the various interest groups and the 

pupils' own values. Such an approach would involve both cognitive 

and affective skills by the pupils and not only emotions or 

feelings. 

Unfortunately, the majority of case studies analysed placed little 

importance on including material which could stimulate value 

enquiries of this kind, and this explains to some extent the 

paucity of valuing skills evident in the case studies. In 

addition, authors simply failed to take the opportunity to 

investigate values, even when the material offered scope for such 

analysis. 

(iii) Attitudes 

Although often confused with values, it was pointed out previously 
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that attitudes are not the same as values, but are a number of 

interrelated beliefs and feelings focused on some object (Shaver & 
Strong, 1982). Together, our values and beliefs determine our 

attitude towards something, and ultimately through attitudes find 

expression in behaviour (Raw, 1989). Attitudes are therefore value 

expressive (Slater, 1982). 

The analysis revealed that skills developing attitudes accounted 

for 12,84 % of all skills. Skills developing attitudes towards 

people accounted for a slightly higher percentage (7,09 %) than 

skills developing attitudes towards the environment (5,75 %). As 

in the case of values, attitudes are both affective and cognitive 

and should be treated as a rigorous intellectual process, but this 

was not evident in the applications. In addition, case studies 

which provide only' factual information on hazards, without the 

attendant human values and attitudes dimension, fail to educate 

pupils effectively about environmental problems. Considering that 

hazard studies are essentially people-environment studies, one 

would expect a far higher percentage of skills being devoted to the 

development of responsible and positive attitudes towards both 

people and the environment. 

It is significant 

people's attitudes 

did not allow for 

that some case studies included information on 

towards the environment, but the applications 

much further investigation of such attitudes by 

the pupils. As a result of this, pupils were not led to question 

underlying values which gave expression to such attitudes and which 

ultimately resulted in certain types of behaviour or action. 

Pupils, therefore, were not given the opportunity to evaluate and 

review p~6~le's attitudes and actions with regard to their values. 

This in turn resulted in pupils not being able to review and also 

to develop their own attitudes towards a particular issue. 

Skills developing pupils' attitudes therefore received generally 

superficial, unsatisfactory attention. 
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(iv) Interactiye Social Skills 

Opportunities for pupils to develop social skills were poor. Only 

3.72 % of all skills fell into this category. While it is possible 

that teachers might adapt the case studies to suit their own needs, 

and introduce strategies which would promote the development of 

social skills, this cannot be taken as a rule. Only where explicit 

directions were given in the applications for group work, 

dialogues, etc., were they counted as applications promoting the 

development of interactive social skills. 

The dearth of interactive social skills evident in the case stUdies 

is a significant shortcoming. It is only through pupils 

interacting with one another will they be given the opportunity to 

ex~lore and develop their own ideas, having listened to the views 

of others. Interactive social skills are vitally important in 

developing an empathetic understanding of others' values and 

attitudes in particular. A case study of a hazard which promotes 

empathising with other people in different circumstances is ideally 

suited to the development of social skills. Pupils should be given 

the opportunity to explain and defend their own ideas and 

attitudes, and to review their ideas in the light of hearing the 

ideas and attitudes of other pupils. 

Interactive social skills should also promote tolerance and 

understanding of other pupils cultures and ways of life, and the 

ability to work together in finding solutions to problems. 

The case studies generally gave scant attention to the development 

if such vitally important skills. 

5.2.3 THE ANALYSIS OF GEOGRAPHICAL SKILLS IN RELATION TO 

PROCESS SKILLS, VALUES, ATTITUDES AND SOCIAL SKILLS 

An important advantage of the matrix is the additional information 

yielded by each cell. This reveals information which would not be 

identified by a conventional table. 
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The cell which accounted for the highest percentage of all skills 

was the oracy/literacy/factual recall cell. In fact, within the 

oracy/literacy category. the less complex factual/recall, 

comprehension and application process skills accounted for 44,58 % 

of all skills. This clustering of a little under 50 % of all 

skills in only 3 out of a possible 44 cells must be seen as 

undeSirable. A more even distribution among the cells would allow 

for the development of a wider range of equally and sometimes more 

important skills. 

The predominance of factual recall, comprehension and application 

skills was also evident in the graphicacy and fieldwork categories. 

The first 12 cells therefore accounted for over two-thirds (68,89 

%)- of all skills. This figure emphasises the unsatisfactory 

distribution of skills in the 42 case studies, and the need for a 

wider distribution of skills among the remaining 32 cells, viz. 

more complex process skills, valuing and attitude skills and 

interactive social skills in the graphicacy, numeracy and fieldwork 

categories. While accepting that certain cells will of necessity 

have lower percentages than others, e.g., one would not 

realistically expect the values/graphicacy category to be as high 

as the factual recall/graphicacy category, one would expect a more 

equitable distribution among the skills as a whole, with certain 

cells commanding higher percentages, but not so overwhelmingly 

high. 

5.3 THE ANALYSIS AND EVALUATION 
STRATEGIES IN THE CASE STUDIES 

OF CONSTRUCTIVIST TEACHING 

Tables 5~2 and 5.3 show the results of the analysis of 

Constructivist teaching strategies in the 42 case studies. A total 

of 72 Constructivist teaching strategies was determined from an 

analysis of 194 applications based on the case studies. 
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TABLE ~.2 
THE ANALYSIS DF CDNSTRUCTIVIST TEACHIHS STRATEGIES 

IN THE 42 CASE STUDIES 
ri II 72 

CONSTRUCTIVIST TEACHINB STRATEBJES X 

INTRODUCTORYI 1. Brainstorling exercises - - 0 
EXPLORATORY 2. Debates and discussions 5,5b 
ACTIVITIES 3. Role play 8,33 

4. Silulations and gales 0 
5. Exalining & reviewing evidence 20,83 
b. Exalining ! reviewing options 5,56 
7. Conducting experilents 1,39 
8. Conducting fieldwork 2,7B 

EXPLANATORYI 1. Providing & explaining ideas 33,33 
SOLUTION 2. Reviewing 1 evaluating ideas 1,39 
ACTIVITIES 3. Providing & explaining solutions 8,33 

4. Reviewing 1 evaluating solutions 0 
5. Predicting outcoles/consequences 9,72 
h. Reaching group CDnsensus 0 
7. Kodel design and explanation 1,39 
B. Scientific field research 0 

TAKINS 1. "Fralework fieldwork" 0 
ACTION 2. Writing reports and letters 0 

3. lnvolvelent in real-world/local 
issues 1,39 

TDTAL 100 

TABLE ~.3 
CONSTRUCTIVIST TEACHIHS STRATESIES 

RANK DRDER 
n " 19 

0" 

% 

1. Providing and explaining ideas 33,33 
2. Explaining and reviewing evidence 20,83 
3. Predicting outtoles/consequences 9,72 
4. Providing and explaining solutions B,33 
4. Role play 8,33 
b. Exalining and reviewing options 5,56 
6. Debates and discussions 5,56 
8. Conducting fieldwork 2,78 
9. Conducting experilents 1,39 
9. Reviewing and evaluating ideas 1,39 
9. Kodel design and explanation 1,39 
9. Involvelent in real-world/local issues 1,39 
13. Brainstorling exercises 0 
13. Sllulations and gales 0 
13. Reviewing and evaluating solutions 0 
13. Reaching grDup consensus 0 
13. Field research 0 
13. Writing reports and letters 0 
13. Fralework fieldwork 0 

TOTAL I 100 
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The Constructivist strategy most frequently encountered in the 42 

case studies was providing and explaining ideas (33,33 %), followed 

by examining and reviewing evidence (20,83 %) and predicting 

outcomes/consequences (9,72 %) (Table 5.2). In most cases however, 
~. -

these strategies were individual exercises and were concerned only 

wi~h developing literacy/oracy skills. Very few were in fact group 

exercises which would have promoted the development of a wider 

range of skills. In addition, the case studies failed to provide 

progressive strategies which would allow the pupils to work from 

the more basic explanatory exercises to the actual action stage 

which should be seen as an ideal culmination of preparatory 

exercises. This is evidenced by the nil or very low percentages 

for a number of explanatory and taking action strategies (Fig. 

5.2). 

The final strategy considered, that of involvement in real life 

issues, accounted for only 1,39 % of Constructivist strategies. 

This is a highly unsatisfactory result, bearing in mind the value 

of such an activity in developing value and attitude skills, 

interactive social skills and critical thinking skills. Such 

attitudes also allow the pupils to experience a real issue (hazard) 

in the field and the chance to grapple with the numerous 

intricacies of the dilemma. The weak results for both scientific 

field research and "framework fieldwork" points to the weak 

emphasis placed on fieldwork studies in general in the case 

studies. The potential for the development of numerous important 

skills from fieldwork exercises appears not to have received high 

priority from the authors. 

Also poorly represented were reviewing and evaluation strategies, 

in particular those concerned with pupils' own ideas and with 

solutions (1,39 and 0 % respectively). These activities allow the 

pupil the opportunity to evaluate critically their own ideas and 

solutions in the light of further evidence and the ideas of others. 

In so doing, they reformulate their ideas and construct meaning for 

themselves. They are vital Constructivist strategies promoting 
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evaluative, critical thinking skills and the creation of real 

meaning for the pupils. Such an omission of the behalf of the 

authors is the case studies is a notable shortcoming in the light 

of Constructivist learning theory. 

The absence of brainstorming exercises and simalations and games 

is another surprising omission by the authors. Brainstorming 

exercises in particular have become common exercises in textbooks 

today and are important as they sharpen skills, enabling pupils to 

think quickly, and promote an interchange of ideas. A simulation 

or a game based on a case study of a hazard is an ideal way of 

promoting a better and deeper understanding of an incident by 

involving the pupils in a real, meaningful activity. In addition, 

simulations encourage the development of more complex, critical 

thinking skills (Marsden, 1976). Role playing strategies were found 

(8,33%), but in every instance were confined to mental role 

playing. Cass (1993), for example, provides an excellent example of 

how a physical role playing exercise may be based on an issue-based 

case study, where pupils act out the roles of various interest 

groups (see Chapter2). 

Table 5.3, which shows the rank order of Constructivist __ teaching 

strategies in this study, is revealing. What the researcher 

believes are the more demanding "taking action" strategies occupy 

the lower rank order positions, while the perhaps less demanding 

exploratory and explanatory exercises occupy the higher rank order 

positions. It is revealing, too, that the lowest rank order 13 is 

shared by no fewer than 7 strategies, all with zero percentages, 

and the second lowest rank order 9 is shared by 4 strategies, all 

with negligible 1,39 percentages. In contrast to the long "tail", 

are the high percentages held by the first and second rank order 

strategies, which together account for over 50 % of all 

Constructivist strategies. The researcher believes that this high 

percentage in the top orders is unacceptable and a better 

distribution amongst all the strategies, in particular the "taking 

action" strategies is desirable. The more demanding Constructivist 

strategies, which would promote the development of complex, 
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skills, are inadequately represented in the case 

to show the characteristics of satisfactory and 

unsatisfactory case studies, based on the evaluative criteria, four 

case studies will be discussed in detail in the ne~t-section. 

5.4 THE ANALYSIS AND EYALUATION OF FOUR CASE STUDIES 

The researcher selected two examples of satisfactory case studies 

and two of unsatisfactory case studies which were broadly analysed 

in the first stage. The two satisfactory case studies selected 

were: 

(i) The Laingsburg flood (in Swanevelder, C., et al., Junior 

Geography 7) (Appendix 5A). 

(ii) The earthquake hazard in San Francisco (in Gear, D~, et al., 

Shuters Geography 7) (Appendix 5B). 

The two unsatisfactory case studies selected were: 

(i) The 1988 Armenian earthquake (in 

Successful Geography 7) (Appendix 5C). 

Carr, D., - et al. , 

(b) The Mount St. Helens and Vesuvius volcanic eruptions (in 

Delaney, B., & Graham, D., Trayel your world 7) (Appendix 5D). 

5.4.1 THE ANALYSIS AND EVALUATION OF TWO SATISFACTORY CASE 

STUDIES 

The two satisfactory case studies were chosen on the basis of their 

meeting an above average number of evaluative criteria, with regard 

to both skills and Constructivist teaching strategies. It was also 

the researcher's intention to select case studies which developed 

in particular more complex process skills in preference to less 

complex skills. Realistically, no case study can meet all- the 

evaluative criteria, and the two examples chosen are in no way 

model case studies - they merely represent above average studies, 
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compared with the other 40 case studies. 

(i) The Laingsburg Flood (Appendix 5A) 

Tables 5.4 and 5.5 show the results of the analysis of the skills 

and Constructivist teaching strategies for the- ~aingsburg case 

study. The case study was chosen primarily for its wide range of 

process/Geographical skills, i.e., the range from factual recall to 

evaluation process skills in the three Geographical skill 

categories of oracy/literacy, graphicacy and numeracy. 

Pupils are required to respond to questions of various levels of 

difficulty, based on an analysis and evaluation of textual 

information, diagrams and photographs. In so doing the pupils use 

a "web of skills" in responding to the data, i.e., different yet 

interrelated skills are used in responding to the questions. For 

example question (e): 

Consider the information in fig 6.2 and the accompanying 
description and apply your own judgement in identifying 
all the factors that contributed to the cause of the 
flood (my underlining). 

In this question the pupils are required to apply their -knowledge 

to this particular situation, and to synthesise and evaluate the 

information presented in the figure and the accompanying text. 

Pupils thus are stimulated to examine and review the evidence/facts 

and to communicate and explain their 

graphical and numerical information. 

ideas. The figure contains 

Therefore, in answering the 

interrelated skills at the question the pupils develop a number of 

same time. This is a definite strength of this case study, as 

different skills in a 

many 

random 

clear 

of the case studies 

and isolated way. 

analysed develop 

Another strength of the case study is the 

instructions given to the pupils at the beginning of the exercise: 

"Study fig. 6.2 (p. 188) and the photographs (p.189) and consult an 

atlas to answer the following questions ... ". 
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TABLE 5.4 
SKILLS ANALYSIS :LAINSSBURB FLODD CASE STUOY 

GEOGRAPHICAL SKILLS 
OTHER SKILLS/OBJECTIVES 

oracyl graphicacy 
literacy 

nUleracy fieldllDrk TOTAL 

No. No. No. 
r # No. No. 

PROCESS factual recall 2 1 3 

comprehension 2 2 

application 2 2 1 5 

analysis 1 1 2 

synthesis 

evaluation 1 1 1 3 

ATTITUDES people 

environllent 

VALUES 

INTERACTIVE SOCIAL 
SKIlLS 

TDTAL 3 B 4 15 

TABLE 5.3 
CDNSTRUCTIVIST TEACHING STRATESIES ANALYSIS: 

LAIHBSBURB FLOOD CASE STUDY 

-
CONSTRUCTIVIST TEACHINS STRATEBIES No. 

INTRDDUCTORY/ 1. Brainstorling exercises 
EXPLORATORY 2. Debates and discussions 
ACTIVITIES 3. Role play 

4. Silulations and gales 
5. Exalining ! revielling evidence 2 
6. Exalinig ! revielling options 
7. Conducting experilents 
B. Conducting fieldwork 

EXPLANATORY I 1. Providing 1 explaining ideas 1 
SOLUTION 2. Reviewing 1 evaluating ideas 
ACTlVITlES 3. Providing & explaining solutions 

4. Reviewing 1 evaluating solutions 
5. Predicting outcotes/consequences 
6. Reaching group consensus 
7. Model design and explanatiDn 
B. Scientific field research 

TAnNS 1. "Fralellork fieldllork" 
ACTION 2. Writing reports and letters 

3. Involvelent in real-world/local 
issues 

TDTAL 3 
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Such precise instructions are very important in directing the 

pupils to the correct stimulus material. The researcher found that 

poor instructions occurred frequently in the other case studies 

analysed. In these cases pupils are simply expected to respond to 

various stimulus materials, often presented in a disjointed manner 

over a few pages. 

A weakness of this case study, though, is the 

promoting valuing and attitude skills and 

lack of applications 

the lack of group 

exercises. The researcher believes that exercises promoting these 

important skills need to be included in the case study, and could 

be done by rewording questions or by adding further questions. 

(ii) The Earthquake Hazard in San Francisco (Appendix 58) 

Tables 5.6 and 5.7 show the results of the analysis for this case 

study. What is evident is the satisfactory distribution of complex 

process skills, valuing and attitude skills and interactive social 

skills. Geographical skills, however, are confined to the 

oracy/literacy group, with the exception of one graphicacy skill. 

The strength of this case study rests in its combination of valuing 

and attitude skill with higher order process skills, linked to a 

variety of Constructivist teaching strategies. The newspaper 

cuttings provide excellent stimulus materials, showing different 

human responses to the 1989 earthquake, while the map provides 

graphical information on the area's geology, faults, the epicentres 

of the 1989 and 1906 earthquakes and various settlement features. 

The first application based on the case study requires the pupils 

to write a report, based on an eye-witness account of an earthquake 

in the area sometime in the future. In doing so, the pupils adopt 

the mental role of a reporter, and base their reports on what they 

predict the most important impacts are most likely to be. The 

authors do not, however, specify what type of reporter is required, 

e.g., newspaper, radio, television, etc. In order to do this, the 

pupils firstly have to understand all the implications of a severe 
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TABLE 5.6 
SXIllS ANALYSIS·: SAN FRANCISCO (1989) 

EARTHDUAXE CASE STUDY 

GE06RAPHICAL SKILLS 
OTHER SKILLS/OBJECTIVES 

oracy/ graphicacy nUleracy fieldNork TOTAL 
Ii teracy 

r· -
No. No. No. NO. No. 

PROCESS factual recall 1 1 

.. cOlprehension 

application 1 1 

analysis 

synthesis 1 1 

evaluation 3 3 

ATTITUDES people. 2 2 

environaent 2 2 

VALUES 2 2 

INTERACTIYE-SOCIAL 1 1 
SKIlLS 

TOTAL 12 1 13 

TABLE 5.7 
CONSTRUCTIVIST TEACH INS STRATESIES ANALYSIS: -

SAN FRANCISCO (1989) EARTHDUAXE CASE STUDY 

CONSTRUCTIVIST TEACHINS STRATESIES ND. 

INTRODUCTORYI 1. BrainstDr.ing exercises 
EXPlORATDRY 2. Debates and discussions 1 
ACTIVITIES 3. Role play 1 

4. Silulations and gales 
5. Exalining I revieNing evidence 1 
O. Exalining • revieNing options 1 
7. ConductIng experi.ents 
8. Conducting fieldNork 

EXPLANATORYI 1. ProvidIng I explaining ideas 1 
SOLUTION 2. RevieMing I evaluating ideas 1 
ACTIVITIES 3. Providing I explaining solutions 

4. Reviewing • evaluating solutions 
5. Predicting DuttOles/consequences 1 
6. Reaching group CDnsensus 
7. Hodel design and explanation 
B. Scientifit field research 

TAmS 1. "FraleNork fieldNDrl" 
ACTION 2. Writing reports and letters 

3. Involvelent in real-Norld/local 
issues 

TDTAl 7 
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earthquake in the region, which information they obtain from their 

own research, and from the stimulus materials. Secondly they have 

to predict the effects of a future earthquake based on a synthesis 

of the existing information. This means, too, that the pupils have 

to select what they consider to be most important in this respect 

based on their particular values. These values~- in turn, will 

determine their attitudes towards man's predicament in this 

situation and also towards the effects on the environment. Such 

values and attitudes will be evident in their reports, implicitly 

or explicitly. This study is therefore an excellent example of the 

development of values and attitudes in a meaningful, stimulating 

exercise, where both cognitive and affective skills are integrated 

in one exercise. 

The second part of the exercise, i.e., the class discussion 

provides an excellent opportunity for pupils to investigate and 

clarify their own values and attitudes and the values and attitudes 

of those people living in the San Francisco area. Pupils are 

required to examine and review their ideas based on three 

progressive questions, leading to a discussion which may develop an 

empathetic understanding of the people living in an earthquake 

hazard area. Pupils are required to place themselves- in the 

position of native San Francisco residents, and are asked to 

respond to questions relating to reasons for living in the area. 

The pupils first response may be disbelief at why people choose to 

live in such an area but, after reviewing and evaluating their 

ideas, they may come to understand that people very often do not 

choose to live in the area but are victims of economic and personal 

circumstances which do nor allow them to escape their situation. 

Pupils may also realise that the people of San Francisco do not 

perceive the hazard as being so severe as to necessitate living 

elsewhere. 

This exercise has great merit as the pupils have to make use of 

both complex evaluative skills and valuing skills at the same time, 

in weighing up the reasons for living in a disaster-prone area. 

Also, by being involved in a discussion situation, the pupils 
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benefit from an interchange of ideas and the development of social 

skills. 

A weakness of the case study is the disjointed manner in which the 

material is presented in the textbook. The applications and 

stimulus materials are disjointedly spread over rseven pages, with 

information on other earthquakes interspersed in a random manner. 

The researcher believes that the publishers should attempt to keep 

all the case study materials together, so that the case study forms 

a coherent unit for study. This will aid the pupils' analysis and 

will not waste unnecessary time searching for relevant materials. 

5.4.2 THE ANALYSIS AND EVALUATION OF TWO UNSATISFACTORY CASE 

STUDIES 

The two unsatisfactory case studies were 

their below-average range of skills and 

strategies. In addition the researcher 

which promoted less complex process skills. 

chosen on the basis of 

Constructivist teaching 

chose those case studies 

(i) The Mount St. Helens and vesuvius Volcanic Eruptions (Appendix 

Table 5.8 provides the results of the skills analysis. No 

Constructivist strategies were employed in the study hence no table 

is supplied. The exceptional feature of these two case studies is 

the paucity of applications based on relatively detailed accounts. 

The authors have produced adequate textual information, yet have 

based only two applications on this information. In addition, 

separate applications have not been set for the two case studies, 

but are based on a combined study of the two volcanoes. The 

researcher believes that the information provided in the case 

studies lends itself to a far wider range of separate applications, 

yet the authors have failed to capitalise on this opportunity. 

Furthermore, it is asserted that the summarising exercises set on 

the case studies develop only factual recall skills in the 

oracy/literacy group. Effective summarising applications should be 
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based on a synthesis of the pupil's own ideas in response to the 

information given in this text. This can be completed only after 

meaningful exploratory and explanatory activities have been 

undertaken. In addition, summarising applications need to be made 

more interesting and relevant to the pupils, such as the writing of 

reports, letters, memos, etc., in which the pupils-encapsulate the 

main ideas of the topic under study. The researcher believes that 

the type of summarising exercise evident in this case study is 

ineffective in promoting complex critical thinking skills. The 

Mount St. Helens case study provides graphical information on the 

stages of eruption, yet no application is directly based on this. 

One cannot merely assume that the pupils will respond to the 

diagrams and will include relevant information in their summaries: 

clear instructions should be given or separate applications should 

be set on the diagrams in order to direct their attention to this 

graphical information. 

-
TABLE 5.8 

SKILLS ANALYSIS I "T ST HELENS AND "T VESUVIUS 
VOLCANIC ERUPTIONS CASE STUDY 

. . . 
6E06RAPHICAL SKILLS -

OTHER SKILLS/OBJECTIVES 
Draey/ graphicacy 

literacy 
nU!leracy fieldwDrk TOTAL 

No. No. No. No. No. 

PROCESS factual recall 2 2 

co.prehensiDn 

application 

analysis 

synthesis 

evaluation 

ATTITUDES peopl!! 

!!nvironunt 

VALUES 

INTERACTIVE SOCIAL 
SKILLS 

TOTAL 2 2 
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In addition, the applications allow for no Constructivist teaching 

strategies. The researcher acknowledges, though, that certain 

strategies such as fieldwork and' involvement in real-world issues 

are not feasible in South Africa for this case study and therefore 

no criticism can be levelled at such omissions in this case. Most 

case studies do, however, offer scope for som, _form of local 

fieldwork and involvement, especially 

hazards (Chapter Two). 

those on environmental 

In terms of meeting the evaluative criteria which the study is 

capable of meeting, then, these two combined case studies were 

entirely inadequate. 

(ii) The 1988 Armenian Earthquake (Appendix 5D) 

Table 5.9 provides the results of the analysis of this case study. 

No Constructivist strategies were employed. 

TABLE 5.9 
SKILLS ANALYSIS I ARMENIAN (1988) 

EARTHQUAKE CASE STUDY 

GEOGRAPHICAL SKILLS 
DTHER SKILLS/OBJECTIVES 

graphitacy . fieldwork oracy/ nuuracy TDTAL 
literacy 

No. No. No. No. No. 

PROCESS factual recall 1 1 

cDlprehension 1 1 

application 

analysis 

synthesis 

I!valuatiDn 

ATTITUDES people 

environlll!nt 

VALUES 

INTERACTIVE SOCIAL 
SKILLS 

TOTAL 1 1 2 



113 

Only two less complex process skills are developed in the three 

applications based on the case study. As in the case of the 

previous case study, the information provided, both textual and 

graphic, is adequate, yet the applications are not, in terms of the 

evaluative criteria applied. 

A notable omission are applications developing valuing and attitude 

skills - although question 3 may appear to be developing such 

skills, it merely invites a yes/no answer, which in fact develops 

no skill at all. It might be conceded though that some pupils may 

respond to the question "Could people have been responsible for 

making the effects of the earthquake so bad?" more fully, but the 

researcher contends that if no justification for the answer is 

required, the majority of pupils will simply respond with a "knee­

jerk" yes/no type answer. 

In addition to this, the question is clumsily constructed and 

poorly worded. The use of the word "bad" is especially poor. More 

appropriate words to use in its place may be "disastrous", or 

"catastrophic". Also, a rewording of the question might invite a 

more carefully reasoned, fuller response, promoting both cognitive 

and affective skills, e.g., "To what extent might people have been 

responsible for the disastrous effects of the earthquake? Do you 

think that this is an acceptable situation or not? Give reasons 

for your answer." 

Question 2 "Where was the epicentre of the Armenian earthquake?" is 

also poor, as contradictory, imprecise information is provided by 

the text and the map. The text suggests that the epicentre was 

directly below the town of Leninakan, yet the map epicentre points 

to the north-east of Leninakan. In addition, no explicit 

directions are given to the pupil to refer to either the text or 

the map or in fact to both. This type of vague question can only 

lead to contradictory answers, where the fault lies not with the 

pupils but with the poor phrasing of the question and the confusing 

information. 
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The researcher believes that far 

be developed for this case study, 

more adequate applications could 

but the authors have failed to 

spend sufficient time considering the range of possible responses 

to the applications. In general, then, it is suggested that more 

effort should be devoted to an evaluation of applications by both 

the authors and publishers of these case studies. 

As a means of comparison the researcher analysed 1 case study 

selected from a British text. 

5.5 THE ANALYSIS AND EVALUATION OF ONE CASE STUDY. SELECTED FROM A 

BRITISH TEXT 

The researcher wished to select a case study which would: 

(i) 

(ii) 

(iii) 

be highly satisfactory in terms of meeting the evaluative 

criteria, 

point to the possible weaknesses of the case studies 

encountered in the South African texts. 

provide helpful ideas on how to develop more satisfactory 

case studies on South African hazards. 

Accordingly, the researcher selected the study entitled 

"Disappearing soil - a case study of Lesotho" (Musgrove, A., I2..a..t..a. 

Response for GCSE Geography) (Appendix 5E). 

The study was chosen on the basis of meeting all the criteria 

above, and for the following reasons: 

(i) It is a case study on a southern African hazard, which should 

make it more relevant and interesting for pupils in this 

country. 

(ii) It can provide guidelines for the development of materials on 

local hazards. Of the 42 case studies analysed, only 15 dealt 

with South African hazards. 

While one must recognise that the study is essentially aimed at 
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British GCSE level Geography and that a number of applications are 

very demanding, the researcher believes that this should not 

detract from any potential useftilness which the case study may have 

in providing ideas for authors, publishers and teachers in 

developing case studies in South Africa. Furthermore, the 

researcher contends that the studying of Geography in the junior­

secondary level should not be any less demanding than in the senior 

level, and no excuse should be made for easy, simple applications 

in the junior levels based on the erroneous belief that these 

pupils are not able to cope with more demanding questions. 

Constructivist learning theory proposes that effective learning is, 

in fact, brought about by the use of complex, critical thinking 

skills (Chapter Two). Applications based on the case studies 

therefore need to be demanding in order to develop such skills, 

regardless of the level (junior or senior) at which they are aimed. 

Tables 5.10 and 5.11 show the 

Lesotho soil erosion case study. 

results of 

What is 

the analysis of the 

immediately noticeable 

are the high incidences of both skills and Constructivist teaching 

strategies. A total of 56 skills and 23 Constructivist strategies 

was determined from the analysis. In addition to the high numbers, 

the skills and strategies were spread across a wide range. 

The skills analysis revealed a high incidence of synthesising 

process skills in particular, distributed in the oracy/literacy, 

graphicacy and numeracy categories. Valuing and attitude skills 

were well represented. 

The strategies analysis showed a high incidence of 

relating to the communicating and explaining of 

strategies 

ideas and 

occurrences of role play and simulations. The use of simulations 

and games and was not encountered in any of the 42 South African 

case studies. Notable too is the use of a model design strategy. 

The Lesotho case study provides a detailed account of the soil 

erosion problem in that country and involves the pupils responding 

to a wide variety of applications. The case study begins with 
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TABLE 5.10 
SKILLS ANALYSIS I LESDTHD SOIL EROSION 

CASE STUDY 

GEOGRAPHICAL SXILLS 
OTHER SKILLS/OBJECTIVES 

Dracy! graphicacy nUleracy fieldNork TOTAL 
Ii braey 

No. No. No. r . - No. No. 

PROCESS factual recall b 1 7 

cOllprl!hension 1 1 

applicatiDn 5 4 2 11 

analysis 

synthesis 7 9 3 19 

evaluation 2 2 

ATTITUDES peDple 5 5 

environllent 5 5 

VALUES 5 5 

INTERACTIVE SOCIAL 1 1 
SKILLS 

TOTAL 31 19 b 56 

TABLE 5.11 
CONSTRUCTIVIST TEACHINB STRATESIES ANALYSIS, 

LESOTHO SOIL EROSIDN CASE STUDY 
-

CDNSTRUCTIVIST TEACHINB STRATESIES No. 

INTRODUCTORY! 1. Brainstorling exercises 
EXPLORATORY 2. Debates and discussions 1 
ACTIVITIES 3. Role play 2 

4. SilulatiDns and gales 1 
:I. Exalining a revieNing evidence 2 
b. Exalining I revieNing options 1 
7. Conducting experilents 
8. Conducting fieldNork 

EXPLANATORY! 1. Providing a explaining ideas I 8 
SOLUTION 2. RevieNing i evaluating ideas 1 
ACTIVITIES 3. Providing I explaining solutions 1 

4. RevleNing I evaluating solutions 2 
5. Predicting outcoles/consequences 3 
b. Reaching group consensus 
7. lIodel.- design and explanation 1 
8. Scientific field research 

TAmS 1. "FraleMork fieldMork"· 
ACTION 2. Writing repDrts and letters 

3. Involvelent in real-NDrld/local 
issues 

TOTAL 23 
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introductory mapwork activities (Question 2) which familiarise the 

pupils with the country's location in southern Africa l and its 

weather patterns. The second p"a"rt of the case study examines the 

problem of population pressure on unsuitable agricultural land and 

how this has led to over-cultivation and overgrazing (Questions 

3 1 4,5,6). The pupils are involved in interpretativs and prediction 

exercises based on their own mapping and graphing exercises. It is 

significant that the pupils are led to analyse and synthesise the 

information on based on their own maps and graphs and to base their 

conclusions and forecasts on this information. The pupils thus 

make use of a web of process and Geographical skills in responding 

to the graphical data which they has drawn for themselves. 

The final part of the study involves role play and a simulation 

exercise where the pupils are led to investigate and evaluate the 

different value positions of the people whose role they are 

playing. The pupils are presented with various issues surrounding 

the problem of soil erosion on a simulated farm in Lesotho where 

difficult decisions have to be made regarding the future 

development of the farm. Pupils gain insight into the dilemma in a 

meaningful way, as they are exposed to conflicting viewpoints and 

values embodied in the roles of the peasant Koro famil¥ and the 

government extension officer. It is important, too, that the 

pupils base their responses on accurate and realistic textual and 

graphical information. This makes the exercise more plausible for 

the pupils but also involves critical thinking skills of analysis, 

synthesis and evaluation. They are not simply playing roles based 

on a "make-believe", "anything goes" situation. Pupils are led to 

evaluate and review their plans and proposals in the light of 

further discussions and after careful consideration of the views of 

the peasant farmers and the government officer. In this way pupils 

develop an empathetic understanding of those involved in the issue. 

In all questions the pupils are required to justify their ideas and 

views and this raises the level of response needed, from the less 

complex to the more complex evaluative level. 

The researcher believes that this case study exemplifies an above-
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average case study. The study has: 

(i) 

(ii) 

(iii) 

(iv) 

(v) 

a wide range of skills (in particular higher order 

process/Geographical and valuing/attitude skills) 

a wide range of Constructivist teaching strategies 

a selection of interesting, accurate ~nd meaningful 

stimulus material 

precisely worded applications 

a logical, sequential investigation of the various 

issues. The enquiry method of learning (Fig. 2.8) 

(Chapter Two) is thus evident in this approach. 

It is apparent from this analysis and discussion that the authors 

and publishers of case studies in South Africa need to evaluate the 

effectiveness and educational value of those presently available in 

the country_ The researcher believes that much can be learned from 

the Lesotho case study and from numerous other studies available in 

British texts today. In addition, the researcher's skills 

evaluation matrix (Appendix 4D) and Constructivist teaching 

strategy evaluation table (Appendix 4E) could be used as an aid in 

developing more satisfactory case studies locally. 

5.6 SUMMARY 

The analysis and evaluation of the 42 case studies in South African 

texts revealed the following shortcomings: 

(i) 

(ii) 

(iii) 

(iv) 

(v) 

The heavy bias towards the development of oracy/literacy 

skills. 

The inadequate emphasis given to the development of 

complex, critical-thinking skills. 

The dearth of strategies promoting the 

positive values and attitudes towards 

environment. 

development of 

people and the 

The scant attention given to 

interactive social skills. 

the development of 

The lack of more demanding and more advanced 
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Constructivist teaching strategies, such as the "taking 

action" strategies. 

satisfactory case studies selected for the detailed 

analysis, however, provided evidence of reflecting the current aims 

of Geographical Education and learning theory more~s~tisfactorily. 

Th~ analysis and evaluation of the case study from the British 

text, however, satisfied a far greater number and range of 

evaluative criteria, in comparison with the case studies in South 

African texts. A positive link was found with regard to the use of 

Constructivist teaching strategies and 

thinking skills and valuing skills. 

the development of critical 

This result points to the 

shortcomings of the South African case studies. 

The British case study analysed in this chapter, and those to be 

found in the British texts discussed in Chapter Two can provide 

helpful guidelines for developing more satisfactory local case 

study teaching materials on South African hazards. While it is 

accepted that pupils need to learn about hazards in all parts of 

the world, and that examples of overseas hazards need to be 

included in South African texts, local hazards, of which there are 
-

numerous, should receive greater prominence in South African texts. 
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CHAPTER SIX 

CONCLUSION AND RECOMMENDATIONS 

This study focused on case study teaching mater~als related to 

hazards, as presented in South African and British texts. The 

primary aim of the research was to evaluate the extent to which 

these materials are optimising the opportunities available for 

effective teaching and learning, with the Environmental Paradigm. 

Evaluation criteria were based on the current aims of Geographical 

Education and current learning theory, in particular the theory of 

Constructivism. 

It was shown in Chapter Two that the teaching of case studies of 

hazards in Secondary School Geography has the potential to achieve 

a number of important aims, which are reflected in current 

Geographical thinking and in learning theory. These aims are 

concerned with the development of critical thinking, problem 

solving skills, and with the fostering of responsible attitudes 

towards the environment. The development of critical thinking 

skills as an essential skill in finding solutions to ever­

increasing environmental and human problems, is seen as one of the 

most important utilitarian aims of Geographical Education (Fien, 

Gerber & Wilson, 1984). 

This must, however, be seen against research in a South African 

context, which claims that teachers are not sufficiently well 

trained in pupil-centred participatory teaching strategies (Ledger, 

1977, Ballantyne, 1986; van Harmelen, 1991) and this mitigates 

against effective teaching. In the light of the evidence that the 

textbook is possibly the most important tool in South African 

teachers' hands today (Diepeveen, 1982; Mophiring, 1983), textbooks 

ought to include materials and strategies reflecting current 

learning theory (Nightingale, 1974). Research, however, has 

revealed shortcomings with regard to South African Geography 

textbooks (Mophiring J 1983j Drummond & Paterson, 1991j Rulashe J 
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research in progress). 

The evaluation was conducted with the aforementioned in mind. 

6.2 THE RESULTS OF THE STUDY 

Chapter Three examined various approaches towards educational 

evaluation. It was suggested that approaches and models may be 

placed on a continuum, ranging from those which are inclined 

towards a positivistic paradigm to those which are naturalistic in 

orientation. The present study fell approximately midway along the 

continuum, as it was concerned with describing both the processes 

and products of the teaching/learning situation. In addition, the 

researcher used both quantitative and qualitative methods of 

evaluation. 

The examination of materials evaluation methodologies revealed a 

diverse range of aims, objects, methods and evaluative criteria. 

Weaknesses were found with regard to poor theoretical frameworks 

and single evaluation methods. Methods proposed by Garcia & 
Armstrong (1979), Maccoll (1984), Hutchinson (1987) and Pomerantz 

(1991) provided valuable ideas for the evaluation methodology 

adopted in this study. 

The methodology applied in the study (Chapter Four) therefore 

represents an eclectic combination of ideas gleaned from the 

studies mentioned above and methods specifically developed for this 

study. It is the researcher's belief that the evaluation 

methodology devised for this study has provided a valuable tool 

which may be used for further research in education in South Africa 

today. Accordingly, a four-stage research procedure was devised in 

order to meet the aims of the evaluation. 

The analysis of the 42 case studies revealed the following problems 

in the presentation of hazards in the texts: 

(i) The Geographical skills of graphicacy, numeracy and 



(ii) 

(iii) 

(iv) 

(v) 

(vi) 

(vii) 
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fieldwork were poorly developed, in relation to the 

development of oracy/literacy skills. Fieldwork skills 

in particular received very little attention. 

Insufficient emphasis was given to the development of 

complex, critical thinking skills. The development of 

factual recall skills predominated. r -

Exceptionally poor attention was given to the development 

of interactive social skills. 

Inadequate emphasis was placed on activities promoting 

the development of values and responsible attitudes 

towards people and the environment. Thus there was 

little evidence of the use of the case studies as a 

vehicle for effective Environmental Education. 

More demanding and advanced Constructivist teaching 

strategies were exceptionally poorly represented. This 

proved to be a notable shortcoming, in the light of the 

value of 

involvement 

such strategies in 

in real-world, local 

encouraging 

issues. Most 

actual 

case 

studies offered strategies which did not progress further 

introductory and explanatory ones. 

A number of applications were characterised by poor 

wording and a lack of clear and precise instructions. 

The majority of the case studies examined overseas 

examples of hazards. This bias towards the inclusion of 

overseas hazards in South African texts is indicative of 

the lack of availability of well researched studies of 

local hazards. 

Two case studies selected for the detailed analysis however 

provided evidence of reflecting the current aims of Geographical 

Education and learning theory more satisfactorily. 

In general, though, the 

evidence of optimising 

teaching/learning and for 

42 case studies analysed gave little 

the opportunities for effective 

Environmental Education. One might 

conclude, therefore, that a poor "match" existed between the 

evaluative criteria and the materials. This, in turn, points to an 
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inadequate reflection of the 1992 Syllabus aims in the teaching 

materials. 

In contrast, the analysis of the case study from the British text 

showed that it met a far greater number and range of criteria than 

the South African case studies did. Skills were developed across a 

broad range, by the use of a variety of Constructivist teaching 

strategies. A positive link was found between the use of 

Constructivist teaching strategies and the development of critical 

thinking skills. 

The British case study therefore provided a more satisfactory match 

with the evaluation criteria, compared with the South African 

studies. This case study, and those contained in the British texts 

analysed in Chapter Two, can provide useful guidelines for the 

development of local case study teaching materials on South African 

hazards. 

6.3 RECOMMENDATIONS ARISING FROM THE STUDY 

The results of this study have pointed to a need for: 

(a) The development of materials in textbooks which will not only 

lead to effective learning on the part of pupils, but will 

also provide guidelines for teachers to achieve the current 

aims of Geographical Education. Such guidance is sorely 

needed during the period of transition and increasing budget 

reductions, which could lead to a shortage of educational 

resource packs and other teaching materials. 

(b) Educating teachers with regard to the selection, evaluation 

and use of educational materials and textbooks. 

In the light of these 

associated with materials 

the methodology devised 

following manner: 

needs, and in view 

evaluation methods, 

for this study may 

of the shortcomings 

it is suggested that 

be utilised in the 
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(ii) 

(iii) 

(iv) 

(v) 
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Teachers may use the skills evaluation methodology 

applied in this study to develop more satisfactory 

applications based on case studies specifically, but also 

on any section of Geography. 

Teachers may use and adapt the evaluation methodology to 

evaluate a range of subject textbooks, which need to be 

purchased by the school. This is seen~s particularly 

important in the light of recent developments with regard 

to the increasing autonomy given to schools in this 

country. The responsibility will rest with teachers in 

choosing appropriate textbooks in the future. 

Teacher education and in-service teacher education 

institutions may utilise the methodology to teach 

students and teachers about textbook evaluation methods. 

Textbook writers, editors and publishers may employ the 

evaluation methodology to develop more satisfactory 

applications in South African Geography textbooks. 

Local case study materials on a variety of Sopth African 

topics, but on South African hazards specifically, should 

be researched and developed, and be made available to 

teachers in this country. Case studies available in 

British texts and the methodology used in this study can 

provide guidelines for developing these materials. 

In addition, research has pointed to the need for improvements in 

teacher training (Ledger, 1977; Ballantyne, 1986). Improvements in 

Geography textbooks therefore cannot occur in isolation: they must 

be linked to an overall programme of improving teachers' 

perceptions of modern methods in Geographical Education. Van 

Harmelen (1991) thus suggests five ways to improve teachers' 

perceptions of learner-centred teaching strategies and to encourage 

the wider use of such strategies, viz. : 

(i) 

(ii) 

(iii) 

A journal or bulletin designed specifically for South 

African Geography teachers. 

In-service courses for teachers. 

Local Geography study groups. 

'--I 
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(v) 
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Publications which are accessible to all teachers. 

A data base of current Geographical information. 

The researcher believes that these recommendations need to be re­

affirmed in the light of the results of this research. The 

recommendations offer improved ways for practising teachers and 

student teachers to remain abreast of current developments in 

Geographical Education. 

It is believed that information concerning current trends in the 

use of textbooks should be disseminated to teachers via the various 

sources as suggested by van Harmelen (1991). 

The focus of this study rested on an evaluation of applications 

based on the case studies of hazards. A number of unintended 

outcomes, which were not foreseen in the initial formulation of 

goals, highlights the need for further research in the field of 

Geography textbooks in South Africa. A need is thus seen for 

further research with regard to: 

(i) 

(ii) 

(iii) 

(iv) 

The choice 

methods of 

Africa. 

of textbook evaluation criteria and the use of 

evaluation by Geography teachers in South 

The development of appropriate "teacher friendly", yet 

theoretically sound textbook evaluation methods. 

The presentation of materials in Geography textbooks. 

The educational publishing industry in South Africa, with 

special reference the role played by textbook writers, 

educational authorities and institutions within the 

industry. The researcher is of the opinion· that South 

African Geography textbooks are a set of compromises 

among conflicting forces (Maxwell, 1985) and that 

financial considerations, 

play an important role 

suitability of Geography 

country. 

politics and hidden agendas 

in determining the quaiity and 

textbooks available in this 
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8.4 THE PERCEIVED LIMITATIONS OF THE STUDY 

(i) Evaluative research is by virtue of its nature 

necessarily subjective, to a lesser or a greater degree. 

The researcher concedes, therefore, that an element of 

subjectivity is unavoidable in this study; -

(ii) 

(iii) 

The methodology employed in the research was extrapolated 

from an analysis of models and approaches, in educational 

evaluation in order to find an appropriate methodology 

for this study. The methodology and the evaluative 

criteria may therefore be criticised on the grounds of 

being idiosyncratic and too narrowly defined, with 

limited potential for use by other researchers in similar 

evaluations. The researcher contends, however, that in 

the light of the methodology used, this is not the case 

and that this evaluation methodology may have 

considerable value to be used and adapted by other 

researchers in the future. It is believed that the 

approach adopted in this study is novel and innovative, 

and may be adapted to suit the different needs of 

researchers, teachers and textbook writers, not only in 

the field of Geography, but in other fields too. 

The evaluation focused on a small section in the 

Geography textbooks. The results of this study are 

therefore limited to only this section, and therefore a 

wider generalisation of the results is not valid. 
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6.5 CONCLUSION 

Change is the only certainty .i.n the South African educational 

scenario today. Faced with the task of redressing historical 

educational imbalances, educators in every field of education will 

have to meet new challenges as part of the process of transition. 

An important challenge is that of changing teache;s' perceptions 

with regard to modern trends in educational thinking. In this 

regard, Geography teachers must be made aware of the advantages of 

using modern teaching strategies in the classroom. 

The use of sound textbooks is one way of alleviating the pressures 

associated with rapid educational change, and of changing teachers' 

perceptions. Educationally sound textbooks have the potential to 

help teachers to become more familiar with modern views of 

learning, and will also benefit pupils who are encouraged to think 

critically and independently. Properly researched, well-developed 

case studies of hazards, reflecting current learning theory and 

current thinking in Geographical education have the potential to 

meet a number of changing needs in education today, and 

specifically in Geographical Education. 

This research has provided some insights 

broad field of textbook evaluation, and 

utilitarian findings of the research may 

"end-users" of these materials. 

into the exceptionally 

it is hoped that the 

ultimately benefit the 
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APPENDIX 2A 
THE 1992 CAPE EDUCATION DEPARTKENT JUNIOR SECONDARY COURSE SYLLABUS 

FOR GEOGRAPHY ORDINARY GRADE: 
PRINCIPLES AND AIMS AND THE 

SYLLABUS CONTENT ON HAZARDS FOR STD. 7. 

1. PRINCIPLES ON WHICH'THE CURRICULUM IS BASED 

1.1 The nature of Geography 

1 .1.1 

1 • 1 .2 

1 • 1 .3 

1 • 1 .4 

1 . 1 .5 

Geography studies the relationship between man and his 
physiocultural environment. As such it haa many areas of 
overlap with other subjects in both natural and social 
fields, especially as far as learning contents are 
concerned. However, Geography has its own perspective on 
these learning contents. Therefore this subject 
curriculum provides for 

the use and emphasis of various viewpoints such as 

* 
* 
* 

the man-environment relationship 
the spatial perspective 
the regional approach 

a balance between Physical and Human Geography 

continuous integration of practical aspects with the 
theoretical aspects 

sufficient flexibility to allow for the changing nature 
of the subject 

ample opportunities for the teacher to emphasise, inter 
alia, the following basic principles of the subject: 

* 

* 

* 

* 

A global image or a holistic approach 

It is of vital importance that the components of the 
curriculum should be viewed as parts of a greater 
unit and not as isolated compartments. 

Spatial differentiation 

A study of the spatial aspects of the environment 
which is characterised by continuous change in form 
and pattern 

Causal relationships 

A study of the factors, reasons, functions and 
processes responsible for the changes 

Man-land relationship 

Especially the significance of issues for man 

1 .2 General education of the pupil 

Education is concerned with the development of the 'whole 
human being'. The curriculum should therefore 

2/ .... 
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help to achieve the following aims in the long term: 

* 

* 

* 

* 

The development of intellectual skills and abilities 
of pupils to promote on-going education 

The adjustment of pupils to a society that is under­
going rapid and far-reaching social, economic and 
political changes 

The entering of a world-at-work that is becoming in­
creasingly technologically orientated -

The development of moral and emotional (affective) 
attributes of pupils in order to enable them to 
maintain themselves in a demanding world 

be directed towards both a specific vocationally-orien­
tated and a university-orientated approach in order to 
provide for the following three groups of pupils: 

* 

* 

* 

Those who will receive no further instruction in the 
subject after the junior secondary phase 

Those who will receive no further instruction in the 
subject after the senior secondary phase 

Those who will continue with the study of Geography 
at tertiary level 

relate the junior secondary phase with the senior primary 
and secondary phases in order to bring about a progres­
sive development of geographical insight, skills and 
abilities. 

AIMS AND OBJECTIVES 

* 

* 

* 

'* 

* 

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

The affective domain (attitudes and values) should 
receive the necessary attention. 

This subject should be taught in such a way that 
pupils develop an eagerness for further study and 
individual research. 

Teachers shou~d be aware of the contribution 
Geography can make to the general education of the 
pupils. It is this awareness that gives direction 
to day-to-day teaching. 

Short-term objectives selected for a lesson should 
be closely correlated with the aims of the subject 
and the resources available. 

3/ .... 
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Objectives should be meaninqful to teachers and 
pupils alike, and must be realIstIc ana achievable~ 
Learning objectives should therefore be formulated 
in terms of clearly defined verbs and should be 
evaluated regularly. 

Aims may be classified into a few main categories: 

2.1 Observation 

The way in which the environment is "percei~eQ" in rela­
tion to the "actual" environment, influences the pupil's 
concept of space (spatial conceptualisation). 

In order to heighten the pupils' perception of their en­
vironment, it is necessary for them repeatedly to 

* 

* 

* 

measure and identify spatial characteristics and 
patterns such as distance, location, direction, 
height, depth, distributions and different intensi­
ties 

recognise the world's place-to-place variety and the 
uniqueness of a place 

consult audio-visual teaching media, source mate­
rials and other conveyors of information to obtain 
factual information. 

2.2 Exposition of relationships 

Pupils should be able to elucidate and explain the obser­
ved spatial characteristics of the environment (differen­
ces, similarities and changes) in terms of particular 
functions and processes. A search for reasons and fac­
tors responsible for the changing reality exposes speci­
fic relationships and provides pupils with the necessary 
practice in interpretation, conceptualisation. and the 
stating of relationships. 

2.3 Skills 

2.3.1 No list of capabilities can be complete. The following 
should, however, be kept in mind: 

* 

* 

* 

The importance attached to different skills should 
be related to the abilities and maturity of the 
pupils. 

The acquisition of skills should enable pupils to 
deal with the observed facts in an organised manner. 

Pupils should gain proficiency in the use of skills 
through repetition and the application of the abili­
ties in new situations. 

4/ .... 
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* 
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Pupils should acquire the skills to study the spa­
tial aspects of social and economic problems. Such 
studies provide pupils with opportunities to respond 
to situations in which problems conJr'l be solved and 
decisions made bv way 0! crit~cal, divergent and 
creative £hinklng. 

Geography makes a particular contribution to the attain­
ment of the following skills: 

* 

* 

* 

* 

* 

Oracy and literacy: to think logically, to write 
concisely and to speak with assurance and accuracy 

Numeracy: illustration by means of simple statisti­
cal methods, graphs and tables 

Graphicacy: the ability to draw, read and interpret 

Interpretation: pictures, photographs and maps 

Fieldwork techniques: using either the traditional 
(surveys) or the scientific approach 

Appraisal 

Studies in Geography should promote and reinforce posi­
tive attitudes and values. 

Pupils need to develop a social awareness. This means 
that they will be expected to 

* 

* 

recognise the interdependence of man 

acquire a tolerant attitude towards others with 
different social, economic and political circumstan­
ces. 

Pupils should have environmental awareness and .. a commi t­
ment to the environment by developing a 'caring atti­
tude'. This means that they will be expected to 

* 

* 

realise that conservatio~ is essential 

understand that the balance of nature is largely 
dependent on man's wise management of his environ­
ment. 

Pupils need to dev~lop worthwhile attitudes towards 
learning, for example: respect for evidence; a critical 
appraisal of reporting; a suspicion of simplistic expla­
nations and a willingness to exchange opinions. 

Pupils need to be able to distinguish between central 
issues of importance and peripheral issues. 

5/ .... 
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Pupils should realise that the quality of life is influ­
enced by the aesthetic aspects of man's environment as 
well as by an appreciation of the grandeur and wonder of 
Creation. 

Mastering the content 

Practising of the above learning objectives should con­
tribute to the mastering of fundamental factual know­
ledge. 

3. TEACHING GUIDELINES 

3.1 Teaching approaches 

3. 1 • 1 

3.1.2 

3. 1 • 3 

3. 1 .4 

Teachers 'should create effective learning experiences for 
their pupils. It is necessary to attempt to create a 
sense of reality in the teaching situation, irrespective 
of the teaching approach used. 

The holistic or global approach 

* 

* 

The components of the course should be viewed as 
parts of a whole. 

Wherever possible, the relationship and interaction 
between components should be stressed. 

The descriptive versus the problem-solving approach 

* 

* 

* 

Although there is still place for traditional des­
criptive Geography, more emphasis should be given to 
a problem-oriented approach. Systematic studies 
should therefore be replaced by a thematic approach 
more frequently. 

Pupils should be trained in the scientific method of 
research (statement of hypothesis, followed by the 
collection and classification of informatfon, and 
finally, the testing of the hypothesis). 

Pupils should gain insight into the process of deci­
sion making by participation in, for example, simu­
lation games and role play. 

The thematic approach 

The inter-disciplinary approach 

* Concepts studied in Geography may overlap with those 
of other subjects such as Biology, Science and Eco­
nomics. 

6/ .... 
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Inter-disciplinary studies should form part of the 
broad teaching strategy. This will increase the 
value of both the learning content and the learning 
objectives. 

Notwithstanding the overlap with other subjects, 
studies should always be undertaken from a geogra­
phical perspective. 

3.2 Teaching aids and techniques 

3.2. 1 

3.2.2 

3.2.3 

3.2.4 

3.2.5 

3.2.6 

It is recommended that teachers should, inter alia, 

integrate the reading and interpretation of video films, 
photographs and maps like the following with the relevant 
section of the curriculum:-

* 

* 

* 

* 

Photographs: vertical, oblique (i.e. aerial and 
ordinary photographs) 

Sate 11 i t:e images 

Maps: wall, atlas, topographic maps of Southern 
Africa (particularly the 1:50 000 SA Series) and 
municipal maps of the local area 

Film material, videos, slides, transparencies 

ensure that pupils become competent in the use of various 
measur ing in~;trurnents and other apparatus. Emphasis 
should be placed on the information gathered and not on 
the mechanism of the instruments. Computers may also be 
used in this respect. 

make use of diaqrammatic representation of statistics, 
e.g. popUlation characteristics can be explained with the 
aid of segments of a pie-graph. 

make use of physical models such as globes, tellurians, 
paper mache/sand tray models and other realistic means 

undertake well-planned and meaningful fieldwork 

* This includes observation and measurement in the 
field; note-taking and calculations in the field; 
the interpretation of written and graphical informa­
tion and reaching conclusions. 

encourage individual and group research ~echniques 

* Throughout t:he year pupils should undertake short 
independent study tasks on work related to the 
requirements of the syllabus. 

7/ .... 
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make use of the media centre. 

Differentiation 

Most of the topics studied are common to all grades. 
However, pupils in different grades will not be expected 
to study these in the same depth. The approach in Lower 
Grade should be more simple, concrete and perceptible. 
More observational activities and less application should 
be done by these pupils. 

Teachers should not expect the same amount ahd quality of 
work from all pupils, even though they are in the same 
standard and grade. However, each pupil should be 
expected to work at the highest possible level of his own 
ability. 

Evaluation and assessment 

* 

* 

* 

There should be continuous assessment in all 
standards to determine pupil progress and to imple­
ment remedial teaching when required. 

Appropriate assessment techniques should be used to 
determine whether the pupils have achieved the ex­
pected aims and objectives (see par. 2). 

Evaluation is also concerned with the determining 
of the effectiveness of lesson planning, classroom 
management and the achievement of lesson objectives. 
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CORE SYLLABUS CONTENT DETAILED CONTENT COMMENTARY 

--------------.-----1-----------------------.-t---------------~ 

2.2.4 The growth of urban 
settlements alld the 
birth of metropolitan 
areas and megalopolis 

3. NATURAL HAZARDS, PRE­
CAUTIONARY MEASURES AND 
COMPENSATION 

3.1 

Discuss TWO o[ the 
following four categories 
of natural hazards: 

Natural hazards owing to 
catastrophlc weather con­
ditions 

3.1. 1 Droughts 

3.1.2 Winds 

3.2 Natural hazards owing to 
internal (endogenetic) 
earth forces 

3.2.1 Volcanoes 

3.2.2 Earthquakes 

- Growth tendencies; statistics; 
uneven distribution and patterns 
of settlement 

- The problem of urbanisation and 
its implications 

- Problems (examples) 
living-space; services, air 
pollution; noise; waste; traffic 
congestion: organisation: human 
diversity and urban planning 
as problems tobe taken into 
account 

- Areas of occurrence and con­
sequences 

- Cyclones, typhoons and 
hurricanes: important areas of 
occurrence and consequences 

Volcanic activity 
- Magmatic extrusions and lava 

flow 
- Volcanic ash rain 
- Extinction of life by toxic 

gases 
- Catastrophic mudflows 

- Nature and characteristics 
- Intensity 
- Earthquake zones 
- C(,nsequences 
- Detection of tremors and shifts 

whi:::h may precede earthquakes 

- Urban areas should be 
visited and land-use 
zones identified. 

- Structured fieldwork 
and field studies of 
the LOCAL environment 
should be done. 

- South African examples 
should be emphasised to 
explain the concepts 
"metropolitan areas· 
and- "megalopolis". 

- The human factors 
should be emphasised. 

- Where possible, refer 
to South African exam­
ples. 

- Integration of mapwork, 
use of atlases, 
sketches, structured 
fieldwork, audio­
visual teaching media 
and the utilisation of 
media reports should 
characterise the teach­
ing. 

- Refer to historical and 
more recent examples 
(such as Pompeii and 
Herculaneum: Surtsey; 
Iceland; Cameroon; 
Western Africa 
(1986-08-21); Colom­
bia; Mexico City; 
Chili: New Zealand: 
Alaska; Turkey; Tris­
tan da Cunha and Mt. 
St. Helens). 

- Refer to South African 
and a few foreign exam­
ples, e.g. those in 
South Western Cape 
(i.e. Boland) and along 
the San Andreas fault 
in California. 

-------------------__ L-___________________ L-___________________ ~ 

17/ •..• 
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CORE SYLLABUS CONTENT DETAILED CONTENT COMMENTARY 

----------------------------------~--------------------------------------r------------------------~ 

3.3 Natural disasters owing 
to external (exogenetic) 
earth forces 

3.3.1 The force of fast flowing - Floods 
water 

3.3.2 Powerful subsidences - Catastrophic subsidences. e.g. 

3.3.3 The force of ice and snow 
in motion 

3.3.4 Wind as a powerful force 
in transporting particles 
and destroying forms of 
life 

3.4 Disasters caused by man 

3.4.1 Explosions at nuclear 
power stations and the 
consequences 

3.4.2 Large-scale ecological 
disturbances caused by 
pollution and over-ex­
ploitation of resources 

4. BIOGEOGRAPHY 

A general survey of the 
world's main 

tropical forests 
(equatorial and mon­
soon) 

- coniferous forests 
- tundra and icecap 

regions according to 
the following headings: 

- Major biomes of the 
world 

- Location, size and 
world distribution 

sinkholes in Karst regions 

- Avalanches in mountain areas 
- Icebergs 

- Advancing coastal dunes and de­
sertif.ic~tion 

- Radio-activity and radiation 

- Examples of recent explosions at 
nuclear power stations and the 
consequences 

- Toxic gases and acid rain 
- Pollution of rivers and oceans 
- Over-exploitation of resources 

- Essence and particular perspec­
tive of the subject Biogeogra­
phy, a field of study that 
bridges the fields of Biology 
and Geography 

- Elementary division of the world 
into major biomes 

- Location and character of a 
certain biome 

- The ingenuity of man 
to develop precaution­
ary measures to com­
bat the effects of 
these hazards should be 
stressed. 

- Reference to seismo-
10Qical stations and 
ea~ly-warning tropical 
cyclone tracking cen~ 
tres and the warnings 
to evacuate homes and 
offices given to people 
through communication 
media, should be empha­
sised. 

- Attempts should be made 
to illustrate or pre­
sent the contents in a 
rei'llistic way. 

- Integration of mapwork 
and illustrated source 
malerials should 
cllclracter ise the 
teaching. 

- Precautionary measures 
should be discussed. 

- The precautionary mea­
sures should be discus­
sed. 

- Refer to measures to 
prevent and combat eco­
logical disturbances, 
as well as attempts to 
restore conditions. 

- The integration of map­
work, source materials. 
statistical data and 
audio-visual teaching 
media should be charac­
teristic of the teach­
ing. 

- The atlas should be 
used. 

18/ •••• 
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APPENDIX 28 
ROBERSON AND LONS'S SAMPLE STUDY METHOD 

SOURCE: ROBERSON & LONS, 1956:252-257 

Ideally, complete cover of a place, by map, picture, statistical and 
descriptive records is desirable, but this is often not available. The 
example which follows is deliberately based on minimum material 
from a standard text on Japan,17 and for teaching purposes has been 
locateu In Nara prefecture, where Vlllages closely rest"mble tne one 
selected. The ongmal work on which Trewartha's study is based is 
described by Shiroshi Nasu, Professor of Rural Economy in the 
University of Tokyo, as representative of Japanese agriculture. Nara 
can be found in the Oxford (or any similar) Atlas. The main purpose 
of the map given here (Fig. 1) is to indicate the geographical limits of 
the region represented by the sample. Older children might well 
themselves use these boundaries to delimit the region. For the purpose 
of third-year school geography, the limits can be set by a simpler 
statement such as is indicated in section ten of the lesson, which is 
intended as the first of three or four normally available for Japan in 
the grammar school syllabus which often presents Asia in a third-year 
course. A second lesson, consolidating the study, possibly with the help 
of pictures (such as in frames 11-21 of Common Ground .filmstrip 
CGA 639, Japan, by R. C. Honeybone), should be directed towards 
summarizing the general features of Japanese agriculture, with special 
reference to climate and topography. 

The aim of the lesson is to show human re.'1ponse to environment in 
rural Japan. The eqUlpment required is a sample study map (.l'lg. 2) 



158 

Norctuzrn UlI1il: of 
!otnljli rIft crap 

No .. tnern Limi, 
0t m~lbirry 

Northtm limit of tOtO 
ricc (raps durin, yfAr 

CItOP LIMITS IN .jAPAN 

Fig. I. (After Trewartha.) 

for each child, atlases, the descriptive passage for reading aloud, and 
farmer's budget figures (Table I). 

The lesson is as follows: 
1. On the blackboard is the budget of an average Japanese farmer. 

What is his total income in yen? Total expenditure? What do these 
totals tell us? (He spends more than he earns.)· The actual figures 
are not important, but the information they give is. The average 
Japanese farmer has to keep himself and his family on a very small 
income and he may even fall into debt. 

2. Let us look at a Japanese farm. Your map shows a group of 
farmhouses. What town lies 20 miles to the west? (Osaka.) Where 
does the road east lead to? (Nagoya.) Distance? {Bo miles.} See if 
you can locate the settlement on your atlas-it is too small to be marked. 
Which island is it in? (Honshu.) This is the central and largest island 
of Japan. You can add 'central Honshu' to your map title. 

3. The farmhouse is one of a group-of how many houses? Count 
them-one plot, one house, (30 houses.) What do you think buroJ:u 
means then? (Village.) Our farmer lives, like most Japanese farmers, 
in a village. What sort ofland is the village on ~ (Upland., Why is it" 

• Answers to thc questions are indicated in brackets throughout to gh'c continuity. 



159 

Table 1 
T\'PICAL BUDGET OF AJAPANESE FAR~IER FOR OSE YEAR 

2en 
iru:oml 

Rice crop 1004 
Barley crop 64 
All other sources . 2¥l 

Total 

Expenditure 

Rent 504 
Fertilizer and implementS 208 
Ta.,es 30 
Food 345 
Clothing 52 
Repairs. light 3nd fuel -H 
\rages for farm 13bour 43 
Miscellaneous 134 

TOlal 

built on upland? (Gives well-drained site, other land used for rice.) 
Whereabouts in the village is our farmer's house? (On the outskirts.) 
How many fields has he? (8.) ·What do you notice about them? 
(Small and scattered,) Why is this a disadvantage? (Too small for 
machines, time wasted getting from one field to anotEer.) How are 
they located? (4 on upland, 4 on paddy land.) Why do you think this 
is? (So that each farmer gets a fair share of both types of land.) 
[Word padt!;· may need explanation.] 

4. Here is a description18 written by a man who visited this area. 
Barley is cut in 1-Iay; the fields are then dug to a depth of 18 inches, and 

flooded with water from an intricate irrigation system which turns them 
into soft mud. The mud is then strewn with manure and lime and worked 
over and over again until it is the consistency of slime, when it is carefully 
levelled, and flooded with running water to a depth of:2 or 3 inches. The 
best rice is sown where the water well covers the mud, and this necessitates 
much skill in arranging'the irrigation channels so that a limited quantity of 
water may do duty for a large area. 

The rice is sown broadcast in small beds in April. In June the young shoots 
are transplanted to the mudfields in rows, about a foot apart each way, some 
4 or 5 shoots being pricked into each hole. This is very rapidly done, and at 
this season the rice fields are busy with men and women working nearly 
knee-deep in mud. 

When the summer comes with its mounting heat, the sprouts spread out, 
and the whole field becomes vivid green; as the shoots grow higher the 
separating divisions of the field are lost to view, and a rice-grown valley seen 
from a short distance appears as smooth and even as if covered with velvet 
turf. The measure of heat given out by the summer sun regulates the harvest 
season. In an average year the crop is reaped in October, but after a cool 
and rainy summer it may be November before it is cut. Japanese rice is the 
finest the earth produces, as well it should be, seeing the extraordinary 
attention it gets. I have seen peasants carefully going over the crop with a 
lantern in the dead of night, and with a horsehair switch brushing away the 
insects. But rice is seldom eaten by the poorer classes. Barley and millet are· 
their staff of life. The rice they produce is far too valuable for their own 
consumption, and much ont is exported •.•. 
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Fig. 1I.-Duplicated map for class study. (After Trewartha, by kind pennission or 
" the University of Wisconsin Press.) " 
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In late autumn, the roads through every rice district are hedged with 
sheaves of rice, and before every farmhouse the womenfolk are busy with the 
flails, hand-threshing. As soon as the last rice grain has been harvested from 
the fields they are prepared for barley. Barley is not sown in Japan as we 
sow it, broadcast or in drills, but in carefully tended, deeply worked, hilled-up 
rows or ridges, as we mar grow potatoes. This winter grain is sown il! 
clumps along the top of the ridges, for the Japanese believe it is less lrkely 
that way to be beaten down, whilst the winter rains drain off into troughs , 
between the ridges, where the water may be 2 to 3 inches deep. 

5. This tells us quite a lot about the two grain crops. They are? 
(Rice and barley.) "'hen is barley planted? (October-Xovember.) 
How? (By hand; on ridges.) Why? (I\o machines; on ridges for 
drainage.) This indicates that winter rains are quite substantial. 
When is barley harvested? (In May.) It is then a crop of which 
season? ("'inter.) Planted where? (In rice fields.) Shade in on your 
map the area where barley is grown; and in the space given add a key 
which also gives months of planting and harvest. 

6. If our farmer grows rice all through the summer, and barley as a 
winter crop, what will happen to his land? (Get worn out.) What 
does he do to make it continue to produce crops all the year round? 
(Fertilize.) He uses all the manure he can and also buys -? (Lime.) 
The other requirement of his land in summer is -? (Water for irriga­
tion.) There is heavy rain in summer, but rice needs to grow in a depth 
of water. Where is the irrigation channel? (Running N-S across 
paddy fields.) There are also many ditches bordering a11 the small 
paddies which are not marked. Why is there also a drainage channel? 
(To take off water so that it does not get stagnant.) Our farmer, like 
all those in the buraku, pays water tax towards the upkeep of the 
irrigation and drainage canals. To pay this and for his fertilizer he 
sells -? (Rice, and in a good year, bar ley.) He then needs to buy -? 
(Other food.) 

7, Let us look at our farmer's upland crops. Why do you think he 
grows vegetables? (To feed his family.) Then why do you think he 
uses that particular upland field? (Near to house.) If he has any 
surplus, he can sell in the nearest market town. How do you know the 
weather is warm enough for vegetables to grow all the year round? 
(If he can grow barley in winter, he can grow some vegetables too.) 
Add a note to the key about this, in the space after vegetables. 

8. We are left with -? (Mulberry patches.) Why does our farmer 
grow mulberry bushes?· (For silk worms.) [May need to tell class 
this.] Here is a short description of this work:u 

The bush mulberry is planted at about two-foot intervals in rows spaced 
3 to 41 feet apart. It is cut off level with the ground each year, and the 
next year 6 to 12 shoots spring uP. which reach heights of 4 to 6 feet. Silk. 
worms are reared from about the middle of April until the end of October. 
The worms are reared in farmhouses, all possible space being given over to 
the work. The mulberry leaves or sometimes whole branches of the bush 
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are put into the trays with the silkworms. After the worms have formed their 
cocoons the farmer carts his product to the cocoon market, where he receives 
cash for his crop. 

What can we add about the mulberry to our key? (Pruned in 
winter; leaves for silkworm April-October.) Mulberry is a very useful 
crop for uplands-why? (Bushes will grow on rough ground; do not 
need irrigating.) \\'ithout it our farmer would have no silk cocoons 
to sell. 

g. \Ve can see that our farmer works very hard all the year round. 
How does he get money? (By selling grain.) [Refer to board.] In 
the case of our farmer "all other sources" would be -? (Silk cocoons 
and perhaps vegetables.) His expenses include -? (Food, fertilizer 
and water.) And some we haven't mentioned? (Clothes, lighting, 
heating, repairs, and so on.) All the farmers in the buraku work in 
much the same way. Now write in your notebooks a few sentences 
about the following:-the fields, the chief summer crop and how it is 
grown, winter grain, the upland crops. Add your own title. 

10. We have now found out a great deal about how farmers live in 
this particular buraku or village. There are thousands of buraku in 
Japan. In the north it is too cold for winter crops in paddy fields. Look 
at your atlas. Which island will not have winter crops? (Hokkaido.) 
The southern islands have a longer hot season and farmers can some­
times grow two crops of rice. Which islands are these? (Kyushu and 
Shikoku.) 'Which island is our village in? (Honshu.) In nearly all 
the villages there, people are living and working in this way. 

[The annotated map may be fixed into the best book or file as part 
of the child's work record.] 
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1.3 
Environmental 
hazards 

In carlier times people's lives W('I"e 

much more closely linked to their natu­
ral environment than they arc today. 
This was cspecia1Jy true whell mo~t 
famili(,. used the land to produce their 
own fand. Urbanisation has made man v 
people'much less directly dependent 0;' 
their natural surroundings. In the 
United Kingdom, we may complain 
sometimes ahout the wl'ather. but there 
arc few other natural or l'll\'irOIlI1lCntal 

controls which directly wllrry us all that 
much. 

Figure A locatIon cf the 
Karakoram Mouflla rs 

Figure B Naturall"azards In order of prlonty as seen by the peop e of It'e Karakoram 
Mountains 

Nalural 
hazards 

Impact on the local 
community 

Ways to reduce or remove ' 
the risks 

Possible Malor 
solutions dlfflcuilies 

Failure of water i Loss or damage 10 crops and 
supply I animal. and farming land 

Relocate ! High cost 

Land erosion 

Flooding 

I 
Earthquakes. 
which cause 
landslides and 
rockfalls 

Earthquakes 

better sites 

! Damage to buildings 

settlements on I" 

Lack of 
expertise 

I FlOod control I 
measures Few alternative 

Risk to health from drinking I (banks, Sites. 
contaminated river waler ditches, dams) 

and warning 
syslems Social 

General hardship I upheaval 

Education Unwillingness 
May result in abandonment of 10 move or 
settlements change way of 

New and safe life and 
conslruction ,building 

loss of human life melhods; melhods 

The Karakoram 

In other parts of the world the environ­
ment is much more hazardous for 
people. The area in Figure A shows the 
Karakoram Mountains tlf Northern 
India and North-east Pakistan. Here 
people have to face " wide range of 
environmental hazards. The region is in 
one of the world's major earthquake 
bl,lts (.ee page l:Jl. Since 1900, ovor 
1250000 people have died in eal·th­
quakes in the Karakoram. A single 
eanhquake in 1976 killed \ 242000 
people. 

Earthquakes in the Karakoram bring 
with them other natural hazards. They 
cause landslides and rockfalls, which 
besides damaging villages and houses, 
can ruin cultivation terraces on the 
hillsides. By blocking river channels, 
landslides may cause widespread 
flooding and disrupt water supplies. 
Floods wash away valuable topsoil from 
the hillsides. Figure B summarises 
these hazards and their effects . 

Deaths from earthquakes and other 
hazards in the Karakoram have been 
high partly because of the way local 
people build their houses (Figure 0). 

Buildings have thick walls of stone and 
timber beams, and heavy timbers are 
used for the roofs. Because these walls 
have no proper framing or structure 
they easily collapse when they are 
;haken by an earth tremor. 

Figure C Ha':<lr(l Ilow diagram (see Clt,esllon :l,) 

Living with hazards 

A scientific survey team studied the 
area and found that the only way to 
remove lhtl risks nllogl'th(ll" would be to 
rdurall' villages. But tllt'rc were few 
altcrnati'·e sites. A move from hillside 
to valley would lessen the danger of 
landslides, but increase the risk of flash 
flooding. Villagers wel·e not keen to 
11111\'(' in any CUHl.'. They did not want to 
Il',a\,{.' theil' tradilionul homes, c'"OPS nnd 
livelihoods. 

Figure B lists ways the survey team 
thought that the impact of hazards 
could be reduced. With all these sol­
utions however there were problems of 
cost and technical knowledge. In the 
Karakoram there is little opportunity 
for ,·illagers to receive the technical 
education they would need to build 
better quality houses or protective 
walls, 01· dig bigger river channels to 
take flood waters. In any case the costs 
are well beyond what they can afford, 
and thev need all their time to grow the 
crops r~quired for sun·ival. 

In the Karakoram. people arc pre­
pared to ovel·look the hazards of their 
natural surroundings so that they can 
deal wilh their eyel·yday problems. 
Perhap" this explains why many people 
Ih·e in hazardous areas of the wodd 
deopite the risks i",·olvcd. On page 120 

Figure 0 BUl1d:rgs :YPlcal of :he Karakoram area 

you will read about Los Angeles. one of 
the world's largest and wealthiest 
cities. A major disaster is expected at 
any time, but people go on living there 
anyway. 

QUESTIONS 
I With the help of an atlas: 

Figure E Selllemenls 
overshadowed by the 
Karakoram range People who 
live ,n tfliS regloll t:are IllOle 
about thIngs like SChOOling. 
Malin care and :he.r crops !han 
Ihey do about natural nazrds 

a) Name lu'O countries outside India and Pakistan which lie close 
to the Kamkoram Mountains . 
b) Name the larger range of mountains of which the Karakoram 
isapart. 
c) \Vhat is the 3\'erage height of mountains in the Karakoram? 
d) Try to find f;omc reasons why the Karakoram area is 
vulnerable to earthquakes (see pages 12-17 I. 

2 a) De.scribe how houses in the Karakoram are constructed, 
b) Explain \\'hy such houses are often unable to withstand the 
shock of earthquakes or landslides. 

3 Copy and complete Figure C with the help of the list below: 

earthquakes 
flooding 

failure of water supply 
land and soil erosion 

Below if: a li~t of!$ome of the problems of living experienced by 
Karakoram pl'opie, Put the list in rank order of importance. as it 
might be ranked h,\' a i<arakoram villagt'r. Justify the highest and 
lowcf,t rankingl-i on your list. 

Cl'Up pl'in'~ lack of m('dicinc floods 
nu !'il'h(I\)I~ rO('kfall~ crop failure 
1.ll'k ui'fil't'\\'()ucl 

5 \\1hat oth(,1' pl'Oblcms could be added to the list in question 4? 

6 \\'rite the l'l'ction of the sUI'\,ey team's report headl"d What is 
llE'cd(,·d.ln it outline some pl'oposals for schemes which might 
make lif('l'a:::i(')' fOl' Karakoram people, Justi(v your proposals, but 
:t}f,O point (lut the problems they iO\·o}\'('. 
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Figure A (fight) Mount 51 Helens 
erupting on 18 May 19BO 

Figure B (below) How the 
eruption happened 

1 January 1980 Mount SI Helens is 2950 m high and covered In ice and snow 

s 
Key 

.. --.- --l 
c==J rock fOrmed by eruptions. 

400 BC 101857 

20 March Series of earthQuakes begin 
27 March Small eruption of steam and ash begins 
April North flank bulges 

17 May 198Q 

r--1 rock formed about 
L-.J 86 000 years ago 

CJ20C~:~~~~ars ago 

c:::J magma and lava 

~debns 

c=J ash and gas 

___ outline of mOuntain 
on , January 1980 

I 
I 

I 

J 
18 May 1980 8.00 am EarthQuake triggers huge landslide 01 rOCk. glacier Ice and SOil 

8.32 am Mountainside collapses 

Gases. ash. lava and mud pour out 

. , .... ~ ................., Deadly cloud of dust. 
n ~'(1.... lateral rock and g~s blasted 

.... ,blast 01,11 31.1bout 120 km 

]

14 seconds ~ ~ ~e~~ou, 

(1r " 
J'c\·~~~' Whole shape 01 mountain Changes hr.'l . r-o,--~ 

FuC1her erupholls bUild liP tl 
new lilllil dome. chilnglng Ihe 
shape 01 the mountain again 

At 8.:12 am on 18 May l!ltlO an earth· 
quake lriggl'n'd til(' ('"ol1apl"c flf till' 
north Ride of Mount ~t jfplen:-; t Figure 
A I, in 111<' state "I' Washinglon, USA. 
Mount St I f<.1l'lls is a volcano \\'hich had 
not hf't'tl adit'e since IS!)7. Its t'l'uplion 
was the first vokanic event in the USA 
since 1917. Not surprisingly the erup· 
tion attraded a lot of public and scien· 
tillc interest. Sri enlists had been pre· 
dicting the eruption and were Iwcpal't'd 
to foHow its progress second by Rccond. 
Even so, the fury of the eruption look 
the scientists hy Rurprisc and Re\'eral of 
them were kilh'<i. 

How the eruption 
happened 

Figure B shows lhe chain of events from 
1 January to September 1981. Mount St 
Helens steamed and smoked, hulged 
and then hlew up. In 14 seconds a 
deadly cloud of hot ash, dust, rocks and 
gas, travelling at 120 kill pcr hour. de~ 
slroj"ed huge art'a~ of forest, wiped out 
wildlife, and killed GO people. The shape 
of t.he mountain changed completely. 

What caused the eruption? 

Moullt St Hrh'ns is one of many vol· 
canic peaks in the Cascade Ran!;e of 
WaI;;hington and OrC'gon states. The 
p('ak~ h,I\'(' hPf'll hllill tip h~' iI ~('I'if':-; of 
eruptiont' OVl'1' t 11(> last 20 million yearg. 
On the map d'igure CI nole how the 
small .Juan de Fuea plate is movin~ 
away frum the Paciric plate. The .Juan 
de Fuca plate is being pU"hed under the 
North American plate and is forming a 
deep oC(><1nit- trl'llch. 

The .Juan de I-'uca plate is hdng 
pm;hed downwards at ahuut.2 ('Ill every 
y€.'ar. As it (It'~cends it melts b('C3USC of 
the high tt·l1lpc..'nlturcR deep in the 
earth's crust. Here it forms molten rock 
or maR"lCl (spe Figure B Oil page 121. 
This magma is It.'~l-i dl'llse than the rock:;; 
8U1Tounding it, and so it tends to risc 

back towaI'ds the surface, a distance of 
about 100 km. II may become trapped 
jUl'\t bl'low solid Hurfacc rock where it 
fOl'ms magma J'(.'sel'voirs. Tht, magma is 
often under prCl-isure. \Vhcre earth­
quakes cauoSe fractures in the surround­
ing rocks. through which pressure can 
be released. an eruption is almost cel"­
tain to occur. 

These conditions threat~n the whole 
of the Ca~cade Hangc of mountains with 
eruptions triggered ofT by earthquakes. 

Types of volcanoes 

As Figure D ShO'\o'R, volcanoes are cJas~ 
sified according to cert"in qualities. 
These arc: 

• shape 
• how they are formed 

• what they arc made of 
Some "oleanoes arc erupting all the 

time. The eruptions are gentle and at 
regular time int.ervals, like a hiccup 
rcleasin!; the pressure underneath. In 
other cases the preHsure builds up o"er 
a long period, and when the volcano 
finally blows its top it does so with 
devastating effect. In the case of Mount 
St Helens the eruption had been pre· 
dicted. and most people had been evacu· 
ated by the time it took place. 

~o 2 \"'-,'M['I CANADA 
km...... ~~ •• Glacier Peak USA 

'- J~N tS~';I~~Mt Ra,nier ~..... ~ .. Mt Adams 

D~~~t ~~od~;M~·_~.fHele~ 

PACIFIC ~.' ~ f :~~r~~~I~~~~S 
PLATE • __ / g .Crater Lake 

~'MI Shasta 

. .. Lassen Peak 
_". ___ S~ ___ .----1 

Key 

• major volcanoes /"'" spreading ridges 

_~ subducllon zone 

[=:J volcanIC rocks under 2 mllhon years old 

Figure C locallon 01 Mounl SI Helens In Ihe 
Cascade IPounl .. uns 

./ ."'>..'. 

4 
~~~~~d~., 

__ /---~~~~"'" . ___ ., ~',.::. ~~"~ """ .. 4-:J ~:.,,- ~ 
~---lr----'--~ ~·-'----I·--'-~ ~~~lr-~-~ 

a) Ash cone Eruptions. 01 as,", bl lava dome Ou:pou-lnQs dl Composile volcano 
only bu .. c ,Jp a crater .'Iouna ollhlck or VISCOUS lava bUild \'Jnele the matn cone S 
the nee ... 01 the volcano up Inl0 layers to form a dome Olocked. magma lorces its 

f----

v.ay oul and forms s ..... all 
cones on the SIde of ~",", 
maIn cone 

S:;'': :IF-~ -- --I :="=7 -----f 'i 
c) HawaIIan volcano The lava IS Ihln and i el Lalla plateau lava rises through (:;o.s 11 
spread!; ':lut oller a WIde area 10 lorm a I or venls and spreadS Out In layers 10 '::.'~ 
.!?road c_~,:" __ . _________ ~evel pta~ ___ ~ ~ ______ _ 

VolcaniC materials 

Lava Magma which has reached the surface. lava may be as hot as 600 C 
When COOl II solidifies Into rock. 

Ash anc dust Fine par1lcfes of lava whiCh form dense red-hal clouds Can be sprea: o'o'er 
a Wide area and depoSIted many miles from the eruption . 

Cinders 

Gases 

Steam 

Remains of the old neck and cone thrown oul With the lava. 

Inctude carbon monoxide. carbon dlo)ude. and hydrogen sulphide. 
Can sometimes form a hot glOWing cloud called a nuee ardente. 

Heated underground waler. Forms clOuds which may result In a hea ... 
storm soon after the eruption. 

---------
Figure 0 CompOSlhon and Iypes 01 volcanoes 

QUESTIONS 
1 Study Figure C: 

a) In which range of mountains is Mount St Helens? 
b) Name three other volcanic peaks which are within 200 km of 
this mountain. 

2 Produce a time,tabl. for tb. eruption of Mount St Helens, using 
the following headings: Dare, Time, Event. 

3 Name and describe three materials which the Mount SI Helens 
eruption produced . 

4 Explain the role of the following in the MountSt Helens eruption: 
a) plate movement d) earthquakes 
b) subduction e) fractures 
c) density of magma 

5 Do any of the types of volcanic forms listed in Figure 0 describe 
Mount 81 Helens? 

6 'Will Sl Helens continue to build until it surpasses its former 
majc~ty. or will it blow it.. .. clfapart in a new fury ofdestructionT 

(National Geographic Magazine, 1981 I 
Which pORsibility do you think seems the most likely to occur 

during the next few years? Justify your view. 
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Mount 8t Helens 2: 

The elTects of 18 May 1980 w~re nut 
limited to the SCl'ne of the cruption 
itself. The eruptiun changl'd the l'lwi· 
ronment o\'('r n wide "I"ca tFigun· AI 
and affected the liVl's uf many pt'upll'. 

Iwg-an tu wander frl'ely 0\'('1' the d(,hrifi 
~urfi,(.'l', It fut away cmhankmen(s and 
lwgan to fOl'm nt'\\' meander:..; whkh 
thn'at('Ilt'd bridge:..;, roads, and rail­
wa.\'$, At olle vilal hridge 1Ill' Al1Ierican 
army spl'nl 18 months digging away 
100 million cubic metl'es of debris. By 
doing this they rechannelled the river 
and prevented further f1oodin!(. 

After the eruption 

'" 

Figure A The effects 01 the 
Mount SI Helens eruption 

Key 

Rivers 

When the mountain erupted, the sides 
of the volcano were still cover~d with 
icc and snow from the winter. The 
intense heat melted the ice and snow to 
release 200000 million litres of water. 
The water turned the dehris from the 
landslide into huge mudflows which 
poured into the river valleys and blocked 
them. 

The North Toutle River was one of 
the worst hit. The valley floor was 
raised by up to 200 metres. With its 
natural channel clogged. the river 

Culdwat.er Lake, a reservoir in the 
catchment area of the North Toutle, 
became so full that it threatened to 
break its dam. To lower the lake to a 
safe level a new 1000 metre·long exit 
channC') had to be dug during the wl'ek:..; 
aftcl' the eruption. 

Debris reduced the flow of the Hiver 
Columbia so much that ships \\-'ere trap­
ped in the harbour at Portland. Inten· 
sive dredging was needed berol'e lhe 
port could be reopened. 

~t;;:;:%~3~ml I WAS~ 1'1 
~IAi:mount=~Or.f d:i::.;;;brls~';;ro;;;m;:;dm,"i;e;; .. ;;;n~,.;;rup~";;;onMl'1 OREG?~:: ,~'''' . V 
En.lptlon Date AirttQme debris 
Tambora 1815 eo (km~ 
Mt Mazama 4600 Be 42 
Krakatoa 1883 1B 
M, Katmai 1912 12 
Mt Sf Helens 1900 Be 4 
Mt St Helens 19S0 1 

Key 
Ashfall.18 May 
G5Dover 

50mm 

DIO ... 50mm 

Key 
Height In 
metres 

D2000-35oo 

~over3500 

-

reservoirs 

~ interslale 
highways 

~ urban areas 

o 30 
L.........J 

km 

Key 

[=:J ash flow 

CJ debriS lIow 

CJ mud and avalanche flow 

c=Jmudllow 

[=:J coniferous forest 

CJ limit of complete devastation (lImber beyond this pomt 
scorched and dead. but slill standing) 

Wildlife and forests 

The hot mud pou"ing into rivers raised 
the temperature of the water to 30' C, 
killing most forms of water life and 
destroying fish eggs. Small creatures 
choked to death on the gas and ash. 
Hundl'eds of elk, bears, cougars. and 
mountain goats in the Gifford Pinchot 
National Park were destroyed. AI. 
together two million fish, birds, and 
animals perished in the explosion. AI· 
though some forms of insect life - such 
as flies and ants - began to revive 
quil'kly, scientists estimate that it may 
take forty years for the wildlife of the 
area to get back to normal. 

The sides of Mount St Helens had 
been cO\'ered with pine, spruce, fir, and 
hemlock forests. The blast destroyed 
these forests, creating huge areas of 
scorched logs which rolled down the 
valley sides and blocked rivers. Timber 
companies managed to salvage some of 
this timber. It was estimated that ten 
million new seedlings will be needed to 
restore the area's forests. 

The atmosphere 

A huge cloud of ash was carried east· 
wards by pre\'ailing winds. Most of it 
fell in Washington and western Manta· 
na where some places had 70 mm of 
ashfall. The ash cloud steadily widened 
as it dl'ifted east and was seen over 
much of the United States tFigure A). 
Within 17 days it had circled the globe. 

Scientists thought that the eruption 
might lead to colder climates by the 
dust absorbing incoming solar radia· 
tion. Although the eruption was spec· 
tacular it produced much less dust than 
some othel' J"l'cent \'olcanic eruptions, 
There was little effect on global climate. 

People 

Mount St Helens is a favourite area for 
camping, backpacking. and fishing. It 
also has various logging camps for the 

timber industry. F(})"lunately. since the 
eruption had been expected. most 
people wel'e e\'acuated from the danger 
area. Ne\'erlhcless sixty people were 
killed. 

Throughout Washington, Montana, 
and idaho transport was disrupted: cars 
stalled, electricity supplies were cut, 
and food supplies were threatened. 
Public access to the region was se\'erely 
limited because of the fears of further 
eruptions. 

QUESTIONS 
I Study r'iguro A: 

a) Nam(' three places affected by the eruption. In each case state 
how each place was affccted. 
b) Copy the main featurcfl of the right-hand map, On your copy 
draw a circle with a radiusof20km with MountSt Helens in the 
middle. Colour it in, List the main effects of the eruption within 
this area. 

2 a) Produce a cherklist of as many effects as you can find in the t(>xt 
and pictur{'s. Your list might start ofT like this: 

blocked valleys 
embankments cut 
bridges thre.tened 

b) Now draw up a table with the three headings shown below and 
copy your Jist of effects into the appropriate columns. 

Immediate effects 
(dealt with in a 

few days) 

Short·term effects 
(dealt with over 
several months) 

Long·term effects 
(dealt with only over 

several years) 

c) Write 3 paragraph about how long the effects of the eruption 
lasted. 

a The \'iewpoinls of four people about the eruption arc shO\\'n below. 
Select Oil" pcrson's opinion and say how it compares with the other 
three. 

(" "lneed'Ogel,ustonerno,eSCQUenceolJ)~Cfures" 
\ ROBERT LANDSeURG pnulogfaphel 
\ wno never 'e1""'tCd 110m [hE! mounlllln 
"--.~---------.. -----_-.--/ 

-----.......... 
. II.ll~ 10 [he mounla," Ille mounll1,n lal~s 10 rnt'.1 am pnrt 01 ' 
~h"l m",mla,", Ille mountain ,5 /:lllrl 01 me ' \ 

~iARRY S TRUMAN, nlde,lv .eMlenl 01 ) 
IIlC! mountllrn, .C!lu~ocl to 1!lIl~O lind I 

___ '''_ddUltn9tnIlCruPlra: _______ /" 

( 

- "VuCk' It,,~ leel 01 mud 1111 OVCf tho place " 
----.--... -.--.--J 

JOE HALLECK, schoolbOy Irom Toutle 
'-,-----~---~----------

~. 

( 

"lfs been C(lSlon~ U5 100.000 dolla'5 a d<'ly Y~tmn dOOlIn', 
"II',e Ihe resources The slilin and ledt'f<'ll 9Oltcmmeots 
mustht'Sp" 

\ LARRY WlnENBERG. oll.e,,,1 ('II 
lowl1oIYi\k,ma 

...... 

) 
.... , ------.~--_/ 
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APPENDIX 4A 
·DEFINITIONS FOR THE HIERARCHY OF PROCESS SKILLS 

IAdapted frot Jones 1986.239) 

FACTUAL RECALL: the pupil's ability to store inforaation in his lind and to recall 1t later in substantially 
the saae fori. This lay include knowledge of facts, terms, rules, procedures and theories. 

COIlPREHENSION: the pupil's ability to know an abstraction I a concept or a skill, for exalple) Nell enough to 
be able to demonstrate it correctly when specifically asked to dO

r 
.sOJ This includes the 

separate abilities to translate data from one fori to another {e.g. to construct a cli.atic 
graph frol temperature and rainfall figuresl, to interpret data and to predict trends frot 
provided data. 

APPLICATION: the pupil's ability, using accumulated knowledge and co.prehension skills, to solve a neN 
problel. Usually no lode of solution or procedure is specified. 

ANALYSIS: the pupil's ability to study a statelent (Nhich in the case of Seography could be in the frot 
a map, diagral, graph or photograph as well as a prose passage) and separate it into its 
constituent parts, to distinguish between fact and opinion, betNeen relevant and irrelevant 
and between cause and effect. 

SYNTHESIS: the pupil's ability to build up separate elements into a connected Nhole and so produce a 
unique communication on a topic, as in an investigation leading to an individual study or 
project. 

EYALUATION: the pupil's ability to lake judgements about the value of various Nays of solving problems or 
Nays of tackling a proble •• 

APPENDIX 4 B 
LIST OF SOUTH AFRICAN STD. 7 BEOSRAPHY TEXTBOOKS 

USED IN THE EYALUATION 

AUTHOR NAIIE OF BOOK 

1. Carr, D., et at. Successful Geography 7 
2. Delaney, B. ! Braham, D.S. Travel your world 7 
3. Earle, J., et al. Window on the Norld 7 
4. Sear, D.S., et a1. Shuters Beography 7 
5. Holies, P., et al. Enjoy Geography Std. 7 
6. Magi, L.M., et al, NeN Beography in Action Std. 7 
7. SNanevelder, C.J., et al, Junior Geography 7 
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APPENDIX 4C .-
TABLE OF THE 42 CASE STUDIES USED IN THE EVAlUATIDN 

SOURCE TOPIC PAGES 

1. Earle, J. et al., (1992) Ar.ero lIudflow 95 
Window on the world 7 -2. • Mt. St. Helens earthquake 96-97 

3. • Worcester earthquake 102 
4. • 1989 San Francisco earthquake 103 
5. • West Rand subsidence 106 
6. • Walvis Bay dune migration 115 

r - -7. I laingsburg flood 118-119 
8. • Northern Cape floods 119 
9. • Cyclone DOloina 123 
10. I Eastern Transvaal acid rain 134-135 
11- I Nelspruit river pollution 137 
12. • Tanker oil pollution 139 
13. • Chernobyl nuclear explosion 143 

14. Carr, D., ~, (1992) 1991 Bangladesh flood 126 
Successful Geography 7 

15. • U.S.A. tornadoes 131 
16. • Krakatoa volcano 132-133 
17. • Navado del Ruiz volcano 134-135 
18. • Armenian earthquake 136-137 
19. • 1989 San Francisco earthquake 139 
20. • Cameroon lakes 140-141 
21. • 1987 Natal floods 142-143 
22. • Kuwait war 156-157 
23. • South African soil erosion 158-159 
24. Swanevelder, C.J., et a1., 1970 Bangladesh flood 158 

(1992) 
Junior Geography 7 

25. • Mt. Versuvius volcano 167-169 
26. • "to Pelee volcano 169-170 
27. • "to St. Helens volcano 171 
28. • Huang He River floods 186-187 
29. • Laingsburg flood 187-189 
30. • Quoin Point dune migration 200-201 
31. • Koeberg nuclear power station 211-212 
32. • Chernobyl nuclear explosion 212-213 
33. • Namibia/Peru overfishing 227-228 
34. Sear, D.S., et al., Mt. St. Helens volcano 105-109 

(1992) 

Shuters Geography 7 
35. I San Francisco earthquakes 109-113; , 

115 
36. I 1964 Alaska earthquake 109-115 
37. • Laingsburg flood 126-12S 
3S. I 1987 Natal flood 126-129 
39. • River pollution fieldwork 143 
40. Delaney, D., & Brahal. D.S "to St. Helens/ 40-42 

(1992) Mt. Versuvius volcanoes 
Travel your world 7 

41. • 1906 San Francisco earthquake 42-45 
42. Holies, P., et al., Laingsburg flood 119-120 

! 1991) -- - -

Enjoy Geography Std. 7 
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APPENDIX 4D 
SKILLS EVALUATION MATRIX 

TOPIC OF cASE 5TUD'/: , soURCE: 

GEOG-RAPHICAL. 51( iLLS 

. OTHER O~AC'i I 
SKILLS / UiERAC'i Gc MPH ICAC'I NUMERAC--i 

OBJ"6CTNES 

,.ic.ks No. "TIcks No. "TIcks No. 

Fact.ual I 1 I 
Recall I 

I I I 
I I 1 

CornpreheIlsion I I I 
t I I 
I I I 

V) Application I ) I 
tI) I I I LLJ 
\J I I I 0 

&: AJ'\Q\tjsis I I 1 
1 I 

. I I I 
Sjnthe5 IS I I I , ) I 

I I I 
Evaluation J I I J I 

tn People 
I { I 

w J I 
0 I 
~ 

I t 

1 1 ;:: Envi ronment I I 
l- I -c( ! I I 

I I I 
VALUES 1 I ! . 1 
'INTERACTIVE 

I I I 
I I I 

SOCIAL.. SK'Ll.S I I I 
I I I 

TOTAL J , I I I 

PP: 

r - -

FIELDWORK TOTAl-

TiCksl No. No. 

I 
I 
1 

I 
! 
1 
I 

! 
I 
I 
I 
I -
J 
I 
J 
I 
I 
r 
I 
I \ 

I 
I 
I 
I 
I 
) 

I 
I 
I 
I 
I 
I 
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APPENDIX 4E 
CONSTRUCTIVIST TEACHINS STRATESIES EVALUATION TABLE 

TOPJC OF CASe:. STuD'!: SOURce: 

CONSTRUCTIVIST nACHIN~ STRATECiIES 

\!12 
Z 0 -
~t; 
~< 

J 

2-

3 

'+ 
5 

b 

7 

g 

J 

2 

3 

'+ 
5 
b 

7 

'6 

1 

2 

3 

TOTAL 

Brainstorrn·,ng e><erCI6eG 

Debates and discussions 

Role pia:] 

SilY'luJotions ohd got'neS 

Exorninin8 and review;ns evidence 

E.xClrnin;~ qnd review;~ options 

Conducti~ experiments 

Conducti~ fie,ldwork 

Provid;n3 and ex.plClit)ih5 ideas 

Rev;ewir::J ond eva\uati~ ideas 

Ft-ovid'l~ and explaln·lrs .solutions 

Reviewir:,:) Clnd eVQluCltl~ Solutioro 

Predictinj outcomes I cOr>SecJ.uences 

Reachir::J ,:,roup consen6u6 

Model des~n and explanation 

Sc.iehufic field reoeClrch 

II Framework fieldwork 1/ 

WY'lt.i~ reports Qhd lette~ 

Trwolverr'ler'lt. iY"""l re.al-worldjloca1'lssues 

pp: 

TICKS NO, 
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APPENDIX 5A 
LAINSSBURS FLOOD CASE STUDY 

SOURCE: SWANEVELDER ,T AL.! 1992: 197-1B9 

Laingsburg flood (1981) 
Another disastrous noed \hal struck South Africa was the Laingsburg 
flood of January 1981. when the Duffels River flooded the town 
Laingsburg and the area downstream. c1aimin~the lives of 104 people. 

Study fig. 6.2 (p. 188)and the photographs (p. 189) 
and consult an atlas to answer the following ques­
li(ln~: 
(a) In which direction docs the Duffels River flow? 
(b) In which mountolin nm!!e docs the Duffels 

River rise? ~ 
(c) Name the main tributaries of the Buffels River. 
(d) What. according to fig. 6.2, was the rainfall at 

the various fanns in the area during the period 
23 1025 January 1981? Calculate the average 
rainfall for the area in this period. Was it 
sufficient to produce a flood in its own right or 
was the flood associated with its distribution 
in the catchment area? 

(e) Consider the infonnation in fig. 6.2 and the 
accompanying description ,md apply your 
own judgment in identifying 'III the f'lctors 
that contributed to the cause of the flood:" . 

(j) Make a list of the possible dam;lge that was 
caused. Do not forget about the fanning 
community, urban services and communica­
tion and transport facilities. Use Ihe photo­
graphs on p. 189 and your atlas. 

(g) Draw a pencilline connecting all the points 
of origin of the tributaries. What is the ap­
proximate shape of the line? 

~ • ____ ~ __ _J ________ ~'~O------~2~p------~~o 
k~ 

FIg; 6.2 C~tchment area 01 the Bullels River with its tributaries. The rainlall (in millimetres) ""as measured 
on :nms or the thr1!o! days 23 to 25 January 1981. /lotice the conlluence of the streams at Lain <bur and 
Ihe narrow gap through which the ri'/er passes at that poinl. Most drainage systems are pear Sh~~ ed ~o 
I~al water Irom pre~ipl1ation over the entire catchment area does nol reach the point of conlluente at the' 
s me lime. The drall1age system 01 the Bullels River Is more semicircular in shape. Run-all from all the 
:rlbutarles there lore reaches the point of confluence (Laingsburg) at the same time. ThaI is why Laingsburg 
s prone 10 floOds, even from moderate rainfall over the entire catchment area • 

. 
:hwohPhotograPhs clearly showing the resulls 01 the L;lngSburg flood 01 January 1981. The one shows how 

e ouses were washed away - only the loundatlons remained. The olher shows how sludge several 
metres Ihlck, has been deposited, as at this garage In the main slreel. Over a hundred lives w~re losl. 
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APPENDIX 58 
SAN FRANCISCO EARTHQUAKES CASE STUDY 

SOURCE: SEAR, ET AL, 19921 109-113; 115 

8.3 ALASKA 1964 - THE STORY OF AN EARTHQUAKE 

KEY IDEAS 
• The only real protection against earthquakes is to avoid 

living in an earthquake zone. 
• Strict building standards offer considerable protection from 

the side effects of an earthquake. 
• The actual ground movement in a major earthquake is not 

all that great a danger in itself. The real danger is rather the 
effect on buildings and other human-made facilities. 

Investigations 
1. Consider the damage done by an earthquake: 

• List the types of secondary damage done by the earth­
quake. 

• For each. suggest a way that secondary damage could be 
limited. 

• Had the citizens of Anchorage had 24 hours warning of 
the earthquake, what action could they ha\'e taken to 
save Ih"es? 

• If they had had one month's warning, how do you think 
they would have reacted? Bear in mind that they would 
only be warned that a large earthquake may occur and 
that there would still be no way of knowing precisely 
when and where. m San Francisco is likely to be the site of a major earthquake 

in the next 50 years. Do some library research on San 
Francisco and then imagine that you are an eye-witness 
reporter to a major earthquake which severely damages the 
city. \Vrile a report on what you saw from a vantage point as 
the earthquake struck. Study Figure 8.3.5 and the 
newspaper cuttings (Figure 8.3.2) of the 1989 San Francisco 
earthquake. 

The human side of earthquakes 
Figure 8.3.3 shows the position of Anchorage on the southern 
coast of Alaska. The earthquake struck at 5.36 pm on 26 March 

KEYWORDS 
block glide 
epicenlre 
harbour wave 
landslides 
secondary damage 
seismic 
tsunami 

Figure B.3.1 Houses on steep 
slopes just north of 
Golden Gate in Mill 
Valley (see position 
on the map on 
page 113) 



Figure 8.3.3 Recent earthquakes in 
the USA 

!.II 

! ...... - -
Figure 8.3.4 An earthquake warning 

1964. The following are some of the human stories that nrose 
from this di>aster. Like St. Helens, this event did not kill all that 
many people, but it was studied in great detail. 

Extracts from Earthquake in the Plallet Earth series 
published by Time-Life books: 

A/ong the ell tire south·eelltral cuast of'Ala.,ka, the earth 
shrugged lihe some mOllstrous animal turning ill its 
sleep. The cOllvulsion shuddered alollg the Alaskan 
land·mass with awesome speed and force, cuttillg all 800 
kilometre sIL'athe of destruction from the fishing port of 
Cordova ill the east to Kodiak Island in the west. 
Rockslides and avalanches crashed down the sides of 
mountaills, roadways collapsed, bridge.~ crumbled, elltire 
lowns were ravaged. 

In Penney's department store, mirrors alld display 
cases exploded into shards of glass, chullks ofceilillg 
plaster shoo" loose and fell. Then the lights wellt out. 
Carol Tucller foulld a stal/t'd escalator alld blundered 
down it. Somehow she gut down the next flight 10 ground 
level. Just before going out the front entrance she pal/sed. 
At that moment the buildillg's facade, massit'e concrele 
panels 12 em thick, began to break off the structure and 
cascade into the street. A young man crouching on Ihe 
sidewalk !!'Os crushed to death. A woman driving by u'as 
struck (Ind killed in her car. 

A ne!l' six storey apartment houBC - mercifidly 
unoccupied - collapsed in a heap. A crevasse opened up 
beneath Ihe Government Hill elementary school, tearing 
the strlle/llre down as one wing dropped 6 m ill to the 
depression. A 400 m section of 4th Avenlle ripped apart; 
bars, stores, pawnshops, and ('aI's along aile side dropped 
a"'ee metres in a splintered tangle of depastation - by 
some geological freak leaving the other side intaet. 

In north·west Anchorage a 30 blod, arca slid 
horizontal/y in !chat geolofJ,ists call a blocl, glide. 
Structures at Ihe edges were shal/ered, butlhose near its 
centre SlIrl.'ivcd. 

In addition, the shaking destroyed rond and rail links, but 
perhaps the worst was still to come. TIl(' h('aving "ft he land nnd 
landslides cascnding into the sen generated giant harbour 
waves at Valdcz, 200 km east of Anchornge. A freighter, the 
Chena, waS lifted onto the dock, crushing workers on the 
quayside. The shoreline collapsed, causing harbour Waves to 
surge back nnd forth. A lighthouse, 11 m above sea Icvel, wns 
broken ofT by the Waves. 

At SewnI'd, 120 km south of Anchorage, an oil tanker was busy 
loading when the earthquake struck. The oil lines parted. 
spewing oil over the wat('r and the quuyside. Huge stornge tanks 
on shore split open and there was soon a wall of fire ae!'Oss the 
whole of the seafront. Harbour waves surged acmss lht' pier. not 
dousing the names but spl'Cuding them. The harbour waves soon 
abated, but another terror was soon to make itself felt. 

1906 ~--~ 
EPICENTRE 
(8,3 Richter Scale)r-

Pacific Ocean 

GEOLOGICAL RISK 

KEY 

o mud and landfill 

[] unconsolidated sedIment 

O moslly stable or 
moderately stable rock 

~ pOsition of houses in 
j ... !. photograph of Sleep slope 

~ major laulls 

Figure 8.3.5 San FranCISCo case-study 

l'i~ Oakland BaV Bridge 

1989 
EPICENTRE 
(6,7 Richter Scale 

..... 
-..J 
N 



• 250 known dead, toll may rise • Motorists crushed, many fires 

San Francisco quake disaster 
Looting, vandalism in cocaine-dealing area 

A powerful earthquake struck 
San Francisco at the height of the 
evening rllsh hour yesterday, 
killing at least 250 people .md 
injuring more than 500, oflicials 
said. 

The earthquake ripped out 
parts of roads and a packed Bay 
Bridge, crushing motorists. 
Rescue workers struggled to free 
people from trapped buildings 
while fires roared in the 
fashionable Marina area near the 
Golden Gate Bridge and other 
parts of the hilly tourist city. 

California oflicials estimated 
the damage at $1 billion. 

The earthquake, measuring 
6,9 on the Richter scale, strong 
enough to cause very heavy 
damage. rolled through the San 
Francisco Bay area when 
thousands of people were in litis 
or heading home in cars, buses 
and trains. 

Two hundred people were 
killed when 1,6 km of the 
two-tier Nimitz Highway. 
leading off the busy Bay Bridge, 
collapsed on to the road below, 
crushing motorists in a "concrete 
sandwich". Four hundred people 
were injured in the crush. 

A 15 III section of the bridge 

also collapsed. Motorists hung 
on to the crumbling masonry by 
their fingertips until they fell on 
the roadway and into the water 
below. 

Skyscrapers swayed hy as l11uch 
as 2 111. tmpping people in lifts. 

The city's police chicf. Mr 
Fred Jordan. said he had reports 
from his commanders of 
incidents of looting and 
vandalism in Third Street, the 
city's major crack and cocaine 
dealing area. 

Co-operation and innovation among thousands of workers stranded in darkened city 

Residents' pitch .. black night of fear 
SAN FRANCISCO- Thousands 
of stranded office workers 
mingled with the homeless in 
San Francisco's darkened streets 
as a pitch-dark night, a night of 
fear, fell over the quake­
damaged city. 

Fire engines and ambulances. 
sirens ho~ling. pit-ked their way 
through the darkness und over 
glass-strewn streets as a few stars 
peeked through a layer of smoke 
from a fire raging in the Marina 
district. 

And desperllle people lined up 
20 deep at pay telephones to call 
home. 

"Answer. darnit!" Jeff Darling 
yelled into one phone as he tried 
to reach his wife and child across 
San Francisco Bay in Berkeley 
after the earthquake. 

When the phone went 
unanswered. Darling dropped 
the receiver and sohhed 
uncontrollably. "I've got to 
know. I've gOI to know. What 
happened"!" 'He said his house 
was under1!oin1! rcn()v~tion :.Inti 
he feare,j that some of the 
supports may h:wc been 
undennined by the quake. 

But on other streets, the l>cene 
seemed festive. Some lireworks 

were set off. and children playe<l 
outside. 

Tempers fl:.red occasionally al 
the lines for telephones. At one. 
a shoving match broke Ollt 

between a ~11an in line .lIld it man 
on the phone. The two were 
pulled apall and the pcople in 
line acreed to talk no more than 
three ~ninutes cueh. - Sap:t·AP. 

Figure 8.3.2 (this page and opposite) Some newspaper cuttings about earthquakes caused by the San 
Andreas fault in San Francisco 

The Gran on the San Andreas fault 
WATSONVILLE - A few miles 
south of the Santa Cruz 
Mountains. epiccntre of the latest 
earthquake to strike California. the 
walls (If Vivienne Dutro's hou~e 
groaned :lIld cups r:lIIlcu from the 

nearhy San Andreas fault. 
But the g7·year-old woman. 

who survived lhe evcn more 
powerful San Franci~co 

earthquake of 1l)()6, was 
unperturbed by the dmma. even. 
perversely. a lillie pleased. 

Apan from her concern for the 
dead and injur,>d. Mrs Dutro 
thought the qua}...!? wouhJ turn out 

to be good for California. 
"A lot of ne\\comers will get 

nervous and move out of the swte, 
whil'h we arc happy for." ,he said. 

"/t·s getting too crowded here for 
our liking." 

Mrs Dutro and her husband 
Walter (85) have lived within a 
few kilometres oflhe San Andreas 
fault all their lives and. like many 
native Califomians. have no fear 
of earthquakes. 

Dazed city gropes back to reality 
San Francisco fights to face up to horror 

SAN FRANCISCO - As the 
aftershocks roll in their hundreds 
through a shattered city, S,m 
Francisco seems mired in 
confusion. 

Even now. days after. it is hard 
to grasp the horror of the 
devastation. 

My electricity's still out. 
There is no TV. although some 
newspapers are still being 
delivered. 

A, I clear the rubble out of m\" 
kitchen. I realize that I could 
have heen seriously injured had I 
been there when the ceiling fell. 

Fl10d rots in Ill\' refrit!erator in 
the hot Indian -sunll~cr. The 
l'andk'..; arc funlling out. 

Disaster is no slIl'pl"ise 

We have had 400 
aftershocks. More people have 
been evacuated in the hard-hit 
Marina district. I jump even at 
the sound of a door closing. 

Fatigue is setting in as the 
immediate shock passes. Many 
people I talk 10 seem strangely 
,low and unfocused. Their 
speech is slurred. We arc groping 
for something. 

And som; officials say the 
double·decker freeway th.1I 
collapsed- killing more than ~50 
- is heyond repair. 

We know. too. that bodies, hut 
no survivor". are being eXlracled 
from crushed c,!)",: And we 
"lIrvivors ull remember how 

often we have driven on that 
murderous freeway. 

On the radio, I hear of 
hysterical residents in the Marina 
district pleading with those 
demolishing their homes. 

But [hey are not allowed to 
retrieve their belongings before 
the bulldozers move in. 

Yesterd'ay the mood was 
bizarre. People barbequed in the 
meets. Deck chairs were lined 
up Oil the sidewalk. 

The future looks grim. 

Taking chances in city of beauty 
r----------
San fral1ci:-.co. one or AIllt'rif..';I'S 
mosl hcauliful cities with its 
eleg~lnt s('ascapc and temperate 
climale, is also 01lC' of the 
deadliest with the unstable San I 
:'\ndrea, rault running alongside I 
It. I 

SAN fRANCISCO - The San 
Andreas rolU" i~ the greatest 
fracture ;mywhcre in the eanh's 
cru\1. Se\'ere lJu'1kc!'o have hit San 
francisco as rar hark '" I 869 lind 
one in 11)06 aimo'l doomed the 
city. 

Those who li\e in the <'ity's 

splendour know they are taking 
their chunces and it was no 
surprise when disaster hit again 
yesterday. The quake which hit the 
city was more than 3() times 
gremer than that which hit the Bay 
are. in June 1988. 
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• PREPARE A FAMILY PLAN 
"l(nOwhowloc:ontJcleJc:bothc,ia 

.... MllrVlney ii' "I[DOwwhllrelOgowllelbclp 

.KnowlhDllkllly~r;llvlliesollll .. 
'.milYPUlmoers 

·foun4,llons 
• Ctllm ... , 
• Hal w.hlrcyllnd" 
·H,aler; 
• HeIIlVluroltur. 

• LEARN SOME PRACTICAL 
SURVIVAL SKillS 

UARN HOW TO: 
.'u,aoHlbOIIIc:t,ltUy.o ... nd 
w.ler,llheffialns 
·toliltianduvllw.lllf , 
.PflPlJllhottoodwiUlaut.lecblcily 
o,g.s 
.6ulldllmpor.ryhyglenlctoll.1 
1.c:l1lllu 
·GhllIsofflllo"lIn,.,I,ld 

@ 

Figure 8.3.6 Extracts from a 
New Zealand 
phone book. 
These articles are 
published by the 
New Zealand Civil 
Defence 
Association 10 help 
people prepare lor 
disasters 

II PREPARE A SURVIVAL KIT 
.WltllrinlP.lasllttOnlalnll~~ 
• AfltSl aid ilil 

;~I~'~~~ ~!I: ;~~~e bulb .! I~, 
;~I~~i:~i$IDlradloahdspare ~ ~ 
.. Canned 'oDd .nd an opener ';J.!£" i1,,~ 

IF YOU HEAR THE CIVil OEFENCE WARNING SIGNAL· 
turn on your radio and wall lor Instructions 

• DURING A STRONG EARTHQUAKE 
• KOlp tlhll-Slay Indool'$· Take cove, In. doorway or fly. sl,onllSI,uc IUIII 
.. KIIIIII Iway I.om wlnllows, hUlIlIll,lIflltU.O and st.uctu.es Ihal mighl move 
WHEN THE SNAKING SlOPS 

~ 
~ • C:II~clt Voun;cl! anll Oillcl'$ around 'IOU 10' Inlulles· give IlIsl aid 

-Pul0ul sPiall Illes 
-Tu,n oH power, Gas and walet al Ihe mains 
_SeawareolaIlOl1llotkl·lhcycandeslrovalreallvwukenedstruclurts 

• IN A RISING FLQOD 
"Ustenlolhe"diolOrin:clluelions 
• Cheek VOLII 'liul'Vlval kll· is it ready 
10' 1 Quick gel away? ~ 
.PulllaluablopoucUlon:c 
abovcponiblellood 
wllnlovel$ 
·Pol~onOU$loutl:clanct~ ~ 
~houldill$obe plaeed above 
lIood wale, Icwels 

• DURING A VOLCANIC ERUPTlDN 
eSlaYindOOI'$.CIDStdDOl$andi 
windows -Chacll your $urviwal 
lui· doyoullave enoughdflnking . 
waleluved? -II you havo logo 
oulsld.·covcryou,eyes,nGse 
andmoulh -l(eep;lolll~sVou , 
we,roulsldll-Sell,Jlllltlrom ~r 
elolheswommSlde ~~ 

.. WHEN A STORM THREATENS 
.. Fi~ loost! boards and ,ooling i'on .. Pul rubbisb tins 
whl;llelhct'lcannotbob1ownaboul ·flileelapt 
acron I,rge windows eStayllldOOl'$du,lnglbeslorm 
-Shalle,lolhe strongnl part 
otl~ehOLlsa"lIlherooISla~s ~:: 
tuhll· opeDwln!lows on tile 
$IIOllcledsldeollhehOlise • 

:ni!~=:,::~ht radio 10' ..w"""'-""_ ..... 

• WHEII A TSUNAMI WARNING IS 
ISSUED IN YOUR AREA 

-llyouaroneil,lheeoil$l·movlllohiOhgroundorgo 

:1t!1:::la~~y~,~I:::I~~I~n:nd " .. ··Dt ' 
eSll.la'ilS'I$Unaml$canlfavaJ··~"t::71 
alohOlheSeilllg,eillISlleell~*,~ 
.uevergotolhebeathIOWillthalsunamlcomoln· 
II you SOli Ibe waves il will be 100 lale luescape 

IN ANY fIlSASHA· DO NOI GO S'GHTSHING - DON'T FORGET YOUR I'US ~·'H£VH££D CARING FOR AS Wfll! - J 
IN AN EMERGENCY YOU MAY BE FORCED TO LEAVE YOUR HOME 

II yGI,I nacualt yUill I'c'"'e . ma .. e ~~Ie nGtGtl~ 's 1ft! bellinI! laA~ va!uable papel5 JnllspeUiI! nllle':'~n ... '111 you Wl\t:n 'fJu lu~e ~Gtll 
home' leal 1It1lhlS-PJllt Jnll ~~r II III 'he l.I':tt' bo> 50 11 can IH! nelllfolPlllelo;W 1Ius ..... ~I~~e I"~ 'fS(urlsl!lIle 'nne call mean hv~~ 

OUTSID! 

@ • Fill THIS IN IF YOU LEAVE YOUR HOME 
WE lEFT AT ___ um'pm WE HAVe GONE TO ______ _ 
THE ADDRESS IS _______________ _ 

The shaking !'"rth genemted giant st'a \\':I\'I'S 01· tsunamis. 
which are sometinws incorrectly called tidal waves. These not 
only surged into the nar!"Ow bays uf the Alaskan coast, but 
spread out across the Pacific Ocean, travelling at 600 km pe,· 
hour. A family of four was drowned IlS they camped out on a 
beach on the coast of Oregon, thousands of kilometres from the 
epicentre. Ten people were drowned in northern Califomia 
and the waves were observed in Japan some 6 000 km from the 
epicentrc, although they had lost their fury o\'(>r that distance. 

The earth continued to vibrate to aftcr-shot·ks for 18 months 
after the initial shock. Billions of dollars worth of damage was 
dIme, but, due to the low population density, only 115 people 
were killed. 

Earthquakes around the world 

Earthquakes Ilnd volcanoes occur mainly nlong the edges of 
tectonic plates, hut there is no plnce on earth that i" completely 
free ofseismic activity. Energy from folding and faulting of the 
crust can he stored in the rock, onl.\" to be released as an 
earthquake millions of years later. The hll·gest (>arthquake 
r(""nrdcd in South Africa occlIn·pd in the old fold mountains of 
the south W("st Capt' in 191;9, destroying many huildings in the 
area around Paarl and Tulbagh. Othe,· quakes have caused 
minol· damage in southern Nntal and the north eastern Cape in 
recent years. 

Figure 8.3.7 Another earthquake 
warning 

CLASS DISCUSSION 
According to you. why do 
people live in areas that are 
subject to frequent 
earthquakes, such as San 
Francisco? Would you live 
in such a place? Would 
your answer be different if 
you had been born in San 
Francisco? 

SUMMARY OF ENDOGENOUS HAZARDS 

1. Seismic hazards (earthquakes) 

1.1 Shaking ground 

1 .2 Landslides 

1.3 Block glides 

1.4 Fire 

1.5 Disease 

2. Volcanic hazards 

2.1 Nuee ardente and Ignimbriles 

2.2 Lahars 

2.3 Ash fall 

2.4 Lava flows 

2.5 Climalic change 

-._--- -.- ------
Resulls Precautions/Prevention 

-.~----

Damage to buildings. bridges, etc. Beller building standards _. _._--_ .. _--_.. "-"-'- ----- ... _-----_._._ .. _-_. 
Roads and rivers blocked Avoid building above unstable 

ground (very Cliflicull to avoid) 
~.- .. --~--- ... -------... _--- ---_._. -.~-. -_._--_._-

Land slides sideways over Slip· Avoid building on clay 
pery clay layer 

~ _. _. "-_. --+_ .. _ .. 
Gas. oil and electricity lines 
broken, causing fire _. - ... -.- - ------_.-
Clean water supply disrupted by 
earthquake, People drink dirty 
water 

Fast·movlng clouds of hOi ash and 
gu , 

Fast·moving hot mud flows 

Slow building up 01 ash on lop of 
buildings 

Turn off gas. oil and power sup· 
plies dunng a tremor 

~+- - -- - • - ._- - --.-------- ._-

Keep a lew days' supply of drink­
ing water and waler·punfying 
taolets 

Obey official warnings to evacuate 

Obey olficial warnings to 
evacuate. Move to nigh ground 

Wear masks. Sweep ash off roof 
to prevent collapse. Give up and 
leave ' 

Lava flows down slopes of Obey olficial warnings to evacuate . 
rnount:lin 

Increased rain/decreased rain I Not possible to predici whal 
changes will lake place, therelore : 

)' not possible to take precautions I 
--- _. -'-- .. _- --. _ .. ------- - -~----. -

..... 
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Case Sludy: Mounl SI Helens 
no~ ~tuuil'!'I of ~'ount ~t Ih:h:I1!'ro hq':;11l in 
1969 by a 1c..';I111 (rol11 Ihl,: l lli\t'r:"ll~ "I \\ ,I,ll, 
in~tnn in :"c..-;mk. In I'r.1 thc..·y ol,lhli ... hnl ,I 

rl'rmancnt Ilh,t:r",IlitHl !'roI,lIitJll. ,md in 1')-­

th(' CS:\ (',on!-:n,'!'>!'ro ).:,1\ l' flJnJ .. It Ir :"llphi'IH.:;ltnl 
!ooei!omic monitorill),: iO!'rolruml'nl!'ro.·i1ltl!'ro,hy I W';I, 
~1oum St lkkn", W;I!'ro do",,'I,- \\ JldlnJ. \\ ilh 

morc than -)0 :"1;llioIlS 

CO~nldown to dba. ... tcr 

19HO 
20 ~larch 
22 ~1arc.h 
2; ~arch 

Fig 3.17 
Source: Gary RosenqUist I farm 

I~.a~es 

Bulge: For more than a mor.th 
before the 19BO eru;tion 

pressure of the magr;:a 
chamber caused the north face 

of the mountain to bui'Je 
upward"and outward. At CE 32 

on"tB Mayan eanhqoa<e 
broke the unstable bulge Iccse. 

Slat1ing the landslide U.iaer 
way in the photograph. 

Landslide: Huge quantities of 
rock-and ice slide down :he 

north lace of the vol""no. 
Superheated water in the '~ck 

ffashed to steam and explo:1ed 
laterally from a fissure m,c,..ay 

down the slope then up~o'ard 
from the summit. The p"·:;:o 
taken five seconds at:e :~e 

first. shows the emerging 
plumes of steam ana 

pulverised rc:k. 
BiasI: Fifteen seconds after the 

first photograph was taker. the 
landslide and steam expIDs·~r:S 

uncover the magma chan-~,. 

Its power redOUbled :,~e 

explosive release of Slearr. ,'ers 
upward from the collapSing 

summit, while the magma ."!Self 
bfasts a high·veloeify clou:! of 

superheated debris horizor.:ally 
from the shanered north ~ace. 

Surge: Clouds of ash and 
debris obscure the entire r.orth 

face of the volcano jest 25 
seconds into the sequera of 

photog' .a;;hs, 

.0 

Fir.-I :-Inll'~ lIU.;o..l' nll';l,uring -~ .2. 
QU~lkc of ,LO. 
Continuing minor quakt's 
forn'd Fl)re::"t SlT\-it:'e: 10 do!ooc 

the ;lrt."a 10 the puhlic. By l'n:· 
ning there wne Ihrce qUakl'S 
pcr hour of -.. 0 or more, 

2'" ~1ardl Explu",jon on nonh l'oiuc of ~ 

r'll'.:lk (~tc,,"am t'ruplion), ,: 
and ke on Ihe: O,ml-;~llflht' mlHlIllain, ane.! Ihi!' \\'hl'" the l·rtIPlh'l1 W.lS on,'r Ikrl'ulancum I 

mixed wilh Ihl'lh:hri!'o In fl)(ll1:1 hUJ.:l' mUlino\\" and Pompl'ii h.,,1 hn:n hurit..'\.1 1O.a .. tl'plh or I') 
\1id"l"pril Laf).:(; hul~e ncar top or old : 

nmeoh~rvnJ. 

whirh IrJ\t'lInJ n('arlr "0 kill down tht' ri\'C,;r, m,and Ve:l'oll\h" h,hl blown away much ufille 

(St-c Fig, ,~.I ~ ,) Wnlnn !'Iidt" HI tlu', Ikll'rJh'r. Both Iu\\,ns, with 
11 .\1:1)' Utll~l' grown by 1 '10 m.Quakc 

of S,O. 
IH ":lY OS:31: QlI:lkc of5.1,cralncxplo,-.h:s, 

(5(.'(." Fig, 3.17,) ~101lnt 5t Hc' 
kn!'i erupts, 

The l'ruption cllLo;,cd damJgc ill two main 

ways, A5 the bulge hroke loose it wa~ hurled 

dowl1thc nonh ~ilk of the: mounrain.The: rock 
in the bulge, !'-urroundc:d b)' waIl"r and "cry 
high temper.Hurcs (or ~o man)' lLly!o, had been 

lurned into c1ar-Some 3 billion m" of mud, ash, 
rock and ice dropped illlo the uppn waters of 
Ihe Toutle Ri\'ec, forming dcpo~its a~ thi<.:k as 
180 m,ll)c hl',l1 of Ihis avalanche mehl'd'!oonow 

.';,.'.--.... 
-' "1 
~ ~ J ~ 

/-\\:;~ r' 
.-:«~ \\ ,'. 

'-(:)'~~i' /ij~~ '. '\Ii ' .... 
":'" .• ! P·. ~,".," .. )&\ '/.' 

'%~l~~:~~~c, 

At the :-':Jllll' lime: Ihl' n'Il}lI\',11 or alllhl' Ill;t",s Ihl"ir huric..'d IIe.',ltl, \\ ,'rl' oflidally ;Ihandont'd, 
or tht' h1l1t-:c.' t.:;!u~·d Ihl' prl'l'o!>ouri:-.c.'d, Mlpn, By 1037 \'nll\ Iii:" h;hJ erupted m:II1Y more 

ht'all'd walt'r in Ihl' nl.l~Il1,l 10 fl,l~h 10 "'ll':1111 times, Then it kll ''''muut for nearly6(0),l"ars, 
in a trl'l1lt'ndmL'o l;dlTJI l':\plo~ion, lllt: (:nor' ' By this IjOll' III,h f~'n.::'ol~ nnl'e .IRain con'n'd its 

mOll'" fon.:e of Ihi~ l'ill'r~tI hl;t. .. t knol'kn.l duwn : ~Iupe:s and c:;lltk t:C,l/l'U un Ihe plain" No one 
timber (e\'en trc.'t:~ .a!'l tall :J!'I (lO m ;md S m in ! wa~ read)' ror Ih," ,In':L'lalion of 16.:\ I ,During 

diame:lcr) on.T;1O an'a of more Ihan (lSO km'. : !-umlllcr quakc.'l'o hq,:,Ul whkh Sn:w in inll'n!'iry 

The cloud of Ml'''m lind a~h (at templ'rdlun,'s : ;tnd by Oe('l'llIhf,'r the: l'r.lIn was filley with 
of abollt 250 'C) r.!Cl'lI ;llong:l1 spn'd!' o\'e:r i waler.l11c enlpli'''l bq:an on 16 Dl'cemhe:r 

300 km/h, 'Jlll: e.k"Mruliion, for more than With a 5>cries of "'pl\l!>oions uf ash and !iteam, 
20 km in !'oomc dirc.-c.:lions,";1S total. ! Just before nuUI\ lIn the l-Ih. two fissures 

The cnlption wa,.., nm :In iM)1all'd t'\'CIU, ! ope:ned in the :'olllllh\\ c..':-t<:rn side and Ooods of 
Geologists ha\'(: e:l'olahli~hl'd that Ihe mountain i 13\'a poured mil. '111;1[ c\'cning rivers of mud 
has hcen at'tive for ahoul .. 0000 yc,'ar:o.! '111C ! and new la\'a n~I\\TJ; O1U or lhc !\o\l~h ~ide. 
local North Ame:rk.an lndl;ln~ knew it W:t~ I \\nen the cnlplilln~ I.'t';l!'\.''''' un the 18th,more 
volcank and it hOld e:nlptnl in 18.:\2 and lH57, than 4' ()OD pcopk h:ld died" and Naples \\'3S 
But by thc 19~O~ the whulc arc,'a had hcl.'n~) knt'e-dccp In it .. h, 
qUil't that mo~t pt·tlplt.' Wnt; unaware: th.u i[ \'e!>u\'iu~ ~pIlL(" "1'1 ,I~ain with a ~~rics of 
was in fan:m ill'livc '·okann. nine \'iolcnt ntlplil.lI'~ bc..'(WCl-n 1766 and 

1794, By IH·;"; ;1 plTnunent oh~n'au)r}' had 
hee:n huih hi)!h till Ihl.' mountain, It was from 

Case Sludy: Mounl Vesuvius 
~1ount \'nllyiu!:I in IIOII~ i~ a 4.:htld amon~ volc.'a, 
noc!'o,only l-;(I(IO~l';Sf~llld,lIlU 1 .... OOm:lhO\c 

X'a Icn'I, blll it i~ 'me: 01 Ihe: rort'moM \'oka, 

noes on c'lrth.1t ha. ... Iol'l'n Inlim:m:ly ill\uln:d 
with m:mkind for at It':l!'ot ,,' 000 yc,'ar~ and is 
surrounde<..l bl' the: IAf}:.nl pl.)pul:Hion - more 
Ihan two million JX'qplc: - t'\Tr to livc in the 
immnli:llc \'icinit)' tJf an ;Kliq' l'rAter,1t is eml}' 
in rl'n'm hhtory th",! mudl alll'ntion ha~ hc,'e:n 
pai<..l to it - the arKil'nl C,n.:d.:s ~nd Romans 
paid nlOfe :lIll'llthm H) !:tn,I,IO \'uk"ano and to 
!'Irolll!loli. Tht: (;rnb l'l1ll'~l'J \'l'!>oU\ru!'o he:, 
Ctll:'-C it o\'l'r1ookc'd knlh: ~tlii. flln:~t~. he;luti. 
ful h;IY!'o ,lIlil !'>;Ift, ;tnt hClfJ!-!l' By the: tim«: of Ihc 
Rom;tn", the: Jfl':! Wit, .drl.'ady populllnJ wilh 

! pro!'>I)(.'rulI~ f;mlll'r~ nll'rl. hant!>o, puhlic admin, 
il'ot r.Jlor~ and holida~ -makn!'o_111t' towns uf I kr­

CUI:lIll'lIm ,mu PomP<-'jj h;lu on'n e!'o13hli~hl'd 
and were nt)urbhin~ lu ,\1) (l.:! th", fif!>t !Iis;n of 

uan~l'r came whc:n a \'ioknt ,,'anhquakc 

«.:au:,,(:d :-.(:ri()lI~ t.bm"~l' in hoth pJall'~. J)urin~ 
111(,' nl':\t :"l'n'l1In'n ~l'l(, .. nt..\",. Il'mpk~, hath­

h(HI:"C,·!,>,IHHI'l'~,I;l\l·m .. ;)nd Iht',urn \\t're huill 

It~ fl'rl,lel' th""l' dl"lrfl~nl in Ihe.'l'Jrthqtl;tkl'. 
\\'hl'l\ 'rl'IllIlf!'l k;.::tn in Illld"-\u.,;u,, of the 

}Glr '7Y, nll Ol1t' unu<:r",lonJ Ilul \'l"!'oIlViu~ W:l!' 
I warning or .tIl t:ruption, .-\ "iolt:n1 qUJl\c 

c,3u~(:d u.lm:lgc un 2~ "\II~U .. t imd the !'oummit 

tlfthl' mountain !'opllt j)p""n.:\ (je~' d(lud hur:-.I 
tlUI with inerl'oihk !'roIWl"lI, "pl"wing out a"h 

;Inu !'ott',lm, I'omrd.an~ Wl'rt" !>ohowl'rl'lJ \\ith 

:-'1Of1l'~ :mJ Jltllllin',and tlll'n fille a. .. h.lfernJ!:t, 
nt'lIl11, )., kill 10 lhl' north" «.'!'ol. ~lIrft-n'J l'\t'l1 
WOf:-.C ;1" a rin'r 1,( nWt.1 l'n~lIlkJ Ihe.' If Iwn 

hlTC that the 0\"1 l'nll'Hion" in 1872, was di-
rt'Ctl\' oh!-t:r\'nl 1'Iw l1ali;Ul rhy~jci~t.llliAi Pal· 

mitrl, made hj'h-~' by !>otOlyin~ in uh!lcr\'ottion 
(IIr Ihc \\ hole Hl11'ti.lll! Aller 1hi!oo the moun, 

t;lIn WJ5 quiu 11111"': nwul-!h fnr a fOlilline to he 
hU11t to the -;r,1I1ll Il'\ l'l. and a hoi~tlo the lOp, 

.\tam' lhou(";lOd:,, I.}",l-\ al.h';lIlta~c 10 see thc 
cr.u~rat firM I)A.,d.'111i:" wa!'o hlowna\\,arbryct 
anothl'f CnJpllll1l 11\ 19U6, OOl'C Jlpin s.den­

li!'il!o !'ota\'cd in tllf,' 'lh~"f\'310rr during Ihe: erup­
tions, On('c I ht'y h,IO III rnt"UC ~ighl~'cr5 
t.:n~ulfl'd hl' J!,I' .lI1d ;I:'oh! It wa.~ the wor!>ol 
l'ruplion ~ill( (' I h.o!. I 'llle nlOlIll1~lin h;u..l 10M 
,"~O m from ,til' ~·r.llt'f rim, 

In I Ill' }'l'~r~ '11ll t'. \'l':"U\ iu!>o h;I!Io eruptnj only 
UI1((", in 19t j Ill,' ~rllund i:- :'!-!:Iin 1-!fl'Cll ,lOd 
<.:uhi\'atl'd, ..1nd IH \\ l!l'I1l'r.ltions of lOurbl!' 
~JPC :It Iht, P\"llIll.lin ;Ind wOlllkr: wlll'n 
3!;ain? 

01her volcano('s 
1 he: volcmk ... I"lIId "IIIIIU'tliii!'ro ;Ihout HOOIIOO 

~l',lr"'(lld.h\lII" 1I11'lhlnlml':-.t Ihe: btll1d!'ro:lre 
(,'\tn oldl"r, Jn~ ,III Wl"Tl.' (ormnl \·ok:m1t.',llIy, 

br hcnl',lth tf-l(- \ I'll" i:'o;1 m;lJ.!m:Il1t.' '-hot :'01'01" 

nn'r whil'h ttl(' t'ru'l is !'rolowly mo\'in~. As it 
010\'C5 enlpt jl Ull'o pn )l.iU(C H)kanic i:-I;l1lds 

With cr.tll"r~ ~lIdl ,I!>o KiI:lUC.'3 and ~1:llma 1.03, 

The: I fa",aiian ~-"lplil)lban.: oflhe: Mquicl M type:, 
1 .. 1\'3 i~ O\'l'r 2 fll It) '(' ,lIll1 rum, like: wall'C, Tht'fl' 

i~ !'oomc f!3!'o w. hl\ h l',llI:-.c.'S !'ofWl'ue.:ubr (oun­

t.lins of la\'" up II) '\(11) m hi,..:h. l..a\,;1 rills Iht' 
l-f,l1l'r cJtlrinp; ,ottl, ruplinll ;Intl tlll'n :-pill~ O\'l'r 

10 fun "I)\\,n If It I 1.1 Ill.. !'o, 'I11i:- \l'ry hCIII.I\·,ll'I)lll!'> 

·.1 

10 form 3 ~01()Ulh rock known :IS pJhoe:hoc 

(pronounce.! pa·ho)'·hoy). Cool, bloc~'Y, Micky 
13\'3 is known Js:ta! In 1he carl)' 1980s, KiIJuea 
erupted o\'cr a period of K\',"ral years, ~omc 
la\',a flows. c\'cn rcat'hing the: !'Ca, 

The area around Iceland is also \'olcanic a..~ 
it lies on pI:llc bound-nics, in this C3.:;.c alonA 
the Atlamic mid-occ:anic ridge, In 1%3 (WO 

crupi ions produCl'd ne:w islands, One "olcMo 
produced only a.("h and pumice: and the action 
of\\'f]\'csquickl)' eroded it away,The other wa.'i 
coated with la\'a and was able to ~ur"i\'c,1r is 

called Sun..,y. 
Neither ofthc~c eruptions were panicularly 

hazardous,howc\'cr,but others wcre,ln Nonh 
Island, :-lew 7.caland, in December 1953 'he 
crater of RUtlpchu was tilled with boiling 
W3lcr,intcf3Clion with minerals di~~I\'ed OUt i 

acids \\'hich softened the cratcr waJl~, On I 
Chrisunas Evc eruptions brol\c the crater wall I 
and a seething mass of boiling acid and mud ! 
(called a lahar) rushcd down 1he mountain- ! 
side" It casU)' S\\'cpt a~ide a r:l.il bridge and an : 
express train plunged into the m3e1strom, kill- ! 

ing 151 people. I 
In Columbia in 1985 thc Ncndo del Ruiz, : 

which had nOt emptccJ for 400 rear~, entplcd ! 
during a violent canhquake. ~1clting icc and 
mud nowcd uown dthc:r ~id(' of the volcano 

and one ~uch no\\' ('n~ulkd the lown o( Armc, 

ro SO km away. 20 000 of 'he 23 U(I() inhabi· 
tamsdiC'd, 

In .~usu~t 19S6 in the Cameroon (cc01ral 
Africa) lake Nyos produced a carbon mono­
xide gas 00'\\' which killed more than 1 ,00, 
Although there ",,'as no CrupI ion in the cla~~i· 
cal \'olcanic !\.Cn~, the event was \'olcanic in 
origin_l .. 1kc :-':"o~ lie~ on Ihe C1f11Cf(K)O line,a 
volcanic ch;lin streldling inl;md rrom the 
Bight or fihlfr.A through Ihe AU:U11:lW.a Hi~h, 

land", 

'tE3i'Y·1IIf14
'
1 

Use the following exercises 10 make notes 
on "Volcanoes", and to improve your 
knowledge 01 this exciting field. 

1, How many aC1ive volcanoes are Ihere 
I and what are 1heir main causes? 
: 2. Is il easy to claSSify volcanoes? What 
! are the simplest ways? 
I 3. Summarise the imp0r1anl events of 

either Mount SI Helens or Mount 
Vesuvius, 

4. What are the main effects of volcanic 
action? 

5. Use books from your school or local 
libraries 10 find out more about 
volcanoes, Here is a list: 
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Earthshock; Basil Booth and Frank 
FilCh, J M Dent, London, 1979" 
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Earthquakes 

We have learnt that earthquakes are caused by the movement of 
continental and oceanic plates. The pressure on each side of the 
plate margins is \'ery high. so when they snap loose and move. 
enormous amounts of energy are released in the form of 
earthquake \\"a\"es. 
The point underground where the earthquake occurs is called 
the focus. 
The point on the surface immediately abo\'c the focus is called 
the epicentre. 
In 1988 in the Soviet Union. continental plates below Armenia 
shifted vertically. How did this earthquake affect people's Jives? 

Armenia, Soviet Union, December 1988 
At 11:41 am on 1 December 1988. all the children at Elementary 
School no. 9 in Gorky Street. Leni.nakan in Armenia. were in 
their classes. 20 km underground. two huge pieces of the earth's 
crust shifted slightly. The shock waves generated by the 
movement flattened all the buildings higher than one storey 
within a 40 km radius. The school buildings collapsed. Falling 
walls and roofs killed 50 children and injured hundreds. 
Leninakan was reduced from a busy city with a population of 
290000 to a heap of rubble filled with dead and dying people. 
The nearby town of Spitak. with a population of 30 000. was 
completely flattened. Fires were caused by broken gas pipes and 
electricity lines and these destroyed the remaining buildings. 
Half a million people found themselves homeless in bitterly cold 
winter weather. with no clothes or food. Zhena Suakyan was one 
of those buried alh'e and rescued. She survived because her son 
recognized a ring on her finger - the only part of her body that 
was \'isible in a pile of rubble. 

Falling buildings killed many pCllplll. Modern buildings in the 
Soviet Union are built shoddily 10 ~U\'e money. Most people live 
in nine·storey apartment blocks which are made of precast 
concrete slabs held logether by 11l1'llIl hooks. The walls and roofs 
of many apartment bUildings coll"pSt~d under the strain of the 
earthquake waves. The size and w..iSht oCthe slabs made rescue 
~fforls \'ery difficult. Offers of help cume from all over the world. 
Both rich and poor countries contributed to rescue and relief 
efforts. 
The earthquake registered 6.9 on Iht! Richter scale. It was 
considerably smaller than the shock waves experienced by 
Mexico City in 1985 which mea&lIrt'ti B.1. but the death toll was 
much worse. 45 000 people died in Armenia. compared to 10000 
people in Mexico City. 

Earthquake Top Ten 

~ .P/.J\a;: MAGNIJ}lDS: DATe 
(R''-''ll;~~) 

212m China 7,B - B,2 3"l1ly2'O, 1'37G 
zoo (XX) Cl7Iha 8,.3 M~y.22, 1~27 

110 (XX) USSR 7,3 oa 5, 191f) 
10000) CflilJtfi B.G f)ec.Jv.. J~2{) , 
100 O'JO J"apN? B.3 sept 1, J~23 
530::0 ItAly 7.5 f)(Z 2t:I, 1006 
70 C«J Chil1.?o 7,(0 D(!L. 2(;, , (~32. 

iGG791 Peru 7.7 Mtfiy31, If)V 
30 o:x> Turkey 7,t} Dec. 26, 1!)3' 
:0 (XX) /nd~ 7,6 A1P1y8I, IfJ35 

:;gUle 4.24 ECflhqucke Top Ten. 

1. Look at the map of the continenlal plates on page 24. 
Copy this map inlo your nOI.:book. 

2. Now look at the Earthquake Top Ten. Plot the location 
of the earthquakes mention"d in the chart onto your 
map. How close is the wJationship between the 
earthquakes and the edges of the plates? 

NATURAL DISASTERS 

1. Why do you think that 
more people died in 
Armenia than in Mexico 
City? 

2. Where was the epicentre 
of the Armenian earth­
quake? 

3. Could people have been 
responsible for making 
the effects of the earth­
quake so bad? 

I Did you know? 
Over a million earthquakes 
happen every year. Most of them 
are so small that no one notices 
!hem. 

One of the worst earthquakes in 
history happened in China in 
1556. Over 800 000 people 
were killed. 

o 
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Throughoul Ihc' world lop~oil I~ I)(-'ing r('moved .11 an 
alarming ralc. Some {"Mim.11('~ pt{'dicllhJI thc amounl o( 
lopwil per rx-t5obn will be r('ducro by over 30 pcr ((,nl 
by the yC'ar 1000. T ()p~oil is of vilal imporlanc(' in 
farming as il is rich in rofl('d organic maller, call("d 
humus, and conl.lin!. mo~1 ollhe nulri('nt~ ("55("nlial 10 
plant 8'0 .... 1.h. The 'oss 01 top!ooif IhrcJICm crop yields. 
especially in thc It."5s dc\'{'loIK'd world. lo!-~('s can be' 
made up by adding organic maflcr and chemical 
fertilisers 10 Ihe SOil. whil h is normal praclicc in Inc 
more dev(:lof>('d world. HClW('\,('r, this ran rc!oult in Olht" 

problems, such as inoColsing :he levc's of ni:r.alC'S in 
streams find encourdging an over-reliance on oil·ba!oC'd 
products. 

Soil ero~ion is a n,llural pro('~~ which ha!o been going 
on for thousands of years. Sod is ('liner blo\"m from the 
~uriace by wind or ..... ashc·d .1\\ J' by running woller. The 
laner pro(.(."'Ss i~ called sheet wa!>h. Today. on a world 
Kale. soif ('msion has incr('J!<ed 10 Ihe point where it is 
grealer Ihan the rate of iorm;1llOn of ncw soil. In Lesotho, 
Southern Africa. Ihe Mini!>tr\' lor .-\gricuhure has rcc('nlly 
estimated thaI 20 per cent 01 the be~1 IOp!'oil has already 
been lost This problem noes. not Just afieel Ihe I~s 
developed world. In England and \'Vales ';4 per cenl of 
Ihe arable area is .11 m./.; irom !oud erosion. In spring. Ihe 
effecls of erosion (an be ~l'en \\hen lighter colourl'd 
p;uchE's of Y>il appc-ar on In(' hdbides. This is where 
ploughing h,u turned Ih(> ~tJb!ooil onto Ihe surface. The 
deposils of tine mal('noll. oil('n 03 mC'lre Ihick. found in 
\'alley bon<lms ate iunher C'\'ldl~nce of topmil los~s. 

FIG 1 $e\t('1C ~ Mm.1Of' ......... <: "VI""Jt.I:'''~ h.l!. IroUC('f1 vt'9CI"II!'f> ("'1\'(" 
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Populalion growth, Ihe demand (or more (arming land 
.lnd grC'aler prodUCli\"ily ha\,(' conlributcd 10 50ill'ro!>ion 
in many ways. In man~' part5 of the less developed 
world. popul.llion pr('s~urc has (orced farmers 10 
(uhivate sl(>{'pl~' !:.Ioping land. Soil erosion is likely when 
hcavy rain storms occur on I .. md which is nol well 
protected with a cover of V('gcl.ltion. Else' .... hcre. 5uch as 
in Ihe mid-west o( America. long term rot.)tions using 
grolSS or h.1Y ha\'e bC'en abandoned in Ihe interC'sts of 
improving efficiency. InslC'.1d. rows of crops. such as 
maize and so~'a bt'.1m, ~lre grown conlinuously 
throughout the y<,.1r. This reduces Ihe amounl of organic 
m.lner binding the soil together and leaves the soil 
berween rhe rows c\poscd 10 wind and w.'Iter erosion. In 
Dlher areas, farming has /x>cn c~lendcd inlo semi-desert 
regions where Ihe land is vulnerable 10 wind Nosion 
eliter the soil has beC'n ploughC'd and the vcgC'I.1lion has 
nol yet grown 10 bind It. 

1 Figure 1 shows Ihe eiiecis o( sC'vere !'Ooil erosion whcre 
overgrazing has redu(('d the "eselalion co\'t't. 

(a) Make.a st...elfh of Ihe ~cene in Ihe pholograph and 
1.1l>c1 Ihe following: Gullies; Bare !'Ourlace; Few 
frees. 

(bl hpl.)in what IS me.mt by (he term '!oooil C'fmion·. 
Ic) \Vilh the help of Figure 2 e>.plain how the d<.>ep 

gullies have formed. 
Id) \Vhy is it important 10 reduce ~oil ero~ion? 

RII"'''III(,1 
wilSI"IeS 
Ioos(' ~Od 
at! ,he ~",rlace 

FIG 2 The .. ad f)r~'on PIOC@lfoS 

So<tlSmo..~ 

COl"lCenI181C"dmllUS 
"'~I,nr\O;IICII<T\$. 

cunrl"lg deep 911hes 
whe'e lhe "Iope rs lileep 

2 fa) M.lke a copy o( Figure 3. which shows ttll' Im'Hion 
of ll.·~otho. u~(' your ,lll.lS 10 find and lo1bellhC' 
following; It.'solho; Maseru tthe capital of ll'!'Oolho); 
Soulh Africa; Mozambique; Namibia; Bo!!!owana; 
Johannesburs .1nd Preloria nhe c.apifal o( South 
Africa). 

(bl Gh'C' your map a suitable tille. 
fe) In which hcmi!-phere does lesolho lid 
(d) \\th.ll C'(feCl do ~'ou Ihink Ihis. will havC' on ils 

SC'ason,ll pilllcrn ol dim.lle? 
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J figure 4 !ohows Ihe populalion total!> (or lesolhll Ihlm 

1~46 10 1'J65, 
Iol) Drawel line graph to !lnow the population £.:1(1\\lh 

in LC'!-olho. II is sugges1('d that you plot Iht, H',II \1n 

Ihe x·axis Jnd Ihe populalion 101.11 on the y.,1\I!oo. 

(b) Uf,e.a dJ!ohed line to continuf> Ihe line you h.'\ l' 
drawn 10 ma~e a prcdiclion of the populati#/ll ~I:!,.· 
for Ihe year ~OOO. . 

(c) o.:scube Ihe pat1ern o( populalion growth ~.lJo" n in 
your gr.aph. What is the likely p.al1ern of gr,,\\ Ih In 
Ihe fUlure? 

(d) The (utrC'nt annual growlh rale of the pOpul.1h'1Il i!> 
2.3 pcr cent In whal ways do you think Ihl\ 1Il,lr 

hind('r ("("onomic development and pul pr('!.\,m' on 
rC!lourct"S in le!>olho? 

fel Outline !-Orne of Ihe ways. that population p,,·'''urt.' 
could be rPducC'd. 

~-~---==i TOt",1 popul"'"OO'O 

• ~I, ... ,ltle 

.~{, 

'?~ 

,!oo:.t 
'~'6 

l~~' 

f:1(," ~c/pvI"IIIlI'>~'~"'lM.()l1lo 

f~1~B 

~~:i 639 

;-~2 (,2~ 

~ ;:, £; e' s 
1 S:>OOOO 

4 figure 5 !oho ..... ~ Ihc main geographical (('gian!' "f 
l('Y,lho. 

(aJ On .a 1.1f/o;e copy of this map, u!>c Ihe in(orm..JII~'n 
from Figure 6 10 show Ihe popul .. Uion den!'f1') \Jf Ihe 
r('gions. You could show this by densily !o~ln~ -
sh.lding Ihe rt>gions wilh Ihc highest den!>ity c,f 
populalion in Ihc darkest colours. 

(bJ F tom your map de!ocribc Ine di!llributio" of ~'H.' 
pOpUI.llion. 

DISo\M'lI\RI'\IG SOil ~ H!'OTt1Q 

FIG 5 LeosOlhO·!. Qt'OQ,aphocalleoQ'ons 

R~ion A ___ '.jjttI popul.lIo" ,,_,,*1,.,. 1P1tI*o""~m') l , 
lOW l8/'odS 

FOO1hdl, 

MOVl11t;,,, vallcl"1i 

SeIlQuVallf't' 

Mour>ur .. ", 

FIG 6 Populal.OI"I OCnsllof!S m LMOIho 

'OJ 

" 
" '9 

5 In Ihe early 19705 .1" aerial !Ourvey was carried out 10 
idenlify how much (arming look place on land 
unsuitable for cullivatio". This gives a clear indication 
of Ihe pres.sure on land re!>ources. The results of Ihis 
survey are sho\ .. ·" in Figure 7 . 

(a) On or ncar the map you have drawn for 
Question 4. U!OC Ihe in{orme'ltion in Figure 7 to draw 
a b.u for each region 10 show the petcenlage of 
umuitable land which is being farmed . 

ibl Either From rour map. describe lhe pattern of U$C 

o( unsuitable land . 
Or \",'hat conclusions do l'OU dr.aw on the nature 
of population prc!,!>ute on available agriculture)1 
land in lC'solno now and in the (ulure? 

R .. 1on 

Lo""lanos 

FOOIIbIiS 

SenQu "lIlIer 
1"'C'udong mounla.n ",.II('.,.~) 

MO\II"II3'I"1' 

FIG" Fa,m,ng CJf"IIII"l!.utlllbl@l Ill"" 

P_rc.n!.-gtr of c:""I,,.I"'" ,.,.. on 
","suttllbjll I.na (til. *Iop .. > V) 

.6 
319 

'98 

." 

Over 90 pcr cenl of lC$()lho's population live on the 
land and depend on crop farming or animal rearing for 
rhC'ir livelihood. As a result of population pressurc on 
available land, (,urn holdings have become more 
K.lt1Cred and sm.1l1er IIhe .average size is now less Ihan 
2 h('"(tarcs). Nearly 15 per {cnl o( rural f.'Imilies havc no 
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land at all. As you h,we seen, population pressure has 
lorced larme" to cultivate land which is unsuitable for 
farming. Much 01 this land is steeper than 9°, which 
makes it vulnerable to the erosion process illustrated in 
Figure 2. In addition, grazing in the mountainous areas 
has increased the problem. The size of herds r,Hher than 
their quality is more important in tradition,,\ Lesotho 
society and the loss 01 vegetation cover due to 
overgrazing has led to further soil losses. 

6 Figure 8 shows a model 01 soil erosion associated with 
overcultivation and overgrazing, particularly on steep 
slopes. 

(a) Make a copy 01 the model shown in Figure 8. 
(b) Use the model to write an explanation of how 

(i) overcuHivation and (ii) overgrazing can 
contribute to soil erosion. 

(c) Soil is eroded and transported in the model by 
running water. Where do you think this sediment 
will be deposited? What problems may its 
deposition cause? 

(d) Draw your own model to show how overcultivation 
and overgrazing can accelerate wind erosion. 

Fuiliorce 01 rall"f 
F'lIIS SOil surface­
splesF'I eros,on 

Wheal anCl maple -
hungry ClOPS w!1ICh 
QUICkl't reCluce 50,1 !el"hllt't ' Rap,d 'un of! caus.ng 

Sheet and gull't C'os'on 

Safe surface lew lOOIS blnd.ng 
Ihe SOil logemel hlile humus 
low IOlitlral'on and ""9h lun,of! / 

:;~-

DownSlream - !Iash lloods Ou~ 10 lap.a fun all 
dam~ rap.ol, S,Ued up ctJarmel 5,11 r1epOMs 
n'a ... e lulure hood'ng mort' h"'el~ 

FIG 8 SoIl erosion model aSSOCiated Wlrh o ... er cultl\latron and over glallng 

7 Mrs Koro is managing their (amily (arm in the .,bsencc 
of her hu!oband. who is working on a one year 
contract in nearby South A(rica. The Koros were 
allocated nearly 2 hectares 01 land in the Senqu valley 
by the chiel ollheir tribe when they were m,uried. tn 
common with the Iraditional practice, they wcr€' given 
three parcels 01 land; one good, one fair and one 
poor. Mrs Koro's land holdings are shown in Figure 9. 

'0 

The Koros also own a herd of 17 callie, 35 sheep 
and 20 goats, which they will need as " 'bride price' 
when their daughlcrs marry. They do not own thC'ir 
land, and once the harvest is over any member of the 
tribe can graze their herds on the land. As a result, 
vegetation cover is poorly established hetween 
harvests, ,md the Koro lamily have linle incentive to 
improve their (~lrm c1nd try to hal11he soil ('ro~ion. 

I 
t 

~) 
\ 
~ 
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Key I E,,"emely S!ony severely erOded, exposed 10 SIlang WIndS 
" Shpe! eros'on fills on steeper SlOpeS III Deep gullies 
IV Sm~1t gullies up 10 a ma~,mum 01 2 m 
V OepoSilS 01 5,11 mud and stones 

f9 DepOMS 01 Silt mud and stones [SJ Gulhe'3 

_ Falm bUIldings 

FIG 9 So,1 e'os,on 01'"0 :ne 1'1010 ta·m 

(a) Study the information given in Figures 9-12 and try 
to imagine the problems the Koro family face in 
larming their land. 
Either Write an account of Ihe problems the Koro 
lamily face in larming their I"nd. 
Or \.york in pairs to produce a discussion 
between Mrs Kora and an official of the Ministry 01 
Agriculture who is tr\,ing to help the Koro family 10 
solve their soil erosion problem as part o( the Basic 
Agricultural Services Programme that the 
government provides. 

(b) Study Figure 13. which gives details 01 po"ible 
solutions to soil erosion, Im.lgine you arC an official 
from the Ministry o( Agriculture. and prooUlc a 
report for the Korn family explaining how Ilwy C,lO 

reduce IJU'ir soil erosion and so r.1isc 1heir yields. 
You should include a map of the farm to show the 
exact location of the meaSlJrl'S you propose. 

81a) Do you think the Korn lamily will like and follow 
the .Idviu' tlhIt you have given them? Give reasons 
for Ihe view th"t you hold. 

Ibl How murh "lIow"nce do you think should be 
m.1li(' lor traditional views .md 1.1nd ownership 
\\.·IU'n devising ., development pl~ln (or agrirulturt'? 
Ju~fify ~'our .lfl~\\'('r. 
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FIG 11 Ralnlall and lempelature conditIons In London and Lesotho 
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FIG 12 land use on Ihe KOlo larm 
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Soil Conservation 
Measures 

SHEET A!'D RILL EROSION: 

On gCRlIc r.IOPC5 use 
CONTOL1R PLOUGHING. 

GULLY EROSION: 

Small gullies can he FILLED 
Wllh a hulldozet or b)' hand and 
Ihen SOWS \\'111-f GRASS. 

On ~teeper slopes use 
CONTOUR STRtP 
CROPPING wilh a minimum of 
30 metres of grass between each 
ploughed strip. or 
TERRACtNG. 

Gullies up 102m in deplh should 
be fenced off and planled "'jth 
tree~. hushes. prickl~' pear and 
gralo5. 

Deeper gullic5 u!OuaUy nced a dam 10 hold back Ihe waler. In 
extreme ca!OC!O. no anempl is made 10 fill or sow.mstead quick 
growing trees. such <IS £ltcal.\ptu.f 5p,. arc planled. 

wtND EROStON: 

If Ihe klil is dry and barc it may be hlown away. A simple measure is 
10 plant lines of trees ali WINDBREAKS eithcr facing the main wind 
dircclion or around the edgc of field", 

FIG 13 So,1 conservallon measures 
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