AN EVALUATION OF CASE STUDY

TEACHING MATERIALS ON HAZARDS,

BASED ON THE CURRENT AIMS OF
GEOGRAPHICAL EDUCATION

HALF-THESIS
Submitted in partial fulfilment of the
requirements for the Degree of
MASTER OF EDUCATION
of
RHODES UNIVERSITY

by

DESMOND MARK PYLE

January 18984



ii

DECLARATION

I declare that this dissertation describes my original work and has
not been submitted for a degree at any other university.

DESMOND PYLE



iii
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
systems. 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

environmnental 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 i1lncreasing 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 sclving activities.

Research has shown that British and South African Geography
curricula reflect current thinking in Geographical Education and
learning theory. The 1832 Juniocr BSecondary Geography Syllabus, in
line with these trends, includes a section for study on hazards.
Hazards are presented primarily as case studies 1in modern
Geographical texts, which is seen as one of the most effective ways
of teaching hazards. Ressarch, 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 reguirements of the
study.
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The study findings reveal a poor realisation of the current aims of
Geographical Education and 1learning theory, regarding the South
African teaching materials. Recommendations are made for
improvements in the development and use of 1local case study
teaching materials. Guidelines for the development of 1local
materials are provided from case studies in British texts and from
methods developed by the researcher.
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1.1 BACKGROUND TQ THE STUDY

Hazards fall at the interface of people-environment relationships
(Burton, et al., 1878; Paterson, 1885). In many cases hazard
impacts have been exacerbated by thoughtless human intervention in
the natural environment (Paterson, 1885; Jones, 1881). On a global
scale, Stehbens (1888:254) observes that “"the first half of the
1880°s seems to have witnessed a range of environmental
catastrophes well nigh unmatched in any period of recent history.”
These global trends 1led to the United Nations declaring the 1880°s
to be the "International Decade for Natural Disaster Reduction”
{Jones, 1881). The term "mega-disasters” has been used to describe
the potential hazard impacts of the future {(Paterson, 1885). The
devastation associated with Hurricane Andrew in 1882 and with the
catastrophic Indian earthquake in 1983 bears evidence to this

warning.

The South African scenaric reflects global trends. Huntley, et
al., (1988:38) describe the 1880°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., 1983). The continuation of droughts and floods
in parts of South Africa into the 1880°s provides an indication of
the dincreasing severity of hazard impacts in this country. In
order to cope with such potential hazard impacts, Lindesay (cited
in Hartley, 1993) has suggested a forum or committee to monitor
natural disasters in South Africa. |

The teaching and 1learning about hazards, therefore, provides
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tremendous opportunities to examine numerous people-environment
issues and associated planning, management and mitigation measures
(Shorthouse, 1884). This in tu;n will promote a greater awareness
of environmental problems (Parker & Harding, 1879). The wvaluable
opportunities which hazards present for Environmental Education
cannot be underestimated, seen against the background of
dramatically increasing environmental problems, both globally and
locally. Learning about hazards is also seen to provide a
meaningful bridge betwesen Geographical understanding and real-life
circumstances (Oliver, 1875).

Recent research has revealed a trend towards more environmentally-
based Geography curricula. Van Harmelen (1881) asserts that the
South African 1885 Revised Syllabus and the 1883 Draft Core
Syllabus are both underpinned by the Environmental Paradign.
Similarly, the 1891 British National Curriculum places emphasis on
Environmental Geography, as did the earlier Geography 1B-18
Project in Britain (Boardman & McPartland, 1983b). Furthermore the
International Charter on Geographical Education (1982) 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, 1881).

These recent trends in Geographical Education are reflected in the
1982 South African Junior Secondary Geography Syllabus (hereafter
referred to as the 1882 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 Geographiecal Education. Texts
containing case studies of hazards, in particular, exemplify much
of current thinking in Geographical Education. Such texts, e.g.,
Musgrove (1888) and Porter (1888) 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,
1988; Bloomfield, cited 1in Marsden, 1878). This trend towards the
greater use of case studies 1is evidenced in thg inclusion of
numerous case studies of hazards in South Afri;an textbooks for
std. 7 Geography, e.g2., Earle et =al., (1882); Swanevelder st al.,
(1982) and Carr et al., (1882).

Although the 1992 Syllabus does allow for the implementation of
participatory-based strategies, resesarch has shown that most
teaching in South African schools is not 1learner-centred, but is
largely textbook-based (Ledger, 1877; Ballantyne, 1888). Studies
and reports by Hattingh (1871), Diepeveen (1982) and Mophiring
(1983) highlight the extensive use of textbooks by teachers in the
South African educational systen. 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, 1882). The syllabus is therefore interpreted through
the textbook. Furthermore, inadequacies have been revealed in
South African textbooks (du Preez, 1883; Dean, gt al., 18983;
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 tremendous opportunities for using
modern teaching strategies and for furthering. the current aims of

Geographical Education.

1.2 PROBLEM IDENTIFICATION

In the light of the aforegoing, the rssearcher has demarcated the
following problem area:
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The extent to which case study teaching materials on hazards,
currently -available in South Africa, optimize the opportunities
for: o |

(a) effective teaching and learning;
{b) environmental Education. —_

1.3 THE PURPOSE OF THE STUDY

In the light of an exploration of the current aims of Geographical
Education, current 1learning theory and research in the £field of
textbook evaluation, the study will provide a theoretiecal
underpinning of:

(a) hazards and their educational value;
{(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 TIHE STRUCTURE QF 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 studiss in Geographical Education
constitutes a part of original research and is included in Chapter
Two as it 1is felt that it provides an integral part of the
background to the study.
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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 stud?{

Chapter Four sets out the evaluation methodology applied in this
study, based on the examinstion in the previous chapter.

Chapter Five provides the results of the evaluation.

Chapter Six presents the conclusions and recommendations arising
from the research.



2.1 INTRODUCTION

Research by Ledger (1877); Ballantyne (1888) -and van Harmelen
(1981) hsas 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, 1is seen as possibly the most important
tool by teachers in South Africa (Hatting, 1971; Diepeveen, 1882;
Mophiring, 1983).

Shortecomings, however, have been found with regard to Geography
textbooks in South Africa. Research by Burton (1888); van
Jaarsveld (1888) 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 (19880) and Rulashe ({(research in
progress), too, have revealed Geography textbook deficiencies with
regard to their poor comprehension by second language speakers. A
further weakness of Geography textbooks in South Afrieca was
revealed by Drummond & Paterson (1881) with regard to the heavy
anthor bias in selected texts. Furthermore, a survey completed in
18988, concluded that Geography teaching in South Africa was
hampered to some extent by the use of inadequate textbooks
(Hattingh, 1871).

In spite of these inadequacies, it would seem that the textbook
continues to be an essential tool in the teaching of Geography in
South Africa (Dispeveen, 1882). 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 18982
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, 1879).

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 (1887); Musgrove (1888) and
Porter (1889). 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., (1882); Carr et =al., (1982) and
Swanevelder, et al., (1882). 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:

(1) Hazards and their educational value.
(ii) The use of case studies in Geographical Education.
(iii) Current thinking in Geography Education, in relation to

modern learning theory, with reference to South African
and British syllabi.
(iv) 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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(1880:18) defines a hazard as "a perceived natural event which
threatens both life and property”. Oliver (1875:341) elaborates
further:

Natural hazards are extreme geophysical =sevents greatly
exceeding normal human expectations 1in 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 (1874:4)

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 systen.

These definitions wview hazards as “natural” or geophysical in
origin, but many authors, for example Whittow (1880) and Paterson
{1985), distinguish in some way or another between natural and
guagi-natural {human-induced or modified) hazards. Paterson
{1885:23) provides a clear distinction between the two:

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 guality.

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, 1874; Frazier, 1878; O 'Keefe, et sl., 1985; Jones, 1881),.
Jones (1881:34) 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 (1878:20) assert
that: "It 1is people who transform the environment into resources
and hazards, by using natural features for economic, social and

aesthetic purposes.”

sHazards'

FISURE 2,1
THE THO-WAY ASSOCIATION BETWEEN MAN AND ENVIRONMENT,
CREATING BOTH RESOURCES AND HAZARDS
{PATERSON, 1985:23, AFTER BURTON EI AL., 1978)

Sorensen & White (cited in Paterson, 1885) 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, 1879).

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., (1878) and Drabek (1888). Some aunthors
(Whittow, 1880; &Earle, et _al.,  1992; Swanevelder, et al,, 1882)
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 (1881)
provides a clearer perspective on the distinction bétween 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 (1874) and Paterson (1885).

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 hagzard
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

-

o

(=
1

Number of Events /impact (log scale) —>

Hazard tmpact Threshold

Magnitude —>

FIBURE 2.2
HYPOTHETICAL RELATIONSHIP BETNEEN THE MABNITUDE FREQUENCY
CHARACTERISTICS OF HAZARD EVENTS AND LOSTS
(JONES, 1991:29)
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2.2.2 CLASSIFICATION SCHEMES

necessarily differ éccording to
hazard and the
Parameters which have
death toll, financial cost, .areal extent and
agent (Burton, et al., 1878; ¥hittow, 1880). The
comhonly used parameter is causal agent. A classification according
et al. (1978) has
Later

Classification schemses of hazards

the aunthor's definition of a purpose of the

classification. been used are magnitude,

velocity, duration,

causal most

to principal causal agent (Table 2.1) by Burton,

been used as a standard by many researchers. schemata,

however, enlarged on this rather restricted scheme, and encompassed

a wider range of hazards, both natural and environmental.

public perception

of the

degree

TABLE 2.1
COMMON NATURAL HAZARDS BY PRINCIPAL CAUSAL ABENT
(NRATHALL, 1989155, AFTER BURTON & KATES, 1984)
Geophysical Biclogical
Climatic and 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
v : For example:
Lightning Poison ivy .
Strokes Rabbits
and Fires Termites
’ . Locusts
" Tornadoes Grasshoppers
Venomous animal
bites
Whittow (1880) devised a scheme (Fig. 2.3), based on the previous
Canadian researchers. Hazards are grouped
classes: natural, quasi-natural, social and man-made.
Interestingly, Whittow used two additional variables in the schene,

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 Il
NATURAL
UNCONTROLLABLE
FAIR

~+10
NATURAL

- Tornadog
® Eanh k
Flood Eanthgquake

. SOCIAL
pidemic X  Riot
L ' MAN-MADE

N Building collapse
- QUASENATURAL Wﬁ“’.’ v yFireg P!
. . poliution ¥ Car accident
Alr pollution® *'w ¥ Boal accident
FACTOR1 + —t —t——+———1  fracTOn!
ORDERLY . 1.0 +1.0 CHAOTIC
RELAXED T TENSE
PEACEFUL FEROCIOUS

Snowslorm®

+~-10

FACTOR It
ARTIFICIAL
CONTROLLABLE
UNFAIR

FIBURE 2.3
A CLASSIFICATION OF HAZARDS INTD NATURAL, QUASI-NATURAL
SOCIAL AND MAN-MADE
(WHITTON, 1980:21, AFTER WAPNER, COMEN & KAPLAN)

3

Jones (1891) provided a more comprehensive scheme, but without the
use of extra variables, as in Whittow’s (1980) scheme. The schene
differentiates among three main hazard types: natural, gquasi-
natural and anthropogenic (Fig. 2.4). One must bear in mind,
however, Jones’ (1891) 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 .eharacteristics 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 !
NATURA ! ' I
URAL QUASI-NATURAL ANTHROPQGENIC
{Human Aggentuated) (Human Inguced)
GEOPHYSICAL
l BIOLOGICAL Smog Poilution
N I T ) I Acidification Pnotochemical Smog
LITHOSPHERIC GEOMORPHOLOGICAL METEOROLOGICAL FAUNAL FLORAL Desertification -
Earthquakes Landsliding Fog * Weeds Riverine Fioading MSocn'al Hazards
Volcanic Erupti igrali N {Mugging, Burglary,
uptions  Duns Migration Snow Macro Micro Poison Ivy Salinisation Riot, eic.)
Tsunamis Saline Scils Hail . i Avalanchin
Exoansive Soi il Termites Bacterial, Water Hyacinth Fanching Transport Hazards
xpansive Soils Lightning Rabbits Prolozoal Hay Fever Soil Erosion
Tornado Locusts and Viral Athlete's Foot Landsliding Production Hazards
Wi Disease Global Warmi {explosions)
indstorm Snakes Wheat Stem Rust cdal Warming
Tropical Revolving Storm Sapotage
Temperature Extrames . War
Drought Stratospheric ___
Flooding ‘Ozong Depletion
Avalanching
FIBURE 2.4

THE SPECTRUM OF HAZARDS: NATURAL, BUASI-NATURAL
AND ANTHROPOBENIC
{JONES, 1991:135)

2.3 HAZARDS AND THEIR SIGNIFICANCE
2.3.1 GLOBAL IMPACT AND TRENDS

Authors warn of an increasing global toll from extreme hazard
events, particularly in the developing world (Burton, et al,, 1878;
O’Keefe, et _al., 1985; Stehbens, 188B; Jones, 1881).

The decades of the 1870s and 19805'have seen unprecedented damage
and loss of 1ife from hazard impacts. O Keefe, et al., (18835) point

out that six times as many people died from disasters each year in
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the 1870s than in the 1880s.

Stehbens (1988:254) highlights the catastrophes of the 1980s:

The first half of the 1880s seems to have witnessed a
range of environmental catastrophes well-nigh unmatchsd
in any periocod of recent history. ¥Widespread droughts
across Africa, Australia and South America; tropical
cyclones and flooding in Bangladesh, the Caribbean, Japan
and Queensland; earthquakes in Italy, Turkey and China;
bushfires in South-Eastern Australia and California
exemplify these catastrophes.

These global trends resulted in the United Nations declaring the
1880s to be the "International Decade for Natural Disaster
Reduction”, stating that:

During the past two decades, natural disasters have besn
responsible for about 3 million deaths and have affected
at least 800 million people through homelessness,
diseass, serious economic loss and other hardships,
including immediate damages in the hundreds of billions
of dollars (cited in Jones, 1881:44).

The 1880s have already witnessed disasters of tremendous impact and
cost. In 1982, 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”, 1882).
Almost a year later severe Flooding in the American Midwest caused
damage amounting to 28 billion dollars and 25 deaths ("New flooding
threat”, 1983). In September 1883 a catastrophic earthgquake struck
India, claimed to be the worst in 50 years, killing up to 20 000
people and injuring approximately 30 000 more ("GQuake toll”, 18983).
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 1980s, but have gone largely unnoticed.

Statisties indicate increases in both the number of disasters per
yvear and the annual cost of impacts (Fig. 2.5). Jones (1881:41)
explains this trend as a result firstly of better reporting and
data collection since the 1980s, but secondly and most importantly

as a result of:
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the growing wvulnerability of human society dus 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 -  socisty rather than the
increasing violence of nature.

40—
A Tolal economic losses (1990 values)
Average economic losses per decade
Total insured losses {1990 values)
——— ‘Average insured lo;ses per decade
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0
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FIBURE 2.5
LOBSES FROM NATURAL DISASTERS, 1940-87
{JONES, 1991:42)
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in the developing countries, which are more vulnerable
high proportional losses and deaths (Fig. 2.8 and Table‘2.2).

of hazard impacts is especially noticeable

to extremely

o
Y o wﬁ%@ I?@ (Gag)

LOSSES AND COSTS:

PER CAPITA

AS PROPORTION
OF GNP
kY

DEATH-DAMAGE
RATIO

FOLK MIXED INDUSTRIAL POST-INDUSTRIAL

FIBURE 2.8
HAZARDS CDSTS, BY SOCIETAL TYPE
{BURTON, ET AL., 1978:221)

TABLE 2.2
FIRST MORLD: THIRD NORLD - AVERABE ANNUAL LOSSES FROM DISASTERS
{STEHBENS, 19851258, AFTER BERRY & KATES, 1980; FIEN, 1985)

Annual Losses and Costs per Capita At Risk
Daath Rate -
Hazard Country Total - Pop'n at Per Millicn Damage  Costs of Total  -Totsl Cost as
Pop'n © Risk People at Risk Losses Hazard Loss Costs % of GNP
’ [SUS)  ReductioniSUS) [sus) [susj
DROUGHT Tanzanie 13 12 40 0.70 0.80 1.50 1.84
Australia 13 1 0 24.00 19.00 43.0D 0.10
FLODD Sri Lanka 13 3 5 13.40 1.80 15.00 2.13
USA 207 25 4 40.00 B.0O 48,00 0.1
TROPICAL Bangladesh 72 1D 3,000 3.00 0.4D 3.40 0.73
CYCLONE
USA 207 30 2 43.30 1.20 14,50 D.D4
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Paterson (1885:25) summarises the differential impacts in
developing and industrialised countries:

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

- -

A number of reasons can be cited for this sitwation: inefficient
fofeeasting organisations, warning systems, evacuation procedures
and measﬁres of physical protection. In addition, it is usually the
poor, living in extremely poor guality housing, often in precarious
locations who are the most vulnerable and suffer the most (Jones,
1981). 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 80% of all the world’'s
disasters originate in four hazard types: £floods (40%); tropical
cyclones (20%); earthguakes (15%) and drought {(15%). Table 2.3
clearly shows the high occurrences of the first three hazard typses
mentioned. These figures have significant implications for South
Africa, as floods and droughts are the most serious of all hazards
in this country (Myburgh, 1888).

TABLE 2.3
NUMBER OF DISASTERS BY NATURAL ABENT, 1947-80
{JONES, 1991348 FROM EHAH, 1983)

Agent Number of disastc;
Floods ) 333
Typhoons, hurricanes, cyclones . 210
Earthquakes 180
Tornadoes 119
Thunderstorms 37
Snowstorms 32
Heatwaves 25
Coldwaves 14
Volcanoes . 18
Landslides 33
Rainstorms 33
Avalanches 12
Tidal waves 7
Fog : 3
Frost 2
Sand and dust storms 3
Toral 1,061
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Predictions for the future sesm 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 nunmbers
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
(Pgterson,lSBS).

Burton gt al., (1878:223) echo these predictions:

With large numbers of nations in transition, the
environment for the short term will continue to becone
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.

2.3.2 THE SOUTH AFRICAN SCENARIO

Table 2.4 provides a 1list of some of the disasters occurring in
South Africa in the 1880s. 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 1ife. Furthermore,
the figures provide an incomplete picture of 1losses from hazard
impacts on all scales, although this would be difficult to
guantify.

TABLE 2.4
NATURAL DISASTERS IN SOUTH AFRICA IN THE 19B0°S
{HUNTLEY, ET AL,, 198%:37)

1981 Laingsburg flood, 114 lives lost
1981 Drought relief, R180 m
1982 Hail damage to crops, R68 m
1883 Drop in maize production from 14 m to 4 m tonnes
1984 Domoina 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 cosis
1987 Natal floods, 487 lives lost, R1 100 m damage
1988 Floods, Cape/OFS, R600 m damage
1988 Veld fires, Western Cape, 150 000 ha burnt
1988 Drought relief, R396 m
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The 1990s have seen a continuation of this +trend started in the
1880s, 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 1883, causing 12 deaths ("Twelve
killed”, 1893). The extreme variations in the weather patterns have
been ascribed in part to global warming and the E1 Nino Southern
Oscillation (ENSO) and La Nina events (Hartley, 19533.

Lindesay (19882) suggests that the ENSO and La Nina phenomena have
had some effect on increasing the rainfall wvariability 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, gt _al., (1888:37) are of the opinion that much of the
damage resulting from disasters would have been averted by a
"healthy, resilient complex of socoils, 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 1living 1in hazard-susceptible localities, for
example, nearly 10 000 South Africans 1live below the B&B0-year
floodline in floodplain areas (Naidoo, 1883). This alarming
situation 1is 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 1847-1973 (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 etec. Secondly, nrban populations have
increased rapidly over the past 20 years and marginalised
populations find themselves at an increased risk, 1living in
hazardous urban localities. It is asserted, theréfore, that South
Africa is no longer a relatively disaster-free country: the
disasters of Laingsburg in 1881 and Cyclone Domoina in 1884 bear
witness to this. Furthermore, it 1is significant that Socuth 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.

O N. America j 20.000 3 HIGH DEATHS
® S./Centrai America & Caribbean e LOW INCOMES
A Ewope ]
® Alrics .
+ Asia & Australasial
& Middle East -1 *anoladuh
° Nicaragua
HIGH DEATHS 2000 7
HIGH INCOMES 3 %
- Iran® 9%
Hong Kon9_ -1
] n
n 4. ‘Pahislan
* A Turkey
Jap:n’
+
S - ¢+ PR 1| v AT e »
. 4 * +
GNP/Caplla {US$-1973) 2 - LI R 9’
» L »
United Xingdom & a b ®reice A
a .
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UsA A 1e . 2
» * Indonasia
France * Al
4 20 .
[ - » Bxanya
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o Avstralia
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FIBURE 2.7
DEATHS IN DISASTERS PER MILLION POPULATIDN, 1947-73,
BY NATIONAL INCDME {1973 USS)
{JONES, 1991150, ADAPTED FROM DNORKIN, 1974)
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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, 1875; Burton ef al., 1878; Parker & Harding,
1879; Paterson, 1885; Mitchell, 1888). 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 thems.

Hazard studies:

(i) provide valuable insights into how man uses and modifies

the environment.

(ii) provide an examination of how man adjusts to hazardous
situations, by means of prevention and mitigation
measures.

(iii) permit an examination of man’s perception of

environmental risk and his subsequent adjustments.

(iv) form the basis for studies in resource management.

(v) enhance awareness of environmental problems and provide
opportunities for Environmental Education.

{vi) are one of the most effective means of illustrating world
inequalities in wealth and suffering.

(vii) offer a meaningful bridge between Geographical
understanding and real-1ife circumstances and problems.

{viii) offer opportunities for interdisciplinary ventures and
challenge Geography’ s tendency to fragment.

{ix) can provide useful utilitarian research findings.

(Oliver, 1975; Parker & Harding, 1978; Shorthouse, 1884; Paterson,

1985; Wrathall, 1989; Richards, 1880).

It is asserted, therefore, in the 1light of the above, that the
teaching and 1learning 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 1885 Syllsabus,
receiving only superficial attention as part of a section on
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environmental problems in South Africa in the std. 10 coursse,.
However, the 1982 Syllabus, as adopted by the Cape Education
Department, 1includes 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 conmprehensive examination of the 1882
Syilabus, 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
2.5.1 DEFINITIONS
A case study may be defined as: "any singular case or example or

incident, the dsscription and analysis of which is thought to
contribute to our understanding of and area of ingquiry” (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 &
Manion, 1888). '
(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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1881; Anderson, 1880). 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 Geographical Education: "A
case study is the detalled description. analvsis and explapation 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, 1983a).
It 1is asserted that short, superficial "case studies” sometimes
encountered in educational texts and materials are erroneously

termed and should preferably bs termed "examples”.
2.5.2 THE DEVELOPMENT OF CASE STUDIES IN GEOGRAPHICAL EDUCATION

Roberson & Long (139568) and Thompson {(1880) suggest that Herbertson
was the first to propose the use of sample studies in proposing the
study of specific "sample socisties”. One could, however, argue
that this distinection rests with the famous German Geogréﬁher, Carl
Ritter, who, as early as 1800 advocated the use of idiographic
studies in school Geography, specifically the study of 1local
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, 1878).

These embryonic ideas were given further impetus by Fairgrieve in
the 1830°s and by Scarfe and Mackinder in the 1840°s, who promoted
he idea of abandoning broad regional studies and of substituting
them with real detailed samples or focal points (Roberson & Long,
1856). The real emergence of the use of sample studies as a
teaching method occurred in 1850, 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 Z2B) and Honeyvbone
{1982). Table 2.5 summarises this developnent over a period of 30
vears. What 1is immediately apparent from the table is the
preoccupation of the authors with primary (mainly agricultural)
activities. This 1is 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 1little emphasis. Pupils were expected
to work independently in responding to the gquestions (sese Appendix
2B).

TABLE 2.5
THE DEVELOPMENT OF CASE (SAMPLE) STUDY TEACHING METHODS
1950-1980
AUTHOR DATE EXANPLE MAIN AIN OF LESSON
Hickaan 1950 Lapp cosrunities of the Scandinavian sub- | To show how aan has become the gain factor
arctic, geteraining environaental change,
Roberson and Long 1954 Agriculture in a Japanese Buraku To show husan response to the environsent in
{village). Japan,
Honeybone 1982 Cotton farm in the Bezira, Sudan. To give a representative example of fareing in
the whole Bezira Region.
Thozpson 1962 Dairy fara in Auckland, New Iealand. To show human response to the environsent on the
river plains in Auckland,
Braves 1971 Copper sining at Chuguicaaata, Chile. To show thal copper is mined at Chuguicasmata, in
spite of the unfavourable environaent,
Nightingale 1880 Farzing and industry in the South Western | To show exaaples representati?e of faraing and
Cape, South Africa. industry in the South Western Cape, lzading 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, 1874). Table 2.B 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 widse
range of sample (case) studies from countries all over the world.
The main organising principle is based on a regional framework, and
the progression from predominantly primary, rural case studies in
the earlier yeéars to secondary, tertiary and urban studies in the
later years reflects the changing interests and concerns of

Geographers during the different periocds.

TABLE 2.5
SEDBRAPRICAL TEXTS CONTAINING CASE |[SAMPLE) STUDIES : 1939-1972
AUTHOR TITLE STRUCTURE
Fairgrieve and Young | 1937 Real Beography b Books covering the world’s continents, to be taught over a
Books 1 - & period of 3 years, Diverse sample studies from various
countries, concentrating on prisary activities.
The Beographical 1982 Sample Studies 5 Sample studies on diverse primary geuéraphy topics, froa
Association ' ’ various world regions.
Rushby,Bell and 1967 Study Beography A series of sample studies, froa los to high population
Dybeck ; Stages {Books) density. }
1-35 48 Samples from prisary and secondary activities mainly,
Hutson 1970 Sample Studies Round The 22 Bample studies froa various countries. All primary and
Horld secondary activities.
Beddis and Dyson 1987~ Focal Points in Geoaraphy - Saaples of countries occurring within a continental
1972 Books 1 -4 framework, Primary, secondary and tertiary activities.
Pemrberton and 1972 Case Studies in West African | 14 Case studies froa ¥est African countriés, divided into 4
Swingdell Beography sections : landscape, agricultural settlement, industrial
and wrban 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, ete. 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 ‘taught has. British
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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 enguiry-based
approach to learning which “involves discussion -of the guestions,
problems and issues, consideration of the relevant aspects of
Geoéraphical theory, and the arrival at a solution or a range of
possible solutions” (Boardman, 1986:24). The investigation of
problem issues 1is furthermore able to facilitate greater inguiry
into human values and attitudes (Bamber & Ranger, 1880). Fig. 2.8
{(overleaf) provides a summary of the gquestions and procedures
followed in the enguiry-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
MODERN BEDBRAPHI
AUTHOR DATE ILE - STRUCTURE AND CONTENTS
Jones: and- Pike 1985 The Active Horld; Case studies fora part of the organising principle of *systea
Landforas and Hazards sarth®, Gepgraphical/environmental topics.
Law and S!}ith 1987 Decision aaking in Beography Case studies on Seographical issues, Pupils invelved in decision
) naking exerrises.
Ross ‘ 1987 Hazard Geography Lase studies on hazards on all scales: Local - National - Blobal.
Dejardin 1987 11lustrated Environaental Environaental topics supported by-case studies.
Studies
Musgrove 1988 | Daia Response for BCSE Case studies on all scales on a varisty of
Bepgraphy geographical/environmental topics. Data response exercises.
Porter 1989 Physical Environaent and Human Case studies on environmental topics. "Units* for study,
) Activities
=
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Route

OBSERVATION AND
PERCEPTION

What?

v

DEFINITION AND
DESCRIPTION

What? and Where?

v

ANALYSIS AND
EXPLANATION

How? and Why?

L4

PREDICTION AND
EVALUATION
What might? What will?
With what impact?

v

DECISION-MAKING

What decision?
With what impact?

A4

PERSONAL EVALUATION
AND JUDGEMENT

What do | think? Why?

k.

PERSONAL RESPONSE

What next?
What shall | do?

Summary questions

What do | observe? What are my percéptions?
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 |
choose? Why? How would | justify my views?

How should | respond? Should | take action?

FIBURE 2.8

SUMMARY OF THE ROUTE FOR ENBUIRY-BASED LEARNING

{NAISH, ET AL., 1987:47)
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The British journal, TIeaching Geography, is a further sourcs of
well researched case studies on a wide range of hazards. Topics
include: "Earthguake!” (Winskill, 1887); “Forest fires in southern
France” (Wrathall, 1887); "Man’'s acceleration of coastal zone
erosion processes” (Williams, 1885) and "Wheal Jane pollution
incident role play” (Cass, 1983).

-

The researcher contends that the majority of case studies to be
found in South African texts, e.g. Magi, et al., (1992) and Holmes,
et al., (1882) 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 1local case study teaching material
available (Nightingale, 1880), 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:

(1) Lesson content becomes real, vivid and helps to "bring
the subject to 1life”,
{ii) Case studies give reality and interest to Geography by

the inclusion of authentic details.

(iii) Case studies keep Geographic generalisations firmly
anchored in reality. ‘

(iv) 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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{viii) Case studies can give a presentation of urgent local and
global problems and can illustrate the need for
conservation. '

(ix) Case studies can lead to & sympathetic understanding of
and more tolerant attitudes towards other people and
their needs and problems. o

{Hickman, 195b; Roberson & Long, 1958; Stimson, 1988; Marsden,

1878; Nightingale, 1880; Kelly, 1984; Martinez & Paterson, 18988).

In addition to the above, case studies of Geographical phenomena
may be used in examinations, for example, the first paper of the
Geography 18-18 A-level course examination in 1882 consisted
entirely of an environmental problem. Pupils were expected to make
decisions based on the case study {(Boardman & McPartland, 1883b).

No teaching method however can be without its disadvantages.
Although there are few in this instance, a few "caveats” should be

noted:

(i) 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.

(ii) There is a danger that if improperly used the case study
method will lapse into &a world coverage apprcach full of
trivial facts  but of little significance. Clear
objectives must therefore be set. ,

(iii) Unless the case study is sufficiently detailed it will be
elementary and superficial.

{iv) Case studies are unigue. Although there may be elements
in common with other studies, generalisations are not
always possible and, in fact, are often inappropriate and
undesirable.

(v) Suitable material is not always readily available.

{(vi) Case studies date gquickly 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, 185B; Honeybone, 1862; Marsden,
1978; Nightingale, 1980; Clark, 1885; Boardman & McPartland,
1893a).

2.5.4 THE USE OF CASE STUDIES IN THE TEACHING OF HAZARDS

The researcher is of the opinion that hazards léhd themselves to
the case study teaching method for the following reasons:

(i) Examples of hazard impacts occur freguently 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, 13983).

(ii) Reports on hazard impacts are to be found in a variety of
media sources: newspapers, mnagazines, Journals, books,
radic 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 soclving,
decision making, planning and evaluation exercises.

(iv) The people-environment theme can be developed fully and
hence encourage environmental awareness and consérvation.

V) A wide variety of material can be used in the development
of case studies: factual reports, eye-witness accounts,
photographs, diagrams, statistics, etec., and these can be
adapted for a wide vrange 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
ceritical thinking skills and social 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 1882 SYLLABUS

The 1882 Syllabus does not directly 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.1).

(ii) Man-land relationship, especially the significance of
issues for man (p.1).

(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 critiecal,
divergent and creative thinking (p.4).

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

X recognise the interdependence of man

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

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

X realise that conservation is essential
* understand that the balance of nature is largely
dependent on man’s wise management of his environment
(p.4).
{(vi) Pupils need to develop worthwhile attitudes towards

learning, for example: respect for evidence; a critical
appraisal of reporting; a suspicion of simplistic
explanations and a willingness to exchange opinions

(p.4).
{(vii) The descriptive versus the problem-solving approach
b S ... more emphasis should be given to a problem-solving
approach.
E Pupils should gain insight into the process of decision

making by participation in, for example, simulation games
and role play (p.5).
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From the above it is apparent that the use of case studies has the
potential to fulfil a number of the Syllabus aims. The researcher
believes, though, that in partiqular the complex critical thinking
skills and affective skills putifOrward in the Syllabus are not
being adequately met by the available case studies in South African
texts today for & number of reasons. This will be discussed
further in the subsequent evaluation in Chapter Five.

It is asserted that the aims of the 1882 Syllabus have to a large
degree been Tformulated in line with recent developments in
Geographical Education overseas and with modern 1learning theory.
This will be the subject of discussion in the next section.

2.6 CURRENT THINKING IN GEQGRAPHICAL EDUCATION

The aim of this section is to outline, briefly, the existing
theoretical framework upon which current thinking in Geographical
Education 1is based. An extensive review of past developments is
beyond the scope of the thesis.

2.8.1 THE ENVIRONMENTAL PARADIGM
Hall (1984) describes the main paradigm shifts in Geographical

Education by suggesting five historical approaches to Geographical
knowledge and Geographical Education. These are:

(i) The Empirical approach, with the emphasis on factual
detail.

(ii) The Rationalist approach, with  the stress on
intellectualism.

(1ii) The Positivist approach, a combination of Empiricism and

Rationalism, emphasising analytic reasoning, respect for
evidence and a search for general principles.

{(iv) The Humanistiec approach, with the emphasis on wvalues,
feelings and emotioﬁs,i.e. personal responses.

{v) The Ecological or Environmental approach, at the
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intersection of Empiricism, Humanism and Rationalism,
stressing an interactive, holistic approach to knowledge
(Fig. 2.9).

Empiricism Human Humanism
emphasising factual / responses to emphasising
detad gained experienced | personal responses
through sense environments of the imagination,
perception feelings and
and intuition The values

Ecological
Perspective

Rationalism
emphasising ideas, concepts and
theories through
propositional analysis

FIBURE 2.9
THE ECOLOBICAL APPRDACH TO KNONLEDBE AT THE INTERSECTION OF
EMPIRICISM, RATIDNALISM AND HUMANISM
{HALL,  1984:9)

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 disciplinse
{Preston-¥hyte, 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 nunmber of
quarters (Hurry, 1978 and 1987; Kelly, 1984; Ballantyne & Attwell,
1985; Gough, 1988; Pemberton, 1889; Gamble, 1982 and Vogel, 1882).
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Van Harmelen (1881:389) 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 aspect of
the environment with that of perceptions relgting to the
issues and problems which exist in that environment. The
pupil is therefore exposed to cognitive and affective
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.

A}

.B.2 CURRENT THINKING IN GEOGRAPHICAL EDUCATION WITH REGARD TO
BRITISH AND SOUTH AFRICAN GEOGRAPHY SYLLABI

Van Harmelen (1881) concludes that the coherence and structure of
British school Geography is essentially provided . by the
Environmental perspective, following an analysis of Geographical
aims in British Schools. The new British National Curriculum for
Geography (1981) and the Schools Council Geography Curriculum
Project 16-18 (1980) are clearly based on an Environmental
perspective (Boardman & McPartland, 1883b). Van Harmelen (1991)
suggests too that the Environmental Paradigm forms the unifying
principle of the 1985 Syllabus and the 1983 Draft Core'Syllabus.
An analysis of the aims of the 1992 Syllabus (Appendix 24) 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 18982 Syllabus too. The aims of both
British and South African school Geography syllabi stress:
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(1) The learner-centrsed 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, politiecal,
demographic and economic issues which affect the lives of
the individual. o -

(iii) That the subject should develop the pupils’™ awareness of

) global issues.

(iv) That Geography in- schocls should maintain a balance
betwsen 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 percelved as part of the
curriculum as & whole and as such 1is concernsed with
fostering and developing skills, concepts and values that
are both unigue to Geography and which are associated
with morally acceptable educational principles {van
Harmelen, 1881).

It is notable that the majority of the above aims are stressed by
the International Charter on Geographic Education (1882). 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 fisldwork skills,
too, 1is seen as a vital part of Geographical Education . It has
been suggested, in Ffact, that "Geography is fieldwork” (Laws,
1984). Apart from the essential recording measurement, ressarch and
problem-solving skills developed through fieldwork activities,
fieldwork can provide the "concrete experiences which students need
in drder 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, 1888;
Boardman, 1988). The development of cognitive {(process) skills, in



38

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 Educétion (Fien,
Gerber & Wilson, 1884). Social skills ought to be dsveloped through
opportunities provided by group activities, such as group
discussions and debates, group project work, -rele play, etc.
{(Boardman, 1888B8). Equally important is the fostering of sound
values and responsible attitudes towards people and the environment
(Fien, Gerber & Wilson, 1884; Bailey, 1988).

These aims, which are central to Gesographical 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 1882 Syllabus and to relate this in turn to the Environmental
approach to Geography teaching.

2.7.1 LEARNING THEORIES

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

criticism of the major theories of lsarning is impossible. The
researcher intends, however, to discuss the Constructivist learning
theory and 1its 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, 1981).
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Learning, according to the Constructivist perspective:

. is a problem-solving process in which the 1learner
attempts to overcome obstacles or contradictions that
arise as he or she engages in purposeful activity {(von
Glasersfeld, 1883).

- -

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 (1881) has listed seven assumptions about Constructivist

learning theory:

(1) Cognitive conflict and curiosity are two ways which
encourage learners to learn.

(ii) Peer interaction 1s =a vital element in producing
cognitive conflict.

(iii) Cognitive conflict stimulates reflective (metaédgnitive)
activity. Such activity involves pupils’™ awareness and
control of their own cognitive resources (Campione, et
al., 1988).

(iv) Reflection 1is the principal catalyst which prompts
cognitive restructuring.

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

{vi) The learner 1is actively involved in reconstructing his
ideas from personal experience.

(vii) This process empowers the learner to be in contrel 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 1ideas on how 1learning ocecurs 1in the child have had
profound implications for education. According to Piaget, 1learning
takes place in relation to -the 1relevant stage of 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 no;AQossible in the
concept formation of children (Elliot, 1984).

Learning involves taking the environment apart, physically or
mentally, and reconstructing it (Liebeck, 1884). 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 1s often gquoted 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 1learning situations are adjusted, regardless of
biological development. Bruner (cited in Salkind, 1885:218)
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 subseguent
learning. The use of language is seen as a tool for expanding the
pupil’s mind (Salkind,1985).

Dn the other hand, Ausubel’s Expository learning modél is based
upon the reception of material that either enlarges existing
cognitive Dbases, or establishes new ones where knowledge was
lacking (Jones, 1984). Content to be 1learned is presented to the
learner in final form and the Ilearner’s task is to receive,
internalise and to be able to recall and ap?ly the material
learned. Important in Ausubel’s three stage model 1is 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 a2 higher level of abstraction, generality and inoluéiveness than
the subsequent learning tasks (Jones:1884). The value of the
advance organiser is that it provides a stable cognition structure
upon which new 1learning can be built and enhanced. 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 1in Bodner, 1988: 877)
describes this process of meaningful learning:

To learn meaningfully, individuals must choose to relate

new knowledge to relevant concepts and propositions they

already know.
Vygotsky’'s contributions to the realm of developmental psychology
have until only recently been fully appreciated (Stoker, 19893). His
"socio-cultural” approach encompasses three general themes which

permeate his writings:

(i) The reliance on genetic {developmental) analysis.

(ii) The claim that higher mental functions have their origin
in social life. ’ T

(iii> The c¢laim that an essential key to understanding social

| and psychological processes is the tools and signs used
to mediate them (Wertsch, 1890; 1881).

Vygotsky’'s primary interest was in sign systems used in hunman
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 séhooling provide the
underlying framework with which concept development occurs
(Wertsch, 1880). Vygotsky, (cited in Bruner, 1985:23) had very
clear views on the role of speech in the 1learning process:
"Children solve practical tasks with the help of their speech, as
well as their eyes and hands.”

Langnage 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 1language and
specifically dialogue in providing "scaffolded” (assigted, guided)
instruction is central to the Vyéﬁtskian notion of learning (Cole,
1985; Palinscar, 1988). This idea links with Vygotsky’'s (cited in
Palinscar, 19888:74) "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 ccllaboration 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,1881) maintained that individual mental
functions are internalised from relations among children in groups
and that reflection is brought about by a_child having to defend
his views against challenges brought about by othsr 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, 1880).

Vygotsky's main contributions to the field of Constructivist
learning theory can be summarised thus as follows:

(i) The importance of the child receiving scaffolded (adult
or peer supported) education. |

(i) 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, Aunsubsl and Vygotsky therefore have
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provided many of the central tenets upon which the Constructivist
theory of 1learning 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 IMPLICATIONS
FOR TEACHING

Prawatt (1882:388) claims that most Constructivists:

Envision the classroom as a centre of intellectual
inguiry - where teachers and students engage in in-depth
explorations of important ideas.
Inplicit in this "vision” 1is the shift in the role of ths teacher.
This shift necessitates a changing ©role of the teacher, Ffrom
someone who "teaches” to someone who facilitates learning, and from
someone who tsaches by imposition to teaching by negotiation
{Bodner, 1988).

If one accepts that a shift towards a Constructivist method of
teaching involves the changing 1role 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 guestions students whether they are right or
wrong, and insists that they explain their answers

(Bodner, 1988). It is +vital that teachers explore how
students sse the problem (Yager, 1891). _

(iii> Classroom management strategies should provide genuine
opportunities for children to be regarded as individuals.
The negotiation of perceptions, meaniﬁg and understanding
has to Dbegin at the level of the individual {Cheung &
Taylor, 1881).

(iv) The development of methods of group dialogue that allow
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, 1881).
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No list of Constructivist teaching strategies which are based on
the changing role of the "teacher®” 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 meaningfylfproblem—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 1list
will be used as a guide for the selection of evaluative criteria
related specifically to Geographical ZEducation. A more detailed
explanation of the strategies chosen as evaluation criteria will be
given in Chapter Four.

TABLE 2.8
CONSTRUCTIVIST STRATEBIES FOR TEACHINS
{YABER, 1991:35)

Invitation: Observs surroundings for points sf curiosity
Ask qusstions :
Consider possible responses 10 questions
Nols unexpecied phenomsna
Identify situations where student perceptions vary

Exploration: Engage in focused play
Brainslorm possible altematives
Look for information
Experiment with materials
Obssrve specific phenomena
Design a model
Collect and organize data
Employ problem-solving strategies
Select appropriate resources
Discuss solutions with others
Design and conduct experiments
Evaluate choices
Engagse in debate
ldentify risks and consequences
Define parameters of an investigation

Analyze data
Proposing explanations  Communicate information and ideas
and solutions: 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 expsriences

Taking action: - Make decisions _
: - Apply knowledge and skills

Transler knowledge and skills
Share information and ideas
Ask new guestions )
Develop products and promote ideas
Use models and ideas 1o slicit discussions and
acceplance by others
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An analysis of the 1882 Syllabus with regard to the Constructivist
perspective on learning and Constructivist teaching strategies
follows.

2.7.3 THE CONSTRUCTIVIST PERSPECTIVE IN RELATION TO THE 1882
SYLLABUS 7

It has previously been asserted that the basic paradigm
underpinning the 1882 Syllabus is the Ecological (Environmental)
Paradigm. Having made this point the researcher now intends to show
the 1links between the Constructivist learning theory and the basic
theory which underlies the 1882 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 1882 Syllabus. The
aims and principles embodied in the 1882 Syllabuns 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) The development of intellectual skills and abilities of

pupils to promote on-going education (p.2).

(iv) The development of moral and emotional {affective)
" attributes in order to enable them to maintain themselves
in a demanding world (p.2).

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

(vi) 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).

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

(viii) Pupils need to develop worthwhile attitudes towards
learning, for example: respect for evidence; a critical
appraisal for reporting; a suspicion 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).

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

(xi) Inter-disciplinary studies should form part of the broad
teaching strategy (p.B). -
(xii) Teachers should ensure that pupils should become

competent in the use of various measuring instruments and
other apparatus (p.B).

(xiii) Teachers should undertake well planned and meaningful
fieldwork {(p.8).

(xiv) Teachers should encourage individual and group research
technigues (p.8).

¥While the above list provides reasonable evidence that the Syllabus
has elements of Constructivist 1learning 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

b}

such "product’ ountcomes. The researcher, however, believes that the
emphasis on the development of process skills and the use of
knowledge as a resource, rather than an end in itself,~.tends to
negate Behaviouralist elements in the Syllabus. ODne might
conclude, therefore, that the Syllabus has elements of

Constructivism, but is not the underpinning learning theory.

2.7.4 THE TEACHING OF CASE STUDIES 1IN RELATION TO THE
CONSTRUCTIVIST APPROACH

The point was made earlier that a number of the aims of the 1882
Syllabus c¢an be achieved through the teaching of case studies,
particularly case studies of hazards. What 1is evident at this
stage is a degree of overlap between those Syllabus aims and the
Syllabus aims which have 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) Worthwhile attitudes towards learning.

(iv) Insight into the process of decision making by
participation in ... simulation games and-role play.

{v) 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 Ffrom 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 c¢laim was made previously that the Environmenfal Paradigm
underpins the S.A. syllabus. Central to this paradigm is the
emphasis on knowing how and not knowing what. It is an holistic
perspective which provides an interactive approach to knowledge
(Hall, 1884). 1In the 1light 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) The 1892 Syllabus

(ii) Constructivist learning theory

(iii) Constructivist teaching strategies

(iv) The Environmental Paradigm

(v) The Environmental approach towards Geography tesching

(vi) The case study teaching strategy, especially with regard

to the teaching of hazards.

Fig. 2.10 (overleaf) attempts to show these 1links 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, 1874). 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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The 1992 Junior Secondary
Syllabus for Geography
Principles and Aias

Behavipuralist Constructivist Dther
learning : learning theory & learning
theory teaching strategies theories

Environaental paradiga
and Environasntal
approach to Beography
teaching
Lase study Dther teaching
teaching strategy stratagies
Dther topics Hazards
FIBURE 2.10

CONSTRUCTIVISN, THE EMVIRONMENTAL PARADIBM, CASE STUDIES AND HAZARDS IN RELATION TO THE 1992 BEOBRAPHY SYLLABUS
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2.8 THE USE OF TEXTBOOKS IN EDUCATION

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 1892 Syllabus and therefore also the main
ideas of the Environmental Paradigm and the Constructivist learning
theory. In order to explore this assertion the reseéreher 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 1882 8Syllabus. 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 (1881) claim that there have been thousands
of studies of textbooks over the years, and that few aspects of
schooling have currently been subjesct 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 (1881) goes even further to describe textbooks as "icons”
of education. This is affirmed by Maxwell’'s (1985) claim that 80%
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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2.8.2 THE ROLE OF THE TEXTBOOK IN THE SOUTH AFRICAN CONTEXT:
SOME RESEARCH FINDINGS

Research in the field of the use of textbooké in S.A. reveals sonme
alarming facts. Diepeveen (1982), for example, found that 80% of
Geography teachers in the Cape Education Department use the
textbook in place of the syllabus. Hatting’'s (1871) report on an
earlier survey in 1988 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 B89,8% 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 1in South Africa. One might expect that the percentages
would have been far higher had they bsen included. Mophiring
(1983), for example, found that the textbook in Black education is

viewed as the most important gunide 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 1is true. ¥Wesso & Parnell (1882)
claim that a 1lack 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, 1885). A computer search of the NAVD Database
for current and completed research (1993) in the field of textbook
research in South Africa revealed only three works, by Drummond &
Paterson (1881); Langhan (1990) and Rulashe {(research in progress).
Further works not revealed by the NAVD search include Clark (1874);
Venter (1975); Dean, et al,, (1983); Mophiring (1983) and du Preez
(1883). Importantly, of these eight works, only four are
specifically related to Geography textbooks, and of these four only
two are thesis research works. Furthermore, to the researcher’s
knowledge, no research has been done on the evaluation of

applications in textbooks in South Africa, in relation to the
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syllabus, and on how such exercises may or may not be promoting
effective 1learning. The researcher suggests two reasons for this:
Firstly, the difficulties associated 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 1in 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., (1883); du Preez 1983) and Drummond &
Paterson (1981) 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 (1888); van Jaarsveld
(1888) and Schurmann (1882) have 1indicated that certain texts in
Geography present problems for pupils in conceptualising difficult
abstract concepts. These findings suggest that there 1is much scope

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

Apple & Christian-Smith (18981:8) make reference to the past
educational experience in America, much of which 1s applicable to

South Africa today and for the future:

Faced with large classes, difficult working conditions
and even more Iimportant - little time to prepare 1lessons
for the vast array of subjects and students they were
responsible for, teachers often looked upon texts not
necessarily as impositions, but as essential tocols.

While accepting that textbooks are a set of compromises between
many conflicting forces (Maxwell, 1885) 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 hands of teachers and pupils. One nmust,
however, accept that the ultimate success of a textbook in
promoting effective 1learning 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, 1877; Ballantyne, 1888).
In spite of this, it is suggested that a "good” textbook, which is
"teacher~-friendly”, can aid learning, even where the teacher 1is not
adequately trained. Ideally, what is required is further training
in . the effective wuse of textbooks by teachers in South Africa
(Ballantyne, 1885; Davies, 1887).

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 ZEducation and the Cape Education
Department have discontinued the policy of supplying schools with a
list of approved textbooks from which teachers had tc choose
(Bosman, 1883, pers. comm.; Theron, 1893, pers. comm.)y. The
Transvaal Education Department and the Orange Free State Education
Department, however, still maintain the policy of providing schools
with a 1list of approved textbooks (Grover, 1882, pers. conmn.;
Ellis, 1893, 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, 1883, pers.

comm. ).

When improvements in teacher training and in textbooks are seen as
complementary, only then will optimal benefits be reaped for

teaching and learning in Scuth Africa.

The researcher believes that, in the light of the arguments set out
in favour of research in this field of education, the present
inguiry 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 wuse 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 hazéfé impacts in the
future. In particular the poorer, marginalised pesople 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 1982
Syllabus aims which are representative of current thinking in
Geographical Education and learning theory. Tentative links may
therefore be drawn between the 1892 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 1light of the importance of the textbook in the
South African educational system, this study hopes to fill a
_notable gap in educational research in South Africa today.
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A REVIEW OF THE THEORY QOF EDUCATIONAL EVALUATION
3.1 INTRODUCTION

The type of research undertaken by this study reguires a
methodology which, while appropriate, 1s not so narrowly focused
that it precludes any wider application. A danger exists in
devising an evaluation methodology which is theoretically loose and
which 1s too closely defined by the nature of the study undertaken
(Dean, et _al., 1883). Sanders (1992) mentions the problems of
reliability associated with the use of "home-made” research
designs. In an attempt to avoid these problems, the resesarcher 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 1linked 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.

{(ii1) other methods specifically developed for this study.
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3.2 DEFINITIONS QF EDUCATIQNAL EVALUATION

There are numerous definitions of 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 blas towards -goal attainment:
"Evaluation is the process of determining to what sxtent objectives
are actually being realised.” Bloom's (1858) definition also
focuses on the aspect of securing evidence on the reaching of

objectives.

Wiley (cited in Potter, 1881b: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 (1863)
and Stufflebeam (1983), too, stress the importance of decision-

making in their definitions of evaluation.

Scriven (1987), The Joint Committee on Standards for Evaluation
{cited in Nevo, 1983) and Nevo (1983) 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
guantitative, positivistic earlier definitions. The phrase “merit
or worth” implies a shift towards naturalistic, gqualitative
evaluation. Parlett & Hamilton (1878), for example, stress the
importance of "illuminating” or shedding light on the processes at
work in the evaluation. Stake (1978) also emphasises the importance
of process evaluations. Nevo (1883:20) provides a clear, concise,
vet sufficiently encompassing definition of educational evaluation:
"Evaluation is the gystematic investigaticon of various aspects of
professional development and training programmes to assess their
merit or worth, (My underlining).
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3.3 MODELS AND APPROACHES IN EDUCATIONAL FVALUATION

Models of evaluation may be ©placed on a continuum (Fig.3.1),
ranging from those which tend towards the positivist paradigm, to
those which are naturalistic in orientation.

APPROACH
Dhj2£ti§es Decision Cipp Lurriculua Naturalistic
making process
Curriculus
Linear Foraative/ Responsive/
sunmative countenance Utilization Illuninative
POSITIVISTIC NATURALISTIC
QUANTITATIVE QUALITATIVE
PRODUCT-LED PROCESS-LED
Taba Scriven ' Stenhouse Buba and )
{1962} {1947} Stufflebean {1975} Linzoln
Tuckman {198631783) {Biddlze {1983);
{1972) 11974} Buba
DECD _ [1987)
{1972}
Tyler Cronbach Stake Patton Parlett & Haailton
{1950} ' {1983} {1957; 11978) {1978)
Blooa Niley 13783 Neiss Nalberg
{1955) {1970} 1978) {1983) {1970}
Tyler {Xemis
{1988) {1974)
AUTHOR
FIBURE 3.1

APPRDACHES TOMARDS EDUCATIONAL EVALUATION
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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 1is to give an indication 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, 1878).

The traditional paradigm, which is positivistic in orientation,
tends towards gquantification. The aim of evaluation is overtly
goal or product based (Wolf, 1885 and Taba, 1882). The success of
educational outcomes is measured against set behavioural
objectives, where learning experiences provide the means of
achieving such objectives (Fig. 3.2).

Objectives

Leorning /\

experiences ~———————= Evoluation

F1BURE 3.2'
REPRESENTATION OF THE TYLER RATIONALE
{NOLF, 1985:5324)
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Taba (1882) develcoped Tyler’'s principles (Fig. 3.2) into 'practical
curriculum planning, with the emphasis on the evaluation of
educational outcomes. Taba proposed a model which was - essentially
linear in the development of curricula (Fig.3.3). Feedback and
evaluation mechanisms are confined to the final stage of curriculum
planning, and as a result this allows no evaluation and feedback
during the earlier stages of planning - hence the terms "product
based” or "obJjectives based” curriculum development and evaluation.
Proponents of such an approcach , with their own modifications are
Bloom (1858), Mager {(cited 1in Marsden, 1978) and Krathwohl (cited
in Marsden, 1978).

. Diagnoss Nesad
i.e. what behaviours nesd changing

K
L Formuiate Objectives '

4

I Sslect Contant I

v -

L Organise Content [

A

[ Salect Learning Expsiiances ]

Organise Learning Experiences l

N

Decide what to avaluate and how
to do it

FIBURE 3.3
TABA’S DBJECTIVES OR LINEAR MODEL OF CURRICULUM PLANNING
{BRAVES, 1979123)
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Product 1led evaluation has come under severe criticism. James
(cited in Marsden, 1876:24) 1likened 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 (19768) identify the following shortcomings of
product-led evaluation models: i
(i) The control of all the relevant variables is difficult.
(ii) The evaluation 1is done after the programme has been
implemented on a large scale,.
(iii) The study may be limited by the collection of
gquantitative data.
(iv) The research design cannot accommodate changes which

take place during the evaluation.

{(v) The method may not be sensitive to 1local or unususal
conditions.

{(vi) The method is costly in terms of time and resources.

(vii) The method cannot always be applied to real-l1life
situations.

(viii) There is no room for unintended outcomes.

Kliebard (cited in Wolf, 1985) warns against the measuring of
trivial obJectives, while Scriven (1978) 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, 1981a).
Furthermore the specification of objectives for evaluation is still
seen by some as an essential component of curriculum planning.
Hirst (cited in Marsden, 1978:27) corroborates this view:

With no clear statement of objectives set out to guide
them, teachers only too easily take the statement of the
mere gcontent of the curriculum or the syllabus as a
statement of the objectives to be pursued (my
underlining).
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Cronbach (1863), 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 (1983) proposed that the aim of evaluation
should be to provide information for decision-making which would
lead to programme development. Evaluation should _a@dress 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> Programme changes while the programme is in use.
(iii) The changes brought about by a programme and the

identification of aspects of the programme that need
revision.

Wiley {(cited in Potter, 1881b), too, proposed an approach where the
accent was placed on providing information for decision-making,
leading to course improvement.

Scriven (18B7) coined the terms "formative” and Tsummative”
evaluation. In essence formative evaluation is the assessment of
the process of an sducational programme, while summative é%aluation
is an assessment of the guicome of an educational programme {(Dane,
1880; Cates, 1885).

The two types of evaluation differ in terms of the questions asked
about a programme. Formative evaluation asks the guestion: How is
it operating? while summative evaluation asks the guestion: What
has it accomplished? Scriven (1867:2), however, does not see the
two types as mutually distinct from each other:

One role that has often and sensibly been assigned to
evaluation is an Aimportant part of the process of
curriculum development ... such a role does not preclude
evaluation of the final product of this process.

Scriven (1887) 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. Importantly, however,.' summative evaluation is not
relegated to a position of lesser importance to formative

evaluation.

o

Scriven’s (1887) major contribution towards the broadening of
educational evaluation 1is 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 Secriven’s terminology in developing a model
of summative evaluation, based on five evaluative steps. The model
is based on the Tylerian objeétives 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
forward with the development of Stufflebeam’s (1983) CIPP model of
evaluation which he developed from an earlier model in 1988. The
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, 1883:118, my
underlining). CIPP is an acronyn:

... that includes the first letters of the four kinds of
evaluation. The C stands for gcontext evaluation, which is

a kind of needs assessment. The I represents  input
svaluation, which is a means of identifying and assessing
competing plans. The P denotes proeess evaluation, which

assesses and guides the implementation of plans. The

second P refers to product evaluation, which involves
assessing outcomes (Stufflebeam, 1883:140).

Stufflebeam (1983) realised the need for a more - heolistic 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 1t 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 1line separating the nmore
traditional approaches from what Stenhouse {(18738) 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) be more concerned with description and interpretation of
programmes or curriculum processes than measurement or

prediction of outcomes.

(ii) be impressionistic and subjective rather than objective.
(iii) be more humanistic or "social anthropological”.
(iv) stress the importance of multi-method, eclectic

approaches to evaluation.

(v) 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, 1878; Potter, 1881a; "Evaluating curriculum:

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

Resting firmly within the social anthropological paradigm, and in
fact occupying the right pole of the continuum, 1is Parlett &
Hamilton’'s (1878) model. The authors (1876:898) 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 1is to “"concentrate on
"process’ within the learning milieu, rather than on the outcomes
derived from a specification of the instructional system” (Parlett
& Hamilton, 1876:100).

Guba and Lincoln (1883) and Guba (1887) are firm advocates of the
naturalistic approach towards evaluation. The authors guestion the
utility of the positivistic paradigm and claim that it "reflects a
discredited epistemology of science” (1883:312). However Guba’'s
(1987) five definitions of naturalistic evaluation provide evidence
that there is 1little agreement among authors as to exactly what

naturalistic evaluation is.

Guba (1887) proposes what he c¢alls "fourth-generation” evaluation
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 {1887:38) offers ten
commandments” for fourth-gensration evaluators and it is worthwhile

to note the first and most important:

Evaluation 1is a process whereby evaluators and stake-
holding audiences Jointly and collaboratively create (or
move toward) a consensual valuing construction of soms
evaluation. It does not yield irrefutable, empirically
confirmed information.

This "commandment” reflects much of the thinking of naturalistic
evaluators: collaboration, Joint valuing and the use of
descriptive, illuminative information. This approach stands

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

guantification of end product results.

Stake (1987; 1878; 1878), Walberg and Kemmis (both cited in
"Evaluating curriculum models”) suggest approaches which also fall
within the scope of naturalistic evaluation. Stake's three nodels
of evaluation, viz. the Countenance model (1887), the Responsive
model {1878) and the Case Study model (1878) can be sesen sas
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) involve description of many different variables.

(ii> involve personal value judgements.

(iii) include different value standpoints.

{iv) use data based on personal experience and participation

in the evaluation.

{v) emphasise the importance of the learning environment.

{(vi) consider the information needs of the audiencs.
(vii) report in an informal style.

("Evaluating curriculum models”).

Walberg's model Ffor research instruction, 1like Stake’s three
models, emphasises the importance of the learning environment as =a
factor affecting the learning process. The author sees learning as
a Ffunction 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 (1983) earlier ideas on evaluation for use by decision
makers were adopted and modified by Patton (1878) and Weiss (1885),
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 (1878) suggests that there are only
two requirements in this approach :

(i) Relevant decision makers and information users must be
identified and organised. ”

(i1) Evaluators must work actively, reactively and "adaptively with
these identified decision makers and information users to make
all other decisions about the evaluation.

Patton (1878:284) 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 imprcvement. Only information which 1is
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 (198B) 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, 1886:12).

Parlett & Hamilton (18768:88) admit, too, that the extensive use of
open-ended technigues, focusing and gualitative data "still raises
the possibility of gross partiality on the part of the
investigator”. In addition the problem of the possible limited
scope of small scale investigations 1is mentioned. 1In both cases,

however, the authors offer tentative solutions.

The trend towards process evaluations is reflected in the
curriculum development models of Stenhouse (1875) and Biddle (cited
in Graves, 1875)(Fig. 3.4).
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FIBURE 3.4

BIDDLES’S CURRICULUM DEVELDPMENT AND IMPLEMENTATION SYSTEM MODEL
(BRAVES, 1975:108)

The model proposed by the OECD’'s Centre for Educational Research
and Innovation {cited in Marsden, 1878) {Fig.3.5),  has the
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 of Wheeler and Kerr (both cited in
Marsden, 187B).

These system models concentrate not on the objectives of the
curriculum but on the progesses of learning. Precise content
learned by the pupil is of secondary importance to the kinds of
procedures for sacquiring Lknowledge and skills, hence the name
curriculum process models. Furthermore evaluation 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 subseguent
stages, while these decisions in turn feed back to former ones
(Marsden, 1878). Curriculum process models mnust be seen as a
reaction to the earlier 1linear models of Taba {(1962) and Tyler
(cited in Wolf, 1885).

BASIC VALUES
E | ESTABLISHING {political, philosophical, societal; etc)
Y, BROAD AIMS  bRiNCIPAL AIMS OF SCHOOL SYSTEM
(e.g. comprehensive or selective)
A
| ESTABLISHING ‘ -
L >| SPECIFIC OBJECTIVES ~ ©0- Subject objectives
»| ASSESSING CAPABILITIES
A AND INTERESTS OF PUPILS
T v ¥
| —-———»LSELECHN(SCONTENT ag.themes,suMectmauerAW
O —————»{ SELECTING TEACHING AND LEARNING ACTxvaﬂ
N
—————)LHWPLEMENRNHON(CLASSROON]TESHNG)l

NOTE: The arrows from the evaluation block indicate the different levels at which
evaluation can take place.

FIBURE 3.3
THE DECD'S CENTRE FOR EDUCATIDNAL RESEARCH AND INNDVATION
CURRICULUM DEVELOPMENT MODEL
{MARSDEN, 1975:3)

Curriculum process models place more emphasis on the importance of
on-going evaluation. To wuse Scriven’s (1887) 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’  (1875:88) definition of curriculum evaluation encapsulates
the essential characteristics of process models and provides a
clear focus for the present study: "Curriculum evaluation is a
process of giving information to decision makers about the

feasibility, effectiveness and educational value of various

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 1light” 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.

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 wvarious evaluation

methodologies for the present study.

Davies & Greene (1884:31) assert that: "Teachers  Jjudgements about
textbooks vary considerably, reflecting the wide and idiosyneratic

range of criteria used in the evaluation” (my underlining).
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Dean, et al.,, (1883:38) mentions a further characteristic of
materials evaluation with regard to theoretical frameworks:
"Frameworks for analysis have been primarily normative,
theoretically loose and frequently defined by the nature of the
study undertaken.”

Howe (1891) alsoc guestions the narrow focus of evaluations and
suggests that materials have only been assessed in extremely

narrow contexts.

This ad hoec, idiosyncratic approach towards evaluation is
criticised, too, by Sheldon (1887), who c¢laims 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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EXAMPLES DF STUDIES IN THE FIELD OF EDUCATIONAL MATERIALS EVALUATION

TABLE 3.1

AUTHOR BUBJECT AREA EVALUATION DBJECT o .__,__.._..__ .
Drumaond and Paterson | 1991 Beography SA Befzgraphy textbooks {Senior secondary) | Author bias.
Langhan 1991 5td 3 Beography textbooks [DET) Readability.
Rulashe Lurrent 5td 5 Seography textbooks {Ciskei) Suitability.
Sianons 1989 Environaental | E.E curriculus packages {USA) ~ | Subject areas covered by
Education E.E Packages.
Poserantz 1991 Natural resource educational aaterials Match materials with
{USA) educational goals.
Colthan 1379 History History books {British) Educational value,
Du Preez 1983 § A School textbooks Author bias.
Dean (gt al) 1983 S A History textbooks {Tvl) {Secondary) Author bias,
Macdonald 1979 Science Science textbooks {Ciskei) {Fora 1 & 2) Educational value and
suitability,
Newton 1986 Bcience textbooks {British) {0 & A leyel) {Measure “Huaanised
content”,
Strube 1989 Science textbooks Language style.
Venter 1975 English 5 A English textbooks (Cape) {Secondary) Graamar instruction
i nethods.
Larey 1931 Healthy/ Cancer Educ, resource (British) Usefulness / teachers’
Biology [Secondary) opinions.. .
Lockwood 1989 Mixed Dpen Univ. preparatory packages {British) Effectiveness.,
Woodward 1387 Mixed Range of textbooks Instructional guality,

EXAHPLES OF EVALUATION METHODS IN T;:B;EEE)ZBF EDUCATIONAL MATERIALS EVALUATION
@ﬁm
EVALUATION EVALUATION XETHODS SOUND THEDRETICAL | CRITERIA
! FRAMENORX
AUTHOR SINBLE | BROUP | SINBLE § MULTIPLE | MAINLY NAINLY BOTH YES ND NO,
PERSON BUALIT. BUANTIT,

Druamond and X H H H] 1
Paterson
Langhan % 3 X H b
Rulashe % ] H b 3
Siamons ¥ H H X 1
Poaerant: ] H H] ] 2
Colthar L] H X H 13
Du Preez ] X H % 1
Dean (gl al} X X H X 1
Hacdonald H X H H L]
Newton X ] 1 X 1
Strube H] H H H 7
Venter H H H H i
Carey H H X X 2
Lockwood X ] X X 1
Hoodward H H H] 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) The high proportion of single-person and single-method

evaluation methodologies.

(ii) The varying number of criteria used in the evaluation.

(iii) The dearth of sound theoretical frameworks for analysis.

(iv) The majority of combined quantitative and qualitative
methods.

These trends will be analysed in the above order:

(i) The fact that the majority of the 15 studies used single-
person and single-method evaluations 1is revealing. The
lack of any triangulaticon 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.

(ii) The wide range of criteria with regard to number supports
Davies & Greene’s (1884) claim regarding the use of wide
and idiosyncratic criteria. Although not included 1in
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). W%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 thess
studies.

(iii) The 1lack of sound, rigorous theoretical frameworks for
analysis supports Dean’s, et al., (1883) 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 methodolegies 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, wvague or non-
existent.

(iv) The majority of studies made use of both guantitative and
qualitative methods of analysis. In addition, to use
Scriven’'s (18687) terminclogy, these studies are both
summative and formative. They are summative in the sense

o 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 (1981) 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 materisls. 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 (1881)
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
study; where a similar “matching process” was undertsken with
regard to the aims of the Geography Syllabus and available

instructional materials.
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3.4.2 AN EVALUATIOK OF SUGGESTED (THEORETICAL) EVALUATION
METHODGCLOGIES

In addition to the previcus 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 problenm of
idiosyncratic, theoretically wesak methodologies. The evaluation
methodologies (Table 3.3) which were examined, are those proposed
by:

(i) The Hational Council of Teachers of Mathematics (1982).
(ii) Marsh (1882)
(iii) Steinley (1887)
(iv) Garcia & Armstrong (1879)
(v) Hutchinson (1887%7)
(vi) Maccoll (1984)
TABLE 3.3
THE ANALYSIS OF THEORETICAL MATERIALS EVALURTION METHODOLOGIES
- SUGGESTED * CRITERIA
AUTHOR EVALUATION NETHODOLOGY
0BJECT . HUMBER TYPE
The National Council of Hathenatfcs Hainly quantitacive. Checklist. 1 s categories | Design elements
Teachers of Mathepatics texthoaks Rating according to weighted
(1982} criteria.
Marsh Textbaooks Qualitative. . 4 cateqories | Design elesents and
(1992) Checklist (inventory). Rating on _ suitability
- - continuus using bi-palar .
adjectives.
Steinley Texthooks Buslitative. il Des.ig;z elenen.ts to
(1987} Checklist. facilitate reading
’ comprehension.
Garcia and ﬁrestrt;ng (1979} Textbooks ‘ Qualitative and quantitative. ‘ & futher bias.
: Matrix. '
Hutchinson ESL teaching fualitative. Determined accordiag to the
(1987} - ’ saterials | Model with stages. researcher’s needs.
Naccoll . Eéuqraph)} " | Oualitative. numeraus Design elesents and
(1984) teaching Hadel of criteria and . ‘| suitability.
resources pracedures.
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The aim of the analysis is threefold:

(i) To point out the strengths and weaknesses of each
approach. A
(ii) To ascertain elements of similarity and difference among

the approaches.
(iii) To assess the suitability of the approaches for the

present study.

It is important toc view each approach in terms of the purpose for
which 1t was devised as this sheds valuable light on the properties
and characteristics of 1its 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 Nstional Council of Teachers of Mathematics (1882) proposes a
checklist composed of six categories of evaluative criteria with
regard to wvarious design elements, viz. content, organisation,
auxiliary materials, readabilility, physical characteristics and
special considerations. It 1is 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 relisbility of the evaluation but the exact
procedures for involving other persons are not made clear. Another
criticism 1is 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 numerocus 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 (18992) 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 (1882). Each c¢riterion 1is rated on a 5 point
continuum using bi-polar adjectives, eg. easy...difficult;
clear...unclear; exciting... dull. Marsh (1882) 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 1is alsoc a
weakness with the previcus approach. One must accept however that
the evaluation 1is designed for practising teachers who need a handy
tool to evaluate textbooks for specific or general purposes in a
comprehensive, vyet less rigorous manner. For practical purposes,
then, the evaluation methodology is acceptable but for rigorous

research it is not.

Steinley (1987), too, proposes a gqualitative 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 suggests 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

methodsological rigour. Steinley does not make any pretences about
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rigour however, as he is only suggesting a framework which may be
adapted and modified by other evaluators for their specific

purposes.

Garcia & Armstrong (1878:32) 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 bisas
(Fig. 3.8).

No reference to status Indication of status Indication of status
vis a vis other equal to or higher loker than that of
naged groups than that of other other naaed groups

nased groups

1 2 3

ACTIVITY/
PASSITIVITY

No reference
to activity or 8
passitivity of
target group

fctivity
characterizes
target group B

Passivity
characterizes
target group T

FIBURE 3.6
HATRIX FOR USE IN THE GARCIA-ARMSTRONG NATRIX SYSTEN FOR TEXTBOOK ANALYSIS
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Accompanying the matrix is a comprehensive set of guidelines,
directions and rules to be followed in the analysis. The authoré
claim that their method has a number of advantages over existing
méthods to determine author bias:

(i) It has the potential for providing information which most
other methods do not.

(ii) Its flexibility allows the targeting of almost any group.

(iii) 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 have one
disadvantage as the individual sentence is the unit of analysis,
and  this may preclude other impressions 1if the unit of analysis

had been longer, such as a paragraph.

Garcia & Armstrong’s (1878) method of wusing a matrix which
expresses percentages in each céll was of wvalue 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 (1884) depart from checklist-type
evaluatiéné‘and propose more sophisticated multiple-stage models of
evaluation. Both s&authors envisage materisals evaluation as =&
matching process, where it is “a matter of judging the fitness of
something for a particular--purpose" (Hutchinson, 1887:41). It 1is
worthwhile to guote 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 Iis,
evaluation procedures attempt Lo 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.

Hutehinson (1887) 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)

DEFINE CRITERIA.

On what bases will
you judge materials?
Which criteria will
be more important?

/

SUBJECTIVE ANALYSIS
What realizations

of the criteria do

you want in your course?

OBJECTIVE ANALYSIS
How does the
material realize
the criteria?

MATCHING.
How far does the
material match your

needs?

FIGURE 3.7
HUTCHINSON'S 4 STAGE MODEL OF MATERIALS 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, Hutechinson (188%7:44) 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 views of learning the materials
express”. This point is very pertinent to this study where the
Constructivist view of learning was examined with regard to the

case study teaching materials.

Hutchinson’'s (1987) model is sufficiently flexible to be adapted to
the particular needs of the researcher, and this must be seen as s
strength. In addition to this, the model is an improvement on the
checklist-type evaluations in terms of 1its potential wider
application and the emphasis on 1identifying the needs of the
particular teaching/learning situation. It does not, however, offer

the same ease and simplicity of already formulated checklists.

Maccoll (1884) suggests a more complicated and thorough model.
(Fig. 3.8). The suthor (1884:271) is of the opinion that there is a
need to develop <c¢riteria which provide "a methodological and
comprehensive approach to evaluation.” Furthermore Maccoll (1884)
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 criteris.

The proposed model of criteria and procedures provides eight
progressive steps in the evaluative process. The author has
provided categories of extensive criteria which can be examined in

a sequential manner, from step 1 to step 8.

In each stage, the evaluator examines the degree of match between
the materials and the demands, needs and expectations of the
specific teaching/learning situation. The third stage (Fig. 3.8) is
relevant to the saims 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

educationsl materials.
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4. Feasibility 3. Acceptability

Matching Matching
organisation philosophy and
and resources curricutum
« existing guidelines
facilities e content

« methodeology
¢ assessment

s gquipment

6. Education

s experience
« quazlifications
« interests « availability

* focus

J N

8. Evaluation
Matching resource
with expectation
and need
e Evaluation

Acceptance Dissatisfaction
and

Recommendation

2.

perceived student

Authorities
: L?:a:tae! 1. Textbook
« national 5. Teacher! or
Geography Resource
department Materials

s format/cost
« physical features

Relevance
Matching

needs and
abilities
« abilities

¢ interests

7. Society
* attitudes
* expectations

FIBURE 3.8
MACCOLL"S MODEL OF CRITERIA ARD PROCEDURES
FOR EVALUATING RESOURCES
(MACCOLL, 1984:272, AFTER HARDING, 1978}

This
teaching

with
strategies and this

study 1is concerned
forms a

of methodology and methods of assessment in

an evaluation

of pupil skills and

part of Maccoll s assessment

stage 3 of his model.

Maccoll ‘s model is waluable &as it places the present study within

the broader context of the whole materials

researcher has identified
of materials

the
scope research

in Maccoll’'s (1984) model.

one aspect
with

tremendous

evaluation i.e.,
aims available
for further

categories

a need for intensive

teaching materials.

with regard

The
research intoc only
matching the
There

evaluation process.

curriculum
is, however,

to the other
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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
apgroaches was the fact that the broad evaluation paradigms
prbvided the theoretical underpinning upon which to base the
evaluation, while the research and methods related to materials

evaluation provided the technigques 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 (1873),
Maccoll (18984), Hutchinson (18987) and Pomerantz (1891). 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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4.1 INTRODUCTION

Chapter Three provided the theoretical background to the
methodology adopted in this study. This chapter sets out the
evalﬁation 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},
Hutechinson (1887) and Pomerantz (1891).

The methodology was devised to be simple, yet reliable. Both
guantitative 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, describes the evaluation aims, the
procedures followed and the problems associated with the
methodology.

4.2 EVALUATION METHODOLOGY
4.2.1 AIMS OF THE EVALUATION

(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
- in the 1882 Syllabus. '
{(b) the Constructivist view of learning, as evidenced in the
1982 Syllabus.

(ii) To compare a case study 1in s British text with the Socuth
African case studies, with regard to (&) 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) A theoretical analysis of existing evaluation frameworks
(Chapter Three).
(ii) A broad evaluation of case study teaching materials on

hazards to be found in South African std. 7 Geography
textbooks, used by the House of Assembly schools in the
Cape Province, Natal, Transvaal and the Orange Free
State.

(iii) A specific, in-depth analysis and evaluation of selected
case study teaching materials from the above mentioned
texts.

(iv) A specific, 1in-depth analysis and evaluation of a case

study to be found in British texts and resources.

4.2.3 EVALUATIOR CRITERIA

In order to measure the schievement of these aims, the following

evaluative criteria, as previously discussed in Chapter Two, were

chosen:

(i) Skills related to Geography specifically: oracy/literacy,
numeracy, graphicacy and fieldwork.

(ii) Other cognitive and affective skills and objectives:

Process skills, attitudes and values, interasctive social
skills (Table 4.1).

(iii) Constructivist teaching/learning strategies (Table 4.2).
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TABLE 4.1
EVALUATIVE CRITERIA:
COENITIVE AND AFFECTIVE SKILLS AND OBJECTIVES

1. PROCESS SKILLS:
1.1 Factual recall
1.2 Coaprehension
1.3 fpplication
1.4 Analysis
1.3 Synthesis
1.6 Evaluation
2. ATTITUDES:
2.1 Towards people
2.2 Towards the environment
3. VALUES
§. INTERACTIVE SOCIAL SKILLS
TABLE 4.2
EVALUATIVE CRITERIA:
CONSTRUCTIVIST TEACHING/LEARNING STRATEGIES
1. INTRODUCTORY/EXPLORATORY ACTIVITIES
i1 Brainstorsing exercises
1.2 Debates and discussions
1.3 Role play
1.4 Sisulations and games
1.3 Exanining and reviewing evidence
1.8 Exanining and reviewing options
1.7 Conducting experisents
1.8 Conducting fieldwork
2. EXPLANATORY/SCLUTION ACTIVITIES
" 2.4 Providing and esplaining ideas
2.2 Reviewing and evaluating ideas
23 Providing and explaining solutions
2.4 Reviewing and evaluating solutions
2.3 Predicting outcoses/consequences
2.6 Reading group consensus
2.7 Nedel design and explanation
2.8 Scientific field research
3. TAEING ACTION

3.1 *Frasewark fieldwork"
3.2 Nriting reports/letters
3.3 Invalvesent in real-world/local issues
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the criteria (Tables 4.1 sand 4.2) however need further

discussion and clarification:

Table 4.1

(1)

(ii)

(1)

(ii)

Process skills were arranged in an hiersarchy, from the
less complex factual recall skills to the more complex
evaluative skills, based on Bloom’'s (1958) ITaxonomy of
Educational Qbjectives. Appendix 4A provides the
definitions for the hierarchy of process skills which
were used in this study.

For the purposes of this study, values are defined as
“our values and principles for judging worth" (Shaver &
Strong, 1882:17). They are not simply feelings or
emotions, but have intellectual meaning that can be
defined and clarified (Shaver & Strong, 18982). Attitudes
on the other hand are not to be confused with values and
are defined as "packages of beliefs which influence us in
decisions” (Slater, 1982:80). “Together, our wvalues and
beliefs determine our attitudes or positive and negative
feelings towards issues, and ultimately these attitudes

find expression in behaviour" (Raw, 1888:19).

Role play refers to activities which regquire learners to
adopt various roles in order to examine a particular
problem or issue (Fien, Herschel & Hodgkinson, 1884).
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 phyvsical and
mental role playing.

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, Herschel & Hodgkinson,
1984:114). Simulations are more complex, lengthy and less
flexible than role playing activities (Ladousse, 1987). A
game on the other hand, is an activity in which pupils
“"use data and/or skills in a competitive situation
sgainst themselves, each other, the teacher as gane
master, chance or the environment"” (Fien, Herschel &
Hodgkinson, 1984:114). The situation 1in a game does not
need to reflect reality as accurately as a simulation
does (Fien, Herschel & Hodgkinson, 1984).

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 proposse an hypothesis and then verify
this by research and experimentation in the field.
“Framework fieldwork"” is a term coined by Hart & Thomas
(1888). It refers to an approach to fieldwork studies
which "seeks both to emphasise the significance ... of
people-environment intersctions, and to explain the
nature and relevance of Geographical ideas and concepts
by references to these interactions (Hart & Thomas,
1986:207). ‘“Framework fieldwork"” reguires the use of
procedures “which are aimed at establishing the nature
and extent of people-environment actions” (Hart & Thomsas,
1986:209). Data are therefore c¢ollected on both factual
aspects of the topic under study, but also for the human
values dimension (Hart & Thomas, 1986}.

Providing and explaining idesas and reviewing and

egvaluating, 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 tople. Teaching strategies resulting in & mere
regurgitation of facts are therefore excluded.

Writing reports and letters refers only to authentic
activities where reports and letters are written and gent

to “"real” people, e.g., sending recommendations for the
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regulation of factory smoke emissions to the relevant
suthorities, based on a study undertaken by the class.

(viii) Involvement in real-world/local issues refers to those

Data

(i

(iid

(iii)

The f

(i)

(11i)

sctivities which require pupils to involwve themselves
physically in actions related to the resolving of real
issues in the local area, e.g., & river clean-up in the

neighbourhood.
DATA SQURCES
were collected from the following sources:

Std. 7 Geography textbooks used by House of Assembly
schools in the four provinces.

British Geography texts and resources.

The 1982 Syllabus.

DATA COLLECTION PROCEDURES
ollowing procedures were followed:

Written and telephonic enquiries were made to all the
publishers of Geography textbooks in South Africa in order to
ascertain the exact number of std. 7 textbooks available in
1892. Consequently seven were obtained from their respective
publishers (Appendix 4B). Only texts which were based on the
1882 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 1982 Syllabus, and
thus still make use of texts based on the 18985 Syllsbus.

British Geography texts, teaching Jjournals and other resourcses
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.

4.2.8 DATA SCREENING AND SELECTION PROCEDURES
The data for analysis were subjected to the following screening
procedures (adapted from Pomerante, 1991), in order to reach a

final selection of case study materials for the evaluation:

(i) MHMaterials had to meet the definition of a case study 1i.e., "a

detailed description, analysis and explanation of some
Geocgraphical phenomenon, which contributes to =& 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 materisls were disregarded. In addition, short,
descriptive "examples" were ignored.

(ii) Materials had to meet the definition of a hazard. Paterson’s
(18985:23) definition (Chapter Two) of both natural and

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 guality.

In addition, materials on the full range of hazard threats/impacts,
on all scales of magnitude and freguency, 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 ansalysis,
based on their sability td 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 (1888) text, for the same in-depth analysis,

as & means of comparison with the South African examples.
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4.2.7 DATA ANALYSIS

Quantitative and gualitative methods were used in order to achieve
the aims of the evaluation. Four stages were involved in the
analysis, adapted from Garcia & Armstrong (1878):

Stage 1

The 42 case studies were analysed in order to show which skills
were being developed by the applications based on the case studies,
using the evaluation criteria previocusly chosen. For this purpose a
matrix was developed (Appendix 4D) based on Garcia & Armstrong’s
(1979) evalusation matrix (Fig. 38.8). 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 4D). This procedure was repeated for each
of the 42 case studies. Then, totals for each categéry were
determined by adding together the respective categories from the 42
case sthdies. 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 _
NATRIX FOR THE PRESENTATION OF THE RESULTS OF THE SKILLS ANALYSIS
_
. GEOGRAPHICAL SKILLS
OTHER SKILLS/OBJECTIVES .
aracy/ graphicacy nuserscy fieldwork TOTAL
literacy
4 4 % 4 b4

PROCESS factual recall

coeprehension

application

analysis

synthesis

evaluation
ATTITUDES people

envirangent
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 Constructivist teaching strategdy
evaluation table was developed (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
strategiééf in the Constructivist teaching strategies evaluation
table (Appendix 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
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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 §) 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. TEACHING STRATEGIES b4
INTRODUCTORY/ L. Brainstoraing exercises
EXPLORATORY 2, Debates and discussions
ACTIVITIES 3. Role play
' : 4 Sigulations and gases
3. Exanining & reviewing evidence
6. Exanining & reviening options
7. Conducting experiments

8. Conducting fieldwork

EXPLANATORY/ . 1. Praviding & explaining ideas
SOLUTION 2. Reviewing & evaluating ideas
ACTIVITIES 3. Praviding & explaining solutions
£, Reviewing & evaluating solutions
3. Predicting outcoses/consequences
b. Reaching qroup consensus
7. Hodel design and explanation
8. Scientific field research
TAKING 1. *Frasework fieldwork
ACTION 2. Writing reports and letters
3. Involvesent in real-warld/local
issues
TOTAL
Stage 3

A specific, in-depth analysis of four case studies selected fronm
the 42 case studies was made. Two case studies were selected for
further ansalysis based on"the broad and comprehensive range of
skills and teaching strategies they exhibited 1in 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 evaluative criteria. Such
an analysis would alsoc point to the range of case study skills and
strategies evident in the 42 case studies. The detailed analysis
was mainly gqualitative, 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 1in 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 1list of skills and Constructivist teaching/learning
strategies cannot be complete; this may have affected the
results of the analysis to some degree. The vcriteria
were,however, 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 evalusation
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 procedurs
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unnecessarily. It 1is possible that in some cases, other
researchers would have categorised a skill or strategy
differently.

4.3 SUMMARY

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 ainms
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 colleection, 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 1include subjectivity and the omission of certain

evaluative criterisa.
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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 ANALYSTS AND EVALUATION OF SKILLS IN THE CASE STUDIES

Table 5.1 shows the results of the analysis of skills in the 42
case studies. A total aof 296 skills was determined from the
analysis.

5.2.1 GEOGRAPHICAL SKILLS

The highest percentage (70,82%) of Geographical skills fell in the
oracy/literacy category. Graphicacy skills accounted.for‘ 22,30 %,
numneracy 4,06 ¥ and fieldwork 2,72 ¥%.

P

(i) Qracv/Literscy

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/literascy skills

is important, a more equitable distribution among all the
Geographical skills is desirable.
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TABLE 5.1
THE ANALYSIS OF SKILLS IN THE 42 CASE STUDIES
n = 2%
GEOGRAPHICAL SKILLS
OTHER SKILLS/QBJECTIVES . .
aracy/ graphicacy nueeracy fieldwark TOTAL
literacy
i b4 i 4 b4
PROCESS factual recall 18,48 8,11 0,68 0 27,37
coaprehension 15,33 &,73 1,33 ¢ 21,61
application 10,47 6,41 1,35 6,48 18,94
analysis 0,34 0,34 0,34 0,34 1,36
synthesis 2,03 1,01 0 1 3,04
) evaluation 3,04 6,34 0,34 ¢ 3,72
ATTITUBES peaple &,41 0,34 0 0,34 1,09
enviransent 3,07 0,34 0 0,34 3,73
VALUES 6,41 0,34 0 0,48 7,43
INTERACTIVE SOCIAL 3,04 0,34 ¢ 6,34 3,72
SKILLS
TOTAL 70,92 22,30 4,06 2, 160

(ii) Graphicacy

The poor representation of graphicacy skills (22,30 %) is
particularly disturbing in the 1light of the fact that one of the
most important aims of Geographical Education is the nurturing of
such skills (Balchin, 1872}). Furthermore, one way in which
Geography as a discipline distinguishes itself from others 1is on
the basis of graphicacy. It is significant that a number of case
studies included graphical stimulus material, but failed .toc develop
pupils’® graphical skills by setting applications directly related
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 1is 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 1ittle emphasis on the
development of pupils” numeracy skills in these studies.

(iv) Fieldwork

Fieldwork 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 subjeect "real” for pupils. Fieldwork
provides for the concretisation of abstract theory and also
provides the opportunity for the development of & wide range of
cognitive and affective skills. Case studies of environmental
hazards, in particular, lend themselves to local fieldwork studies,
and in South 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 impsct. Furthermore conducting
8 local case study of a hazard in the field 1is one of the most
effective ways of making pupils more aware of their environment and
of envirénﬁéntal problems. It also provides the opportunity for
real-world involvement in issues and for participation in wvarious
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 as jmportant graphicaoy,
nuneracy and fieldwork skills.

5.2.2 OTHER SKILLS/OBJECTIVES

(i) Brocess 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
ig generally accepted that the more complex, c¢ritical 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 spplication, 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 “Jjustify, analyse, distinguish,
criticise", etec., creates difficulty for the pupil in knowing
exactly what kind and level of answer is regquired. 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 Jjussives such as “Jjustify, defend,
explain your answer, criticise, and evaluate” after an initial
guestion, would allow for the development of worthwhile criticsal
thinking -skills (Earle, 1880). Questions which simply regquired 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 Jjustification is
requifed. '
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(ii) Valuing Skills
Values were previously defined as "our standards and principles for
judging worth" (Shaver & Strong, 1882:17). It is important to
remember that values are not simply feelings or emotions, but have
intellectual meaning that c¢an be defined and clarified (¢(Shaver &
Strong, 1882). Values are thus both cognitive and affective.

The analysis of wvaluing skills in the case studies revealed s 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 wused 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 1issue 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 wvalues. 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 'df 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 previocusly
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that attitudes are not the same as values, but are & number of
interrelated beliefs and feelings focused on some object (Shaver &
Strong, 1882). Together, our values and beliefs determine our
attitude towards something, and ultimately through attitudes find
expression in behaviour (Raw, 1888). Attitudes are therefore wvalue
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
waé not evident in the applications. In addition, case studies
which provide only fsactual information on hazards, without the
attendant human values and attitudes dimension, fail to educate
pupils effectively about environmental problenms. 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 1is significant that some case studies included information on
people’s attitudes towards the environment, but the applications
did not allow for much further investigation of such attitudes by
the pupils. As a result of this, pupils were not led to guestion
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 péople’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, unsatisfasctory attention.
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(iv) Interactive 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, etec., 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

explore 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 promotss

empathising with other pecople in different circumstances is ideally
suited to the development of social skills. Pupils should be given
the opportunity to explain and defend their own 1ideas 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 RELATIOR TO
PROCESS SKILLS, VALUES, ATTITUDES ARD SOCIAL SKILLS

An important advantage of the matrix is the additional information
vielded 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 wunder 50 % of all
skills in only 3 out of a possible 44 cells mnust 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
4)- 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
eguitable distribution among the skills as a whole, with certain
cells commanding higher percentages, but not so overwhelmingly
high.

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 spplications based on the case studies.
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THE ANALYSIS OF CONSTRUCTIVIST TEACHING STRATEGIES

TABLE 3.2

IN THE 42 CASE STUDIES

072
CONSTRUCTIVIST TEACHING STRATEBIES b
INTRODUCTORY/ 1. Brainstoraing exercises 0
EXPLORATORY, 2, Debates and discussions 3,54
ACTIVITIES ' 3. Role play 8,33
1, Simulations and games 0
3. Exanining & reviewing evidence 20,83
b, Exanining & reviewing options 5,35
7s Conducting experinents 1,39
8, Conducting fieldwork 2,78
EXPLANATORY/ 1, Providing & explaining ideas 33,33
SOLUTION 2, Reviewing & evaluating ideas 1,39
ACTIVITIES 3. Providing & explaining solutions 8,33
3. Reviewing & evaluating solutions 0
3. Predicting outcomes/consequences 9,72
b, Reaching group consensus 0
7. Model design and explanation 1,39
8, Scientific field research )
TAKING 1, *Frasevork fieldwork® D
ACTION 2, Writing reports and letters ]
3. Involveaent in real-world/lncal
issues 1,3
TOTAL 100
TABLE 3.3
CONSTRUCTIVIST TEACHING STRATEGIES
RANK DRDER
n =1y
H
1, Providing and eaplaining ideas 33,33
2, Explaining and reviewing evidence 20,83
3. Predicting outcoaes/consequences 9,72
1. Providing and eiplaining solutions 8,33
4, Rola play 8,33
8, Exaaining and reviewing options 5,98
b. Debates and discussions 3,56
8. Conducting fieldwork 2,78
9. Conducting exuperiaents Ly
9. Reviewing and evaluating ideas 1,39
9, Model design and explanation 1,39
9. Involveaent in real-world/local issues 1,39
13, Brainstoraing exercises 0
13, Siaulations and games 0
13, Reviewing and svaluating solutions ]
13, Reaching group consensus 0
13, Field research 0
13. Writing reports and letters 0
13, Frangwork fieldwork 0
TOTAL: 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
ontcomes/conseguences (9,72 %) (Table 5.2). In mogt‘ cases however,
these strategies were individual exercises and were concerned only
with developing 1literacy/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 1,38 ¥ of Constructivist strategies.
This 1s a highly unsatisfactory result, bearing in mind the wvalue
of such an activity in developing wvalue and attitude skills,
interactive social skills and critical thinking skills. Such
attitudes also =allow the pupils to experience a real issué'(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 1in 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 (1,38 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, critiecal thinking skills and the c¢reation 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 1light
of Constructivist learning theory.

The absence of brainstorming exercises and simulations and games
is another surprising omission by the aunthors. Brainstorming
exercises in particular have Dbecome 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 develcopment of more complex, critical
thinking skills (Marsden, 1878). Role playing strategies were found
(8,33%), but 1in every instance were confined to pental role
playing. Cass (1883), 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, 1is 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 zrank order
positions. It is revealing, too, that the 1lowest rank order 13 is
shared by no fewer than 7 strategies, all with zero percentages,
and the second lowest rank order 8 is shared by 4 strategies, all
with negligible 1,38 percentages. In contrast to the iong "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 1is unacceptable and a better
distribution amongst all the strategies, in partiéular the “taking
action” strategies is desirable. The more demanding Constructivist

strategies, which would promote the development of complex,
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evaluative skills, are inadequately represented in the case
studies.

In order 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 nexXt section.

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 selscted

were:

(i) The Laingsburg flood (in Swanevelder, C., et al., Junior
Geography 7) (Appendix 54).
{(ii) The earthguake 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 earthguake {in Carr, D., - et_al.,
successfnul Geography 7) (Appendix 5C).
(b) The Mount St. Helens and Vesuvius volcanic eruptions (in

Delaney, B., & Graham, D., Travel 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 prefersnce 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 ELKaingsburg 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"” 1in responding to the data, i.e., different yet
interrelated skills are used in responding to the guestions. For

example guestion (e):

Consider the information in fig 8.2 and the accompanying
description and apply vour own Jjuddement in identifying
all the factors that contributed to the cause of the
flood (my underlining).

In this guestion the pupils are regquired 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 stimunlated to examine and review the evidence/facts
and to communicate and explain their ideas. The figure contains
graphical and numerical information. Therefore, in answering the
gquestion the pupils develop a number of interrelated skills at the
same time. This is a definite strength of this case study, as many
of the case studies analysed develop different skills in a randem
and isclated way. Another strength of the case study is the clear
instructions given to the pupils at the beginning of the exercise:
"Study fig. 8.2 (p. 188) and the photographs (p.188) and consult an

1

atlas to answer the following questions
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TABLE 5.4
SKILLS ANALYSIS :LAINGSBURB FLDOD CASE STUDY
SEDGRAPHICAL SKILLS
DTHER SKILLS/OBJECTIVES ] .
oracy/ graphicacy nuapracy fieldwork TOTAL
literacy
No. No. No. _ Mo, No.
PROCESS fattual recall 2 1 Kt
tosprehension 2 2
application 2 2 1 3
analysis 1 1 2
synthesis
evaluation 1 1 1 3
ATTITUDES people
environaent
VALUES
INTERACTIVE 5DCIAL
SKILLS
TDTAL 3 8 ] 13
TABLE 3.3
CONSTRUCTIVIST TEACHING STRATEBIES ANALYSIS:
LAINGSBURE FLODD CASE STUDY
CONSTRUCTIVIST TEACHING STRATEBIES No,
INTRODUCTORY/ 1, Brainstoraing exercises
EXPLDRATORY 2, Debates and discussions
ACTIVITIES 3. Rele play
4, Sisulations and ganes
3s Exanining & reviewing evidence 2
b, Exaninig & reviewing options
7. Conducting experiments
B, Conducting fieldwork
EXPLANATORY/ 1, Providing & eyplaining ideas 1
SOLUTIDN ' 2, Reviewing % evaluating ideas
ACTIVITIES 3 Providing & explaining solutions
i, Reviewing & evaluating solutions
3 Predicting outcomes/conseguences
b, Reaching group consensus
7 Model design and eaplanation
8. Scientific field research
TAKING 1, *Framework tieldwork”
ACTIDN 2, Writing reports and letters
3 Inyolveaent in real-world/local
issues
TOTAL 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 1lack of applications
promoting wvaluing and attitude skills and the 1lack 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 guestions.
(ii) The Earthouske Hazard in San Francisco {(Appendix 5B>

Tables 5.8 and 5.7 show the results of the analysis for this case
study. What is evident is the satisfactory distribution of oomplex'
process skills, valuing and attitude skills and interactive social
skills. Geographical skills, however, are confined to the

oracy/literacy group, with the exeception of one graphicacy skill.

The strength of this case study rests in its combination of wvaluing
and attitude skill with higher order process skills, linked to a
variety of Constructivist tesaching strategies. The newspaper
‘cuttings provide excellent stimulus materials, showing different
human responses to the 1889 earthguake, while the map provides
graphical information on the area’s geology, faults, the epicentres
of the 1888 and 1808 earthguakes and various settlement features.

The first application based on the case study requires the pupils
to write a report, based on an eys-witness account of an earthguake
in the area sometime in the future. In doing so, the pupils adopt
the mental role of a reportsr, and base their reports on what they
predict the most important impacts are most 1likely to be. The
authors do not, however, specify what type of reporter is reguired,
e.g., newspaper, radio, television, etec. In order to do this, the

pupils firstly have to understand all the implications of a severe
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TABLE 3.6

SKILLS ANALYSIS. : 5AN FRANCISCD {1989)

EARTHOUAKE LASE STUDY

BEOSRAPHICAL 5XILLS
OTHER SKILLS/DBJECTIVES . .
oracy/ graphicacy numeracy fieldwork TOTAL
literacy _
Moo - Xo. No. No. o,
PROCESS factual recall i 1
coaprehension
application 1 1
analysis
synthesis 1 1
evaluation 3 3
ATTITUDES people. 2 2
environaent 2 2
VALUES 2 2
INTERACTIVE- SOCIAL 1 1
5KILLS
TOTAL 12 1 13
TABLE 3.7
CONSTRUCTIVIST TEACHING STRATEBIES ANALYSIS: .
SAN FRANCISCD [1989) EARTHBUAKE CASE STUDY
CONSTRUCTIVIST TEACHING STRATEBIES No,
INTRODUCTORY/ 1, Brainstorming exercises
EXPLORATDRY 2, Debates and discussions 1
ACTIVITIES 3. Role play 1
1, Simulations and games
3, Exarining & reviewing evidence 1
b, Exansining & reviewing options 1
7, Conducting experiaents
8. Conducting fieldwork
EXPLANATORY/ 1, Providing & explaining ideas 1
SOLUTION 2, Reviesing & evaluating ideas 1
ACTIVITIES 3. Providing & explaining solutions
4, Reviewing & evaluating solutions
J» Predicting ouicomes/consequences 1
b, Reaching group consensus
7. Nodel design and explanation
B. Scientific field research
TAKING i, "Franework fieldwork®
ACTION 2, Nriting reports and letters
3. Involveaent in real-world/local
issues
TOTAL 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 Ffuture earthguake 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 wvalues and attitudes in a meaningful, stimulating
exercise, where both cognitive and affective skills are integrated

in one exercise.

The second part of the exercise, 1i1.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 1living in the San Francisco ares=. Pupils are
reguired to examine and review their ideas based on three
progressive gquestions, leading to a discussion which may develop an
empathetic understanding of the pecople 1living in an earthquake
hazard area. Pupils are reguired to place themselves in the
position of native San Francisco residents, and are asked to
respond to guestions relating to reasons Ffor living in the ares.
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 1living

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 1living 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
stimalus materials are disjointedly spread over -sé€ven 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 chosen on the basis of
their below-average range of skills and Constructivist teaching
strategies. In addition the researcher chose those case studies

which promoted less complex process skills.

(1)

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,
vet the aunthors 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., 1in which the pupils-encapsulate the
main ideas of the topic under study. The researcher believes that
thé 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, vet no application 1is 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
SXILLS ANALYSIS : MT ST HELENS AND MT VESUVIUS
YOLCANIC ERUPTIDNS CASE STUDY
BEDGRAPHICAL SKILLS I
DTHER SXILLS/DBJECTIVES .
oracy/ graphicacy nuaeracy fieldwork TOTAL
literacy '
No, No, No. No, o,

PROCESS factual recall 2 2

coaprehension

application

analysis

synthesis

gvaluation
ATTITUDES people

environaent
VALUES
INTERACTIVE SOCIAL
BKILLS
TOTAL 2 ' 2

Treert




112

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, howsever, offer scope for some .form of local
Ffieldwork and involvement, especially those on environmental

hazards (Chapter Two).
In terms of meeting the evaluative criteria which the study is

capable of meeting, then, these two combined case studies were

entirely inadeguate.

(i1)

Table 5.8 provides the results of the analysis of this case study.

No Constructivist strategies were employed.

TABLE 5.9
SXILLS ANALYSIS s ARMENIAN (19BB)
EARTHOUAKE CASE STUDY

BEOSRAPHICAL SXILLS

DTHER SKILLS/OBJECTIVES . .
pracy/ graphicacy RURBracy - fieldwork T0TAL
literacy
No, No. No. No. No,

PROCESS factual recall b 1

coaprehension 1 1

application

analysis

synthesis

eyvaluation

ATTITUDES people

environsent

VALUES

INTERACTIVE SOCIAL
SXILLS

TOTAL 1 1 2
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Only two 1less complex process skills are developed in the three
applications based on the case study. As 1in the case of the
previous case study, the informétion 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 guestion "Could people have been responsible for
making the effects of the earthguake so bad?” more fully, but the
researcher contends that i1f no Jjustification for the answer is
regquired, the majority of pupils will simply respond with a "knee-

jerk” yes/no type answer.

In addition to this, the guestion is clumsily constructed and

poorly worded. The use of the word "bad"” 1is especially poor. More
appropriate words to use in its place may be "disastrous”, or
"catastrophic”. Also, a rewording of the guestion 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 earthgquake? Do you
think that this is an acceptable situation or not? Give reasons

for your answer."”

Question Z "Where was the epicentre of the Armenian earthguake?” 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 gquestion and the confusing

information.
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The researcher believes that far more adequate applications could
be developed for this case study, but the authors have failed to
spend sufficient time considering the range of possible responses
toc the applications. In general, then, 1t 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.

The researcher wished to select a case study which would:

(i) be highly satisfactory in terms of meeting the evaluative
criteria,
(ii) point to the possible weaknesses of the case studies

encountered in the South African texts.
(iii) 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 Lesoctho” {(Musgrove, A., Data
Response for GCSE Geographv) (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 1t 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 usefulness 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
1eVe1, 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 WwWith more demanding gquestions.
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 (Jjunior or senior) at which they are aimed.

Tables 5.10 and 5.11 show the results of the analysis of the
Lesotho soil erosion case study. What is immediately noticeable
are the high incidences of both skills and Constructivist teaching
strategies. A total of 58 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 1revealed a high incidence of synthesising
process skills in particular, distributed 1in the oracy/literacy,
graphicacy and numeracy categories. Valuing and attitude skills

were well represented.

The strategies analysis showed a high incidence of strategies
relating to the communicating and explaining of 1ideas 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 detalled 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 : LESDTHD SOIL ERDSIDN
CASE STUDY
SEDBRAPHICAL BKILLS
DTHER SKILLS/DBJECTIVES - ]
pracy/ graphicacy nueeracy fieldwork TOTAL
literacy ]
No. No. No.” - o, No.
fartual recall b 1 7
coaprehension 1 1
application 3 3 2 11
analysis
synthesis 7 9 3 19
evaluation 2 2
people 3 5
environsent 3 5
5 5
INTERACTIVE SOCIAL i !
3 19 & 54
TABLE 5,11
CONSTRUCTIVIST TEACHING STRATEBIES ANALYBIG:
LESOTHD 5DIL ERDSION CASE STUDY
CONSTRUCTIVIST TEACHING STRATESBIES No,
INTRODUCTORY/ 1, Brainstoraing exercises
EAPLDRATORY 2, Dedbates and discussions i
ACTIVITIES 3. Role play 2
4, Siaulations and gases 1
3. Examining & reviewing evidence 2
b, Exanining & reviewing options 1
7. Conducting experisents
8. Conducting fisldwork
EXPLANATORY/ 1. Providing & explaining ideas I B
SOLUTION 2. Reviewing % evaluating ideas 1
ACTIVITIES 3. Providing & explaining solutions 1
i, Reviewing & evaluating solutions 2
3s Predicting oulcomes/consequences 3
b, Reaching group consensus
7. Nodel. design and explanation i
B, Scientific field research
TAKING 1, *Frasework fieldwork*-
ACTION 2, Writing reports and letters
3. Involvesent in real-world/local
issues
TOTAL 3
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introductory mapwork activities (Question 2) which familiarise the
pupils with the country’'s location in southern Africa, and its
weather patterns. The second part 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
3,4,5,8). The pupils are involved in interpretative and prediction
exercises based on their own mapping and graphing exercises. It is
sighificant that the pupils are led to analyse and synthesise the
information on based on thelr 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 Leéotho 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 wviewpoints and
values embodied in the roles of the peasant Koro family and the
government extension officer. It 1s 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 alsc involves eritical thinking skills of analysis,
synthesis and evaluation. They are not simply playing roles based
on a "make-believe”, Tanything 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 visws of
the peasant farmers and the government officer. In this way pupils
develop an empathetic understanding ofvthose involved in the issue.
In =all guestions the pupils are required to Jjustify 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-



118

average case study. The study has:

(i) a wide range of skills (in particular higher order
process/Geographical and valuing/attitude skills)

(ii) a wide range of Constructivist teaching strategies

(iii) a selection of interesting, accurate .and meaningful

stimnlus material

(iv) precisely worded applications
{(v) a logical, seguential investigation of the various
issues. The enguiry method of 1learning (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.
5.8 SUMMARY

The analysis and evaluation of the 42 case studies in South African
texts revealed the following shortcomings:

(1) The heavy bias towards the development of oracy/literacy
skills.
(ii) The inadequate emphasis given to the development of

complex, critical-thinking skills.

(iii)d The dearth of strategies promoting the development of
positive values and attitudes towards people and the
environment. ‘

{iv) The scant attention given to the development of
interactive social skills.

{(v) The lack of more demanding and more advanced
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Constructivist teaching strategies, such as the “taking
action” strategies.

The two 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.

The 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 the development of critical
thinking skills and valuing skills. 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 1in Chapter Two can provide
helpful guidelines for developing more satisfactory 1local 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, logcal hazards, of which there are
numerous, should receive greater prominence in South Afriééh texts.
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6.1 INTRODUCTION

This study focused on case study teaching materials related to
hazards, as presented in South African and British texts. The
priﬁary 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 Paradign.
Evaluation criteria were based on the current aims of Geographical
Education and current learning theory, in particular the theory of

Constructivisnm.

It was shown in Chapter Two +that the teaching of case studies of
hazards in Secondary School Gesography 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 c¢ritical 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 s=een against research in a South African
context, which c¢laims that teachers are not sufficiently well
trained in pupil-centred participatory teaching strategies (Ledger,
1977, Ballantyne, 1988; wvan Harmelen, 1881) and this mitigates
against effective teaching. In the light of the evidence that the
textbook 1is possibly the most important tocl in South African
teachers’ hands today (Diepeveen, 1882; Mophiring, 1883), textbooks
ought to include materials and strategies reflecting current
learning theory (Nightingale, 1874). Research, however, has
revealed shortcomings with regard to South African Geography
textbooks (Mophiring, 1883; Drummond & Paterson, 1881; Rulashe,
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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
evalunation. It was suggested that approaches and models may be
placed on & 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 guantitative and gualitative methods of

evaluation.

The examination of materials svaluation methodologies revealed a
diverse range of aims, objects, methods and evaluative criteris.
Weaknesses were found with regard to poor theoretical frameworks
and single evaluation methods. Methods proposed by Garcia &
Armstrong (1879), Haccoll (1884), Hutchinson (1887) and Pomerantz
(1991) provided wvaluable ideas for the evaluation methodology
adopted in this study. o

The methodology applied in the study (Chapter Four) therefore
represents an eclectic combination of 1ideas gleaned from the
studies mentioned above and methods specifically developed for this
study. It 1is 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 problens
in the presentation of hazards in ths texts:

(i) The Geographical skills of graphicacy, numeracy and
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fieldwork were pcoorly developed, in relation to the

development of oracy/literacy skills. Fieldwork skills
in particular received very little attention.

(ii) Insufficient emphasis was given to the development of
complex, critical thinking skills. The development of
factual recall skills predominated. - -

{(iii) Exceptionally poor attention was given to the development

of interactive social skills,

(iv) 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.

{(v) More demanding and advanced Constructivist teaching
strategies were exceptionally poorly represented. This
proved to be a8 notable shortcoming, in the light of the
value of such strategies in encouraging actual
involvement 1in real-world, 1local issues. NMost case
studies offered strategies which did not progress further
introductory and explanatory ones.

{vi) A number of applications were characterised by poor
wording and a lack of clear and precise instructions.

{vii) 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 42 case studies analysed gave 1little
evidence of optimising the opportunities for effective
teaching/learning and for 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 1882 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 1link 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 c¢riteria, compared with the Scuth African
studies. This case study, and those contained in the British texts
analysed in Chapter Two, can provide useful guldelines 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 1is sorely
needed during the period of +transition and increasing budget
reductions, which could 1lead 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 1light of these needs, and in view of the shortcomings
associated with materials evaluation methods, it is sugsgested that
the methodology devised for this study may be utilised in the

following manner:
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(i Teachers may use the skills evaluation méthodology
applied in this study to develop more satisfactory
applications based on case studies specifically, but also
on any section of Geogfabhy.

(ii) Teachers may use and adapt the evaluation methodology to
evaluate a range of subject textbooks, which need to be
purchased by the school. This 1is seenm &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.

(iii) Teacher education and in-service teacher education
institutions may utilise the methodology to teach
students and teachers about textbook evaluation methods.

(iv) Textbook writers, editors and publishers may employ the
evaluation methodology to develop nmors satisfactory
applications in South African Geography textbooks.

(v) Local case study materials on a variety of South 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, ressarch has pointed to the need for improvements in
teacher training (Ledger, 1877; Ballantyne, 1988). Improvements in
Geography textbooks therefore cannot occur in isolation: they must
be linked toc an overall programme of improving teachers’
perceptions of modern methods in Geographical Education. Van
Harmelen (1881) thus suggests five ways to improve teachers’
perceptions of learner-centred teaching strategies'and to encourage

the wider use of such strategies, viz.

(i) A journal or bulletin designed specifically for South
African Geography teachers.

(ii) In-service courses for teachers.

(iii) Local Geography study groups.

N
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(iv) Publications which are accessible to all teachers.
(v) A data base of current Geographical information.

The researcher believes that these recommendations need to be re-
affirmed in the 1light of the results of this research. The
recommendations offer improved ways for practising teachers and
student teachers to remain abreast of eurrent’ 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 (1981).

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 1in the 1initial Fformulation 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) The choice of textbook evaluation criteria and the use of

methods of evaluation by Geography teachers in South

Africa. o

(ii) The development of appropriate “teacher friendly”, yet
theoretically sound textbook evaluation methods.

(iii) '~ The presentation of materials in Geography textbooks.

(iv) 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, 1885) and that
financial considerations, polities and hidden agendas
play an important role in determining the guality and
suitability of Geography textbooks awvailable  in this

country.
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6.4 THE PERCEIVED LIMITATIONS OF THE STUDY

(1) Evaluative research is by virtue of its

necessarily subjective, to a lesser or a greater degree.

The researcher concedes, therefore, that an element

subjectivity is unavoidable in this study. -

(ii} The methodology employed in the research was extrapolated

from an analysis of models and approaches, in sducational

evaluation in order +to find an appropriate methodology

for this study. The methodology and the evaluative

criteria may therefore be criticised on the grounds

being idiosyncratic and too narrowly defined,

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
and that this evaluation methodology may

considerable value to be used and adapted by

researchers 1in the Ffuture. It 1is Dbelieved

that the

approach adopted in this study is novel and innovative,

and may be adapted to suit the different

researchers, tITeachers and textbook writers, not only in

the field of Geography, but in other fields too.

(iii) The evaluation focused on a small section

Geography textbooks. The results of this study

therefore limited to only this section, and therefore a

wider generalisation of the results is not wvalid.
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8.5 CONCLUSION

Change is the only certainty .in the South African  educational
scenarioc today. Faced with the task of redressing historiecal
educational imbalances, educators in every field of education will
have to meset new challenges as part of the process of transition.
An important challenge is that of changing teachers’ 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 classroon.

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 wviews 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 into ths exceptionally
broad field of textbook evaluation, and it is hoped that the
utilitarian findings of the research may ultimately benefit the

"end-users” of these materisals.
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APPENDIX 2A
THE 1992 CAPE EDUCATION DEPARTMENT JUNIOR SECONDARY COURSE SYLLABUS
FOR GEDSRAPHY ORDINARY BRADE:
PRINCIPLES AND AINS AND THE
SYLLABUS CONTENT ON HAZARDS FOR §TD. 7.

PRINCIPLES ON WHICH/THE CURRICULUM IS BASED

The nature of Geography

Geography studies the relationship between man and his
physiocultural environment. As such it has 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
General education of the pupil

Education is concerned with the development of the 'whole
human being'. The curriculum should therefore

2/ee..
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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 apprcach 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 should 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/ce.n
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* Objectives should be meaningful 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:
Observation

The way in which the environment is "perceived” 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
unigueness of a place

* consult audio-visual teaching media, source mate-
rials and other conveyors of information to obtain
factual information.

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. ‘

Skills

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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* 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 conld be solved and
decisions made bv wav of critical, divergent and
creative thinking.

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 commit-
ment to the environment by developing a 'caring atti-
tude'. This means that they will be expected to

* realise that conservation is essential

* understand that the balance of nature is largely
dependent on man's wise management of his environ-
ment.

Pupils need to develop 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/cces
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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.

TEACHING GUIDELINES
Teaching approaches

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 information, 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/¢en.
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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.

Teaching aids and techniqgues
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)

* Satellite 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
measuring instruments 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 diagrammatic 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 mdché/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 techniques

* Throughout the vyear pupils should undertake short
independent study tasks on work related to the

requirements of the syllabus.

7/ eeen
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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 and 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 reguired.

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

The growth of urban
settlements and the
birth of metropolitan
areas and megalopolis

NATURAL HAZARDS, PRE-~
CAUTIONARY MEASURES AND
COMPENSATION

Discuss TWO ol the
following four categories
of natural hazards:
Natural hazards owing to

catastrophic weather con-
ditions

Droughts

Winds

Natural hazards owing to
internal (endogenetic)
earth forces

Volcanoes

Earthquakes

- Growth tendenclies;

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 to be taken into
account

Areas of occurrence and con-
segquences

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

Earthguake zones

Conseguences

Detection of tremors and shifts
which may precede earthguakes

- 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 Socuth 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).

to South African
few foreign exam—
e.g. those in
South Western Cape
{i,e. Boland) and along
the San Andreas fault
in California.

- Refer
and a
ples,

17,0
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CORE SYLLABUS CONTENT

DETAILED CONTENT

COMMENTARY

3.3

3.3.1

3.3.2

Natural disasters owing
to external {exogenetic)
earth forces

The force of fast flowing
water

Powerful subsidences

The force of ice and snow

in motion

Wind as a powerful force
in transporting particles
and destroying forms of
life

Disasters caused by man

Explosions at nuclear
power stations and the
consequences

Large-scale ecological
disturbances caused by
pollution and over-ex-
ploitation of resources

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

Floods

Catastrophic subsidences, e.g.
sinkholes in Karst regions

Avalanches in mountain areas
Icebergs

Advancing coastal dunes and de-
sertification

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 Lo com-
bat the effects of
these hazards should be
stressed.

Reference ko seismo-
logical stations and .
early-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
realistic way.
Integration of mapwork
and illustrated source
materials should
characterise 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 2B
ROBERSON AND LONB'S SAMPLE STUDY METHOD
SOURCE: ROBERSON & LONB, 1938:252-237

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,'? and for teaching purposes has been
locateu 1n Nara prefecture, where villages closely resemble the one
selected. The onginal 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 agnculturc, with special
reference to climate and topography

The aim of the lesson is to show human response o environment in
rural Japan. The equipment required is a sample study map (lig. 2)
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Fig. 1. {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? (Nagova.) Distance? (80 miles.) See if
vou 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 buraku
means then? (Village.) Our farmer lives, like most Japanese farmers,
in a village. What sort of land is the village on? (Upland.) Whyisit

* Answers to the questions are indicated in brackets throughout to give continuity.
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Table 7
TyricaL BUDGET OF A JaPaNESE FARMER FOR ONE YEAR

Yen : 2en

Income Expenditure .. -
Ricecrop - 1004 Rent . 504
Barley crop 64 Fertilizer and implements 208
All other sources - 248 Taxes 30
—_— Food 345
Total Clothing 52
—_ Repairs, light and fuel 44
Wages for farm labour 43
Miscellaneous 134
Total —_

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 another.) 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 paddy may need explanation.]

4. Here is a description? written by a man who visited this area.

Barley is cut in May; 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 bedsin 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 of it is exported. . . .

.
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Fig. 2.—Duplicated map for class study. (Alter Trewartha, by kind permission of

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 may grow potatoes. This winter grain is sown in
clumps along the top of the ridges, for the Japanese believe it is less likely
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.) When is barley planted? (October~November.)
How? (By hand; on ridges.) Why? (No 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? (Winter.) 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 all 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, barley.) 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:3?

The bush mulberry is planted at about two-foot intervals in rows spaced
3 t0 4} 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.) Without it our farmer would have no silk cocoons
to sell.

9. We 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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APPENDIX 2C
EXAMPLES DF CASE STUDIES IN MODERN BRITISH TEXTS

SOURCE: PORTER, 1989:8-9; 18-21

1.3 .
Environmental
hazards

Figure A Location ot the
Karakoram Mounia rs

In earlier times people’s lives were
much more closely linked to their natu-
ral environment than they are today.
This was especially true when most
families used the land to produce their
own food. Urbanisation has made many
people\much less directly dependent on
their natural surroundings. In the
United Kingdom, we may complain
sometimes about the weather, but there
are few other natural or environmental
controls which directly worry us all that
much.
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Figure B Natutal hazards in order of priority as seen by the peop e of ire Karakoram

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 of Northern
India and North-east Pakistan. Here
people have to face a wide range of
environmental hazards. The region is in
one of the world’s major earthquake
belts (sece page 13). Since 1900, over
1250000 people have died in carth-
quakes in the Karakoram. A single
earthquake in 1976 killed* 242000
people.

Earthquakes in the Karakoram bring
with them other natural hazards. They
cause Jandslides and rockfalls, which
besides damaging villages and houses,
can ruin cultivation terraces on the
hilisides. 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 D).
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
shaken by an earth tremor.

Figure C Hazard How diagram {see queshon 3)
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Living with hazards

A scientific survey team studied the
area and found that the only way to
remove the risks altegether would be to
relocate villages. But there were few
alternative sites. A move from hillside
to valley would lessen the danger of
landslides, but increase the risk of flash
flooding. Villagers were not keen to
mave in any case. They did not want to
leave their traditional homes, crops and
tivelihoods.

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 villagers to receive the technical
education they would nced to build
better quality houses or protective
walls, or dig bigger river channels to
take flood waters. In any case the costs
are well beyond what they can afford,
and they need all their time to grow the
crops required for survival.

In the Karakoram. people are pre-
pared to overlook the hazards of their
natural surroundings so that they can
deal with their evervday problems.
Perhaps this explains why many people
live in hazardous areas of the world
despite the risks involved. On page 120

Figure D Buildirgs typical of the 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.

Figure E Selilements
overshadowed by the
Karakoram range. People whe
live in this reguon care inote
about things iike schooing.
healih care and therr crops than
they do about naturat hazrds

QUESTIONS

1 With the help of an atlas:
to the Karakoram Mountains.

is a part.

N

shock of earthquakes or landslides.

N

lowest rankings on your list,

lack of medicine
rockfalls

crop prices
no schools
lack of firewond

<

a) Name fieo countries outside India and Pakistan which lie close
b) Name the larger range of mountains of which the Karakoram

¢) What is the average height of mountains in the Karakoram?
d) Try to find some reasons why the Karakoram area is
vulnerable to earthquakes {see pages 12-17),

a) Describe how houses in the Karakoram are constructed.

b) Explain why such houses are often unable to withstand the

3 Copy and complete Figure C with the help of the list below:
earthquakes failure of water supply
flooding land and soil erosion

Below is a list of some of the problems of living experienced by
Karakoram people. Put the list in rank order of importance. as it
might be ranked by a Karakoram villager. Justify the highest and

What other problems could be added to the list in question 4?
Write the section of the survey team's report headed What is
needed. In it outline some proposals for schemes which might
make life easier for Karakoram people. Justify your proposals, but
alsa puint out the problems they involve,

floods
crop failure
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Mount St Helens 1:

The

O

e eruptxon
o

Figure A (nght} Mouni St Helens
erupting on 18 May 1880

Figure B (below) How the
eruption happened

1 January 1980 Mount St Helens is 2950 m high and covered in ice and snow

-

Pressure causing Key
sweliing and fractures | :]

rock formed by eruplions.
400 BC to 1857

[Jrock formed about
86 000 years ago
20 March Series of earthquakes begin

27 March Small eruption of steam and ash begins | E:l ;‘3“,‘;,,‘,‘,’.;’2 years ago !
Aprit North flank bulges | °
{ E magma and lava

debris |

; ash and gas

— — — outiine of mountain
an 1 January 1980

17 May 196Q Rapidt swelling
occurs gunng

the night

18 May 1980 8.00 am Earthquake triggers huge landslide of rock. glacier ice and soil
8.32 am Mountainside collapses

Gases. ash. lava and mud pour out

Deadly cloud of dust.

lateral rock and gas blasted
N, blast out at about 120 km
gy
per hour

14 seconds

Whole shape of mountain changes

June 1980 ~ September 1981 ,’\\

Fursther erupbons buvid up a
new lava dome. changing the
shape of the mountan agan

At 8.32 am on 18 May 1980 an earth-
quake triggered the collapse of the
north side of Mount St Helens (Figure
A), in the state of Washington, USA.
Mount St Helens is o voleano which had
not been active since 1857, Its eruption
was the first volcanic event in the USA
since 1917. Not surprisingly the erup-
tion attracted a lot of public and scien-
tific interest. Scientists had been pre-
dicting the eruption and were prepared
to follow its progress second by second,
Even so, the fury of the eruption took
the scientists by surprise and several of
them were killed. '

How the eruption
happened

Figure B shows the chain of events from
1 January to September 1981. Mount St
Helens steamed and smoked, bulged
and then blew up. In 14 seconds a
deadly cloud of hot ash, dust, rocks and
gas, travelling at 120km per hour, de-
stroyed huge arcas of forest, wiped out
wildlife, and killed 60 people. The shape
of the mountain changed completely.

What caused the eruption?

Mount St Helens is one of many vol-
canic peaks in the Cascade Range of
Washington and Oregon states. The
peaks have heen built up by a series of
eruptions over the last 20 million yvears.
On the map (Figure C) note how the
small Juan de Fuea plate is moving
away from the Pacific plate. The Juan
de Fuca plate is heing pushed under the
North American plate and is forming a
deep oceanic trench.

The Juan de Fuca plate is being
pushed downwards at about 2 em every
year. As it descends it melts because of
the high temperatures deep in the
earth’s erust. Here it forms molten rock
or magma tsce Figure B on page 12).
This magma is less dense than the rocks
surrounding it, and so it tends to rise

back towards the surface, a distance of
about 100 km. It may become trapped

just below solid surface rock where it

forms magma reservoirs. The magma is
often under pressure. Where earth-
quakes cause fractures in the surround-
ing rocks. through which pressure can
be released, an eruption is almost cer-
tain to oceur.

These conditions threaten the whole
of the Cascade Range of mountains with
eruptions triggered off by earthquakes.

Types of volcanoes

As Figure D shows, volcanoes are clas-
sified according to certain qualities.
These are:
e shape
e how they are formed
o what they are made of

Some volcanoes are erupting all the
time. The cruptions are gentle and at
regular time intervals, like a hiccup
releasing the pressure underneath. In
other cases the pressure builds up ever
a long period, and when the volcano
finally blows its top it does so with
devastatling 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.
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Volcanic materials

Lava Magma which has reached the surface. Lava may be as hot as 600 C
When cool ¢ sohdifies iito rock,

Ash anc dust  Fine parlicles of lava which form dense red-hot clouds. Can be spreas over
a wide area and deposited many miles from the eruption,

Cinders Remains of the old neck and cone thrown out with the lava.

Gases Include carbon monoxide, carbon dioxide, and hydrogen sulphide.
Can sometimes form a hot glowing cloud called a nuée ardente.

Steam Heated underground water. Forms clouds which may resuit in a heaw,

storm soon after the eruption.

Figure O Composition and types of voicanoes

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-table for the eruption of Mount St Helens, using
the following headings: Date, Time, Event.

3 Name and describe three materials which the Mount St Helens
eruption produced.

4 Explain the role of the following in the Mount St Helens eruption:
a) plate movement d) earthquakes
b) subduction e) fractures
¢) density of magma

5 Do any of the types of volcanic forms listed in Figure D describe
Mount St Helens?

6 'Will St Helens continue to build until it surpasses its former
majesty, er will it blow itself apart in a new fury of destruction?

(National Geographic Magazine, 1881)
Which possibility do you think seems the most likely to occur

during the next few years? Justify your view.
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Mount St Helens 2:
After the eruption

Figure A The elfects of the
Mount St Helens eruption

The cffects of 18 May 1980 were not
limited to the seene of the eruption
itself. The eruption changed the envi-
ronment over a wide area (Figure A)
and aflected the lives of many people.

Rivers )

When the mountain erupted, the sides
of the volcano were still covered with
ice and snow from the winter. The
intense heat melted the ice and snow to
release 200000 million litres of water.
The water turned the debris from the
landslide into huge mudflows which
poured into the river valleys and blocked
them.

The North Teutle River was one of
the worst hit, The valley floor was
raised by up to 200 metres. With its
natural channel clogged, the river

began to wander freely over the debris
surface. [t cut away embankments and
began to form new meanders which
threatened bridges, roads, and rail-
ways. At one vital bridge the American
army spent 18 months digging away
100 million cubic metres of debris. By
doing this they rechannelled the river
and prevented further flooding,.

Coldwater 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
channel had to be dug during the weeks
after the cruption.

Debris reduced the flow of the River
Columbia so much that ships were trap-
ped in the harbour at Portland. Inten-
sive dredging was needed before the
port could be reopened.

Key Coldwater Lake Spirit Lake
New exit channel Harry S Truman's
[28%] area of ashfall B
- . WASHINGTON needed o quge ]
[[Jarea o windbome ash . 5 ]/
{carried at 6000-13000 m) MONTANA .
Amount of debris (rom differant eruptions| OREG%‘AHO
Eruption Date Airbome debris
Tambora 1815 80  (m?)
Mt Mazama 4600 BC 42
Krakatoa 1883 18
Mt Katmai 1912 12
Mt St Helens 1900 BC 4
Mt St Helens 1980 1 \
Key N
Ashfall 18 May \ /
e jover -
50 mm it
[ J10-50mm
[ Junder
10 mm
Bridges [t n
% N Mudtlows and debris
threatened R choked valleys and
killed fish in reservoirs Swift
(CQ"{’{:&,,’, f ———————— N . Reservoir
Sited-up .a/ e —
channel, ! [T T T e e —
dredging N B Key
needed 1_ vvl.. [ ash tiow
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" P " / L :] mud and avalanche flow
ey e GAMS B ”
Height in reservoirs Wildute destroyed Streets [T mud tiow
metras _ - inerstate in Gitford Pinchot covered conierous forest
[J2600-3500 highways Nationai Park In ash [} tmit of complete devastation timber beyond this point
over 3500 58 urban areas scorched and dead, but still standing)

Wildlife and forests

The hot mud pouring 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.
Hundreds of elk, bears, cougars, and
mountain goats in the Gifford Pinchot
National Park were destroyed. Al
together two million fish, birds, and
animals perished in the explosion. Al-
though some forns of insect life - such
as flies and ants — began to revive
quickly, 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 covered 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 prevailing winds. Most of it
fell in Washington and western Monta-
na where some places had 70 mm of
ashfall. The ash cloud steadily widened
as it drifted east and was seen over
much of the United States (Figure A).
Within 17 days it had circled the globe.

Scientists thought that the eruption
might Jead to colder climates by the
dust absorbing incoming solar radia-
tion. Although the eruption was spec-
tacular it produced much less dust than
some other recent voleanic 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. Fortunately, since the
eruption had been expected, most
people were evacuated from the danger
area. Nevertheless 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 severely
limited because of the fears of further
eruptions.

QUESTIONS

1 Study Figure A:
a) Name three places affected by the eruption. In cach case state
how each place was affected.
b) Copy the main features of the right-hand map. On your copy
draw a circle with a radius of 20 km with Mount St Helens in the
middle. Colour it in, List the main effects of the eruption within
this area.
2 a) Produce a checklist of as many effects as you can find in the text
and pictures. Your list might start off like this:
blocked valleys
embankments cut
bridges threatened
b) Now draw up a table with the three headings shown below and
copy your list 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)

©) Write a paragraph about how long the effects of the eruption
lasted.

3 The viewpoints of four people about the eruption are shown below.
Select one person’s opinion and say how it compares with the other
three.

/ ) need 1o gel just one more sequence of pictures, 3

ROBERT LANDSBURG. photographes
Who nevet returned Hom the mountan

~'F1atk 16 the Mountan, the mountain taiks 1o me, § am part of
hat meuntan. the mountamn & part of me * Yy

MARRY § TRUMAN, olderly remdent of )
the mauntam. retused ta foave and /
aied dunng the eruptan

“Yuek! Three feet of mud all over tha place.”
JOE HALLECK, schooioy from Toutle

( “it’s been casting us 100,000 dotlars 3 day. Yakima doesn't

have the resources. The siate and federal govemments
must heip.”
LARRY WITTENBERG. official of
\ town of Yaluma /
. o —
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APPENDIX 4A
DEFINITIONS FOR THE WIERARCHY OF PROCESS BKILLS
{Adaptad from Jones 1784:239)

the pupil’'s ability to store inforsation in his aind and to recall it later in substantially
the sase fora, This say include knosledge of facts, teras, rules, procedures and theoriss,

COMPREHENSION:  the pupil’s ability to know an abstraction { 2 roncept or a skill, for example) well enough to
be able to desonstrate it correctly when specifirally asked to do_ so, This includes the
separate abilities to translate data froa one fora to ancther {2.9. to construct a clisatic
graph froa teaperature and rainfall figeres), to interpret dala and to predict trends froa
provided data,

APPLICATION: the pupil’s ability, using accuaulated knowlsdge and comprahension skills, to solve a new
problea. Usually np mode of solution or procedure is specifiad.

ANALYSIS: the pupil’s ability to study a statement {which in the case of Beography could be in the froa
a map, diagram, graph or photograph as wmell as a prose passage) and separate it into its
constitusnt parts, to distinguish between fact and opinion, betueen relevant and irrelsvant
and hetwesn cause and effect,

SYNTHESIS: the pupil’s ability to build up separate slssenis inio a connected whole and so produce a
unigue comaunication on a topic, as in an investigation leading to an individual study or
project,

EVALUATION: the pupil’s ability to make judgesenis about the value of various ways of solving probleas or
ways of tackling a probles.

APPENDIX 4B
LIST DF SDUTH AFRICAN STD. 7 BEDBRAPHY TEXTBODKS
USED IN THE EVALUATION

AUTHOR NANE OF BOOK
1. Larr, D., &t al, Buccessful Beonraphy 7
2, Delaney, B, % Brahas, D.G. Trayel your world 7
3. Earle, 1., gt al. Window on the world 7
4, Bear, D.5.; &t al, Shuters Beography 7
5. Holees, P., et al, Enjoy Beoaraphy Std, 7
b, Magi, L.M., st al, Mew Geography in Action Std. 7
7. Swanpvelder, C.J., 2t al, Junior Beparaphy 7
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APPENDIX 4C

TABLE OF THE 42 CASE STUDIES USED IN THE EVALUATION

1)
2!

4"
5'

74
8.
9,
10,
11.
12,
13,

14,

15.
1a.
17,
18.
19,
20,
21,
22,
23,
24,

235,
25,
27.
28,
29,
30,
31,
32
33,
34,

35,

34,
37.
38,
39,
0.

i1,
#2)

SDURCE

Earle, J. gt al., {1992)
¥indow on the snrlq 7

W oW W W & ® W w W o W

Larr, D., 8t al., {1992)
Successful Beography 7

w om w @ @ W W @

Ssanevelder, C.J., st al,,
{1992}

Junior Beography 7

Bear, D.5., st al.,
[1992)

Shuters Beography 7

Delaney, B., & brahaa. D.B
{1992)

Travel your world 7

Holees, P., Bt 3l.,
{1992)

Enjoy Beograph éiﬁ; )

I0PIE

Armero pudflow

'Mt. 5t. Helens earthquake
¥orcester sarthquake

1989 San Francisco sarthgquake
Best Rand subsidence

Halvis Bay dune migration
Laingsburg flood i
Morthern Cape flonds

Lyclone Domnina

Eastern Transvaal acid rain
Melspruit river pollution
Tanker nil pollution
Chernobyl nuclear sxplosion

1991 Bangladesh flood

U.5.4, tornadoes

Krakatoa volcano

Mayado del Ruiz volcano
firaenian sarthquake

1989 San Francisto sarthquake
Cameroon lakes

1987 Matal floopds

Kuwait war

South African soil erosion
1970 Bangladesh flood

Ht. Yersuvius volcang

Mt. Pelee volcano

Mit. 5t. Helens volcano

Huang He River floods
Laingshurg flood

Buoin Point dune migration
Koeberg nuclear power station
Chernobyl nuclear explosion
Namibia/Peru overfishing

Bi. §t. Helens volcano

San Francisco earthguakes |

1954 Alaska earthquake
Laingshurg flood

1987 Natal flood

River pollution fieldwork
Mt. §t. Helens/

Mt. Versuvius volcanoes

1904 San Francisco earihquake
Laingsburg flood

EABES
95

95-97
192
103
104

115
118-119
119

123
134-135
137

139

143

125

13t

132-133
134-135
134-137
139

130-141
132-143
154-157
158-159
158

167-18%
185-170

- 171

185-187
187-187
200-201
211-212
212-213
227-228
105-109

109-113;
115
109-115
126-128
126-129
143
30-42

42-43
119-120
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APPENDIX 4D
SKILLS EVALUATION MATRIX

TOPIC OF CASE STuUDY! , " SOURCE., PP.

GEOGRAPHICAL SKILLS

- "

" OTHER orRACY /
SKILLS / LITERACY | GRAPRICACT| NUMERACY | FIELDWORK TOTAL

ORJIECTINES

Ticks| Ne. | Tieks| No. | Ticks| No. No.

4
o

Ticks

Factual
Recall

Compr‘ehension

Application

PROCESS

Anal 5535

Sﬂnt.hes;s

Evaluation

Peop]e

Envirenment

ATTITUDES

VALUES

INTERACTIVE
SoclAL SKILLS

TOTAL

Pt et e [ —— —— — —— — —— ] ————— s L ——— iy e et
e e e Jew e e et b bt [t it s [t s —y s e,
et et et |t ——— —— ——— — e St it bt St et

— —— -—-—_——-——.—.[—-__..__—p—-——..__.a-—u—-—-——...__.__.._——_.._.._..__..__..-—w-—.—.—.
bt et ]| oy i wh — —— e — — ___.._.F_..._....__, - . —
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APPENDIX 4E
CONSTRUCTIVIST TEACHING STRATEBIES EVALUATION TABLE

TOPIC OF CASE sSTWDN. SOURCE: PP
, :
CONSTRUCTIVIST TEACHING STRATEGIES TICKS NO,
Yol X . )
% ! Braxnstormma exercises
= . .
5 2 Debates and discussions
Rel ]
3 3| Rele play
ol @ {4 | Simulations and games
\— » . . hd »
§ E 5 Examxmhg and r’ewewma evidence
0 = . . .
t § b EXammmS and review1h3 oPtions
>
8 7 Concluctth P)cper"nme,hts
g g Conductinj fieldwork
H
- l Pr‘ovid;nﬁ ord explciih'xhs ideas
8 2 Re,wewfhj ard eVo\uatihS 1oeas
=3 , . .
3 o 3 R"ovidlrs ard ex]olalmr‘g solutions
ig 4. Revfcwinﬁ and evoluatx}-nj Solutiors
¥S 5 Predict outcormes S
P 1ctin orm Co Lence
S Z § / conseq
% :i) 6 Reachinﬁ group consensus
é 7 Model desish ard explanation
& g Scientific field research
5 2 ] " Frarework  fieldwork "
Z0 |2 Wbitihj reports ond letters
E § 3 TIrvelvernert im real-world/loca)'lssues

TOTAL
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APPENDIX 3A
LAINGSBURS FLODD CASE STUDY
SOURCE: SWANEVELDER EI AL., 1992: 197-189

Laingsburg flood (1981)

Another disastrous flood that struck South Africa was the Laingsburg
flood of January 1981, when the Buifels River flooded the town
Laingsburg and the area downslream, claiminglhe lives of 104 people.

Studyfig. 6.2 (p. 188)and the photographs (p. 189)

and consult an atlas 10 answer the Jollowing ques-

tions:

(a) In which direction does the Buffels River flow?

{b) In which mountain range docs the Buffels
River rise?

(¢) Name the main tributaries of the Buffels River.

{d) What, according to fig. 6.2, was the rainfall al
the various farms in the area during the period
23 10 25 January 19817 Calculate the average
rainfall for the area in this period. Was it
sufficient 1o produce a flood in its own right or
was the flood associated with its distribution
in the catchment arca?

() Consider the information in fig. 6.2 and the
accompanying description and apply your
own judgment in identitying all the Tactors
that contributed to the cause of the flood: ©
Muike a list of the possible damage that was
caused. Do not forget about the farming
community, urban services and communica-
tion and transport facilities. Use the photo-
graphs on p. 189 and your atlas.
(g) Draw a pencil line connecting al] the points
of origin of the tributaries. What is the ap-
proximate shape of the linc?
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Fig. 6.2 Calchment area of the Buifels River with its Iributaries. The rainfall (in millimetres) was measured

on farms for the three days 23 10 25 January 1981. Notice the confluence of the streams at Laingsburg and

the narrow gap through which the river passes al that point. Most drainage sysltems ar

that water Irom pre!:ipnaﬁon over 1he entire catchment area does not reagh ige poimao;z cpoe:frllfs?:czegli:e'
ls?{;l'le lime. The drainage system of the Butlels River is more semicircular in shape. Run-off Irom ail the
ribuiaries therelore reaches the poinl of confluence {Laingsburg) at the same time. Thal is why Laingsbur
is prone 1o lloods, even from moderale rainfall over the entire calchment area. 9 9

1 Wwagn

Two photographs clearly showin

g lhe resulls of the Laingsburg flood of January 1981. The one sh
lhelhouses were washed away - only the foundalions remained. The other shor»\}:s how sludge, sev:r: how
metlres thick, has been deposiled, as at this garage In the maln sireet. Over a hundred lives waere Jost.
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APPENDIX 3B

5AN FRANCISCO EARTHBUAKES CASE STUDY
SOURCE: BEAR, ET AL. 19921 109-113; 115

8.3 ALASKA 1864 — 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 have taken to
save lives?

o 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.

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. Write 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

KEY WORDS

block glide
epicentre

harbour wave
landslides
secondary damage
seismic

tsunami
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Figure 8.3.1 Houses on steep
slopes just north of
Golden Gate in Mill
Valley (see position
on the map on
page 113)




0qo .
Anchorsge

(EARTHOUAKE)
1964

San Franciseo
(EARTHOUAKE)
9

Figure 8.3.3 Recent earthquakes in
the USA

Figure 8.3.4 An earthquake warning

1964. The following are some of the human stories that arose
from this disaster, Like St. Helens, this event did not kill all that
many people, but it was studied in great detail.

Extracts from FEarthquake in the Planet Earth series
published by Time-Life books:

Along the entire south-central coast of Alaska, the carth
shrugged like some monstrous animal turning in its
sleep. The convulsion shuddered along the Alaskan
land-mass with awesome speed and force, cutting an 800
kilometre swathe of destruction fromt the fishing port of
Cordova in the east to Kodiak Island in the west.
Rockslides und avelanches crashed down the sides of
mountains, roadways collapsed, bridges crumbled, entire
towns were ravaged. .

In Penney’s department store, mirrors and display
cases exploded into shards of glass, chunks of cetling
plaster shook loose and fell. Then the lights went out.
Carol Tucker found a stalled escalator and blundered
down it. Somehow she got down the next flight to ground
level. Just before going out the front entrance she paused.
At that moment the building’s facade, massive concrete
panels 12 cm thick, began to break off the structure and
cascade into the street. A young man crouching on the
sidewalk was crushed to death. A woman driving by was
struck and killed in her car.

A new six storey apartment house — mercifully
unoccupied — collapsed in a heap. A crevasse opened up
beneath the Government Hill elementary school, tearing
the structure down as one wing dropped 6 m into the
depression. A 400 m section of 4th Avenue ripped apart;
bars, stores, pawnshops, and cars along one side dropped
three metres in a splintered tangle of devastaiion — by
some geological freak leaving the other side intact.

In north-west Anchorage a 30 block area slid
horizontally in what geologists call a bloek glide.
Structures at the edges were shattered, but those near its
cenire survived.

In addition, the shaking destroyed road and rail links, but
perhaps the worst was still to come. The heaving of the land and
landslides cascading into the sea generated giant harbour
waves at Valdez, 200 km east of Anchorage. A freighter, the
Chena, was lifted onto the dock, crushing workers on the
quayside. The shoreline collapsed, causing harbour waves to
surge back and forth. A lighthouse, 11 m above sea level, was
broken off by the waves.

At Seward, 120 km south of Anchorage, an oil tanker was busy
loading when the earthquake struck. The oil lines parted,
spewing oil over the water and the quayside. Huge storage tanks
on shore split open and there was soon a wall of fire across the
whole of the seafront. Harbour waves surged across the pier, not
dousing the flames but spreading them, The harbour waves soon
abated, but another terror was soon to make itself felt.

. photograph of steep slope
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Figure 8.3.5 San Francisco case-study
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® 250 known dead, toll may rise @ Motorists crushed, many fires

San Francisco quake disaster

Looting, vandalism in cocaine-dealing area

A powerful carthquake struck
San Francisco at the height of the
evening rush hour yesterday,
killing at least 250 people and
injuring more than 500, officials
said.

The earthguake ripped out
parts of roads and a packed Bay
Bridge, crushing motorists.
Rescue workers struggled to free
people from trapped buildings
while fires rouared in the
fashionable Marina area near the
Golden Gate Bridge and other
parts of the hilly ourist city.

Califomnia officials 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 lifts
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 m section of the bridge

also collipsed. Motorists hung
on to the crumbling masonry by
their fingertips until they fell on
the roadway and into the water
below.

Skyscrapers swayed by as much
as 2 m, trapping people in lifts.

The city's police chief, 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

SANFRANCISCO - 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 vver the quuke-
damaged city.

Fire engines and ambulances,
sirens howling, picked their way
through the darkness and over
glass-strewn streets as a few stars
peeked through a layer of smoke
from a fire raging in the Marina
district.

And desperate people lined up
20 deep at pay telephones to call
home.

“Answer, durnit!” 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 sobbed
uncontrollably. “I've got to
know, I've got to know. What
happened?” He said his house
was undergoing renovation and
he feared that some of the
supports may have been
undermincd by the quake.

But on other streets, the scene
seemed festive. Some fireworks

were set off, and children played
outside.

Tempers flared occasionally at
the lines for telephones. At one.
a shoving muatch broke out
between a man in line and a man
on the phone. The 1wo were
pulled apart and the people in
line agreed to talk no more than
three minutes cach. — Supu-AP.

Flgure 8.3.2 (this page and opposite) Some newspaper cultings about earthquakes caused by the San
Andreas laull in San Francisco

The Gran on the San Andreas fault

WATSONVILLE - A few miles
south of the Santa Cruz
Mountains, epicentre of the latest
earthquake to strike California, the
walls of Vivienne Dutro’s house
groaned and cups rattled from the
nearby San Andreas fault.

But the 87-year-old woman,
who survived the even more
powerful  San  Francisco

carthquake of 1906, was
unperturbed by the drama, even,
perversely. a little pleased.

Apart from her concern for the
dead and injured. Mrs Dutro
thought the quake would tum o
10 be good for California.

“A lot of newcomers will get
nervous and move out of the state,
which we are happy for,” she suid.

“It’s getting 100 crowded here for
our liking.”

Mrs Dutro and her husband
Walter (85) have lived within a
few kilometres of the San Andreas
fault all their lives and, like many
native Californians, 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, San
Francisco secms 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.

As | clear the rubble out of my
kitchen. 1 realize that 1 could
have been seriously injured had |
been there when the ceiling fell.

Food rots in my refrigerator in
the hot Indian summer. The
candles are running out.

We have had 1 400
aftershocks. More people have
been evacuated in the hard-hit
Marina district. 1 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
slow and unfocused. Their
speechis slurred. We are groping
for something.

And some officials say the
double-decker freeway that
collapsed - Killing more than 250
— is beyond repair.

We know, too, that bodies, but
no survivors, are being extracted
from crushed cars. And we
survivors all remember how

often we have driven on that
murderous freeway.

On the radio, ! hear of
hysterical residents in the Marina
district pleading with those
demolishing their homes.

But they are not allowed to
retrieve their belongings before
the bulldozers move in.

Yesterday the mood was
bizarre. People barbequed in the
streets. Deck chairs were lined
up on the sidewalk.

The future looks grim.

Disaster is no surprise

Taking chances in city of beauty

San Francisco, one of America's
most beautiful citics with its
elegant seascape and temperate
climate, is also one of the
deadliest with the unstable San
Andreas fault running alongside
n

SAN FRANCISCO - The San
Andreas fault is the greatest
fracture anywhere in the eanh's
crust. Severe quakes have hit San
Francisco as far back as 1869 and
one in 1906 aimost doomed the
city.

Those who live in the city's

splendour know they are 1aking
their chances and it was no
surprise when. disaster hit again
yeslerday. The quake which hit the
city was more than 30 times
greater than that which hit the Bay
arex in June 1988,
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BEFORE DISASTER STRIKES

Bl PREPARE A FAMILY PLAN 0 PREPARE A SURVIVAL KIT

i » Waler in plastic containess.
;u KI.I:: 'l::’lwl; contac) each olher in . . » Atirst aid |,ﬁi| ¥
ith spare N
« ¥now where 10 go 1o get help * Alorch wi i
» Know the likely activilies of all ) batieries and ¥ spare bulb A

kgw i ey ; ;l:':l::lslm ratho and spare =}:‘§ “QE-J

« Canngd tood and an apener

B CHECK AND STRENGTHEN STRUCTURES AROUND YOUR HOME

* Foundutions

« Chinuey

« Hol water eylinder
v Healers

» Heavy turaiture

I LEARN SOME PRACTICAL

SURVIVAL SKILLS
LEARN HOW T0:
© Turn off the wluctricity, ges snd
wator 3 the maing
« Culloch and save waler 4
» Pepare Bot tood without electricity
oryas
© Byitd temporary hyglentc toltet

e venisasu it at0 X DURING A STRONG EARTHOUAKE

« Knup calm » Stay indoors » Yake cover in 3 doorway ov Dy a strong struciure
« Koep away Irom windows, heavy luradorg ani structures that might move
PSSR RIS IIIIREIES | 0 e siarnG STOPS

© Check yowsel! and oihers around you Jor injuries - give Hrst aid

« Pul gut smait lires.

! LEARN HOW » Yur ot power, gas and waler at the mains

« Be aware of allesshocks - they can destroy already weakened strucluses

IF YOU HEAR THE CIVIL DEFENCE WARNING SIGNAL -
turn on your radio and wait for Instructions

a2 L T i e

COLLECT PAMPE);I
LOCAL CIVIL DI WHEN A STORM THREATENS
ORGAN'SAT'ON . !lsl?lf l:t llglliilivsv 5.:1233-; n‘iix tuose boards and saoting irgn « Pl subbish ting

CCIVIL &
057 g rict

YOU WHAT TO DQ « Chieck your survival kil - is it ready

whete they cannot be blown about « Flace tape

1ov 3 quick ped away? acyuss large windows * Stay indoors during the storm

* Pul valuadle pussessions « Sheliey o the slronges? part
m above possidle lived of e bouse » 1l The roo! starts
water lovels 16 lilt - open windows on the,
 Polsuntuy substances D shitered side of the house
shoutd also de placed above * Listen 1o the radio for
Tlgug waler levels

B WHEN A TSUNAMI WARNING 1S
ISSUED IN YOUR AREA
« i you ase near mi“lm; « move to high ground or go
! g

:‘(‘:::‘i?:y‘:‘v:‘: :lv’;ras g 7\1 5
estuavies - tsunawiis Can travel”, =2
alony these 31 greal speed

« Never 4o 10 the beach to walch 2 tsunami coma in -
11 you s06 the waves it wilt de 100 late to escape

N ANY DISASTER - DO NGY GO SIGHYSEEING _» DON'T FORGET YOUR PETS - THEY NEED CARING FOR AS WELL!

B DURING A VOLCANIC ERUPTION

« Stay indoors = Close doors and
windows « Check your survival
kit - du you have enough drinking
water saved? = il you have lo o
wutside - cover.your eyes, nose
and mouth » Keep tlothes you
wear qulside sepaiale from
clothes wom inside

Figure 8.3.6 Extracis froma

BE FORCED 7O LEAVE YOUR HOME
New Zealand PRI o it sob bt A ALy ittt o SR,
phione book. home - 1ea? GH this. page nd post” « n the Leler Box S0 1 €20 B Seet om 1he 4030 TS ik S36e Ihe fesCuers Lme. Time €an mean hues
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published by the ——— e — —— - .
New Zealand Civil FILL THIS IN IF YOU LEAVE YOUR HOME
Delence 1 wereryay amipm WE HAVE GONE 70
Association 1o help THE 15
people prepare lor
disasters

1.1 Shaking ground

1.3 Block gides

1.5 Disease

2. Volcanic hazards

23 Ashial
- 24 Lavafiows

. 2.5 Clirﬁaiic ch;:mgé

The shaking earth generated giant sea waves or tsunamis.,
which are sometimes incorrectly called tidal waves. These not
only surged into the narrow bays of the Alaskan coast, but
spread out across the Pacific Ocean, travelling at 600 km per
hour. A family of four was drowned as they camped out on a
beach on the coast of Oregon, thousands of kilometres from the
epicentre. Ten people were drowned in northern California
and the waves were observed in Japan some 6 000 km from the
epicentre, although they had lost their fury over that distance.

The earth continued to vibrate to after-shocks for 18 months
after the initial shock. Billions of dollars worth of damage was
done, but, due to the low population density, only 115 people
were killed.

Earthquakes around the world

Earthquakes and volcanoes oceur mainly along the edges of
tectonic plates, but there is no place on earth that is completely
free of seismic activity. Energy from folding and faulting of the
crust can be stored in the rock, only 1o be released as an
earthquake millions of years later. The largest earthquake
recorded in South Africa occurred in the old fold mountains of
the south west Cape in 1969, destroying muany buildings in the
area around Paarl and Tulbagh. Other quakes have caused
minor damage in southern Natal and the north eastern Capein
recent years.

. Neprepamdlortben?'
&=
R =

Figure 8.3.7 Another eanthquake

warrning

_ SUMMARY OF ENDOGENOUS HAZARDS

CLASS DISCUSSION

According to you, why do
people live in areas that are
subject io 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?

Resuits

1. Se!smic hazards (earthquakes) )

Precautions/Prevention

1

i.2‘ Landslides 7 wwﬁ.o.ads and r'ivers blocked

D m_ég'e‘to.téuildings. bridges, etc.  Better baf&ng standards

 Avoid building above unstable
ground (very difficult 1o avoid)

Land stides siae;\}olays over slip-
pery clay layer

14 Fire I Gas. oil and electricity lines
broken. causing fire

earthquake, People drink dirty
water

" Avoid buildi;mg on clay

) Turn off gas, oil and power sup-
plies during a iremor
* Keep a few days’ supply of drink- |

Clean wa!ér suppl disrijsted b); ' L
mg water and water-puriiying
tablets

4 s e e bt o e g

'

2.1 Nuée ardente and Ignimbrites Fast-moving clouds of hot ash Vandnt Obey official warningsilro;vaéuaté A
as 1

2.2 Lahars ’ -Faét-moving hc;t Vriillu»d'ilows>

i
buildings
Lava flows down slopes of
mountiin

Increased rain/decreased rain

E O]Jey o'ﬁiciél warning; !6 i
B B o evacuate. Move to high ground
Slow building up of ash on top of . Wear masks. Sweep ash off roof
i ;o prevent coliapse. Give up and i
i leave : i

i Not bossib[e to prAevdvia whal '
¢ changes will take place, therefore
|_"ot possible 10 take precautions |

Obey 6Hicial wami;g; o evééuate ;

PLT
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APPENDIX 5C
NT. ST, HELENS/MT. VESUYIUS VOLCANCES CASE STUDY

SOURCE: DELAMEY & BRAHAM, 1972:40-42

Case Study: Mount St Helens

Close studices of Mount St Helens began in
1969 by a team from the University ol Washe
ington in Seattle. I 1972 they established
permanent observation stition, and in 1977
the USA Congress gane funds for sophisticated
seismic monitoring instruments, Thus by 1980
Mount St Helens was closcly waiched, with
more than 50 stations.

.
Countdown to disaster

1980
20 March First strong guake measaring 4.2,
22 March Quake of 4.0.

25 March

Continuing minor quakes

forced Forest Service 1o close .
the area to the public. By eve.
ning there were three guakes ©

27 March Explosion on nonh side of

peak (steam eruption).

Mid-April Large bulge ncar top of old
. cone observed.
12 May Bulge grown by 150 m.Quake

of 5.0.

Quake of 5.1,crater explodes.
(Sce Fig. 3.17.) Mount St He-
lens erupts.

18 May 08:32;

The cruption caused damage in two main
ways, As the bulge broke loose it was huried
down the nonth side of the mountain. The rock
in the bulge, surrounded by water and very
high temperatures for so many days, had been
turned into clay. Some 3 billion m* of mud, ash,

! ruck and ice drapped into the upper waters of

the Toutle River, forming deposits as thick as
180 m. The heat of this avalanche melted snow

Fig 3.17

Source: Gary Rosenquist / Ezrh
Images

Buige: For more than a msrith
before the 1980 erugiion
pressure of the magma
chamber caused the norih ‘ace
of the mountain lo buige
upward and outward. At G£:32
on'18 May an eanthguake
broke the unstable buige locse.
starting the landslide uncer
way in the photograph.
Landslide: Huge quantities of
rock-and ice slide dowr: the
narth face of the volczno.
Superheated water in the *ock
flashed to steam and explozed
laterally from a tissure micway
down the slope then upasrd
from the summit. The p*sto
laken five seconds alte: the
first, shows the emerging
plumes of steam and
pulverised o2k,

Blast: Fifteen seconds after the
first photograph was taker the
fandslide and steam explos-ons
uncover the magma cham ber,
its power redoubled. :he
explosive release of stear jels
upward from the collapsing
summit, while the magma self
blasts a high-velocity cloud of
superheated debris horizor:ally
from the shatiered north ‘zce.
Surge: Clouds of ash and
debris obscure the entire riarth
face of the volcano jus: 25
seconds into the sequernce of
photograshs.

40

per hour of 4.0 of more.

and ice on the flanks of the mountain, and this
mixed with the debiris 1o form a huge mudfiow
which travelled nearly 30 kms down the river,
(See Fig. 3.17)

Atthe samie time the removal of all the nuss
of the bulge caused the pressurised, super-
heated water in the magma 1o fash 1o steam

in a tremendous fateral oxplosion. The cnor
mous force of this laterd blast knocked down |

timber (even trees as tall as 60 m and 5 m in
diameter) over an area of more than 650 km?.
The cloud of steum and ash (at temperatures
of about 250 "C) raced along a1 speeds over
300 knwh. The destruction, for more than
20 km in somi¢ directions, was total,

The cruption was not an isolated event,
Geologists have established that the mountain
has been active for about 40 000 vears! The
local North American Indians knew it was
voleanic and it had crupted in 1832 and 1857,
But by the 1980s the whole arca had been so
quict that most people were unaware that it
was in fact an active volcano,

Case study: Mount Vesuvius
Mount Vesuvius in laly is a child among volca-
noes.only 17 000 years old and 1 200 m above
sea level but it is ane of the foremost volca
noces on carth. It has been intimately involved
with mankind for at least 3 000 vears and is
surrounded by the lanpest population - more
than two million people - ever 1o live in the
immediate vicinity of an active crater. It is only
in recent history that much atteation has hcc;n
paid to it - the ancient Greeks and Romuans
paid more attention 1o o Vuleano and to
Strombuoli. The Greeks enjosed Vesuvius he-
cause it overlooked fenibe sonl. forests, beauti-
ful bays and safe anchorage By the time of the
Romans the arca was already populated with
prosperous farmers, merchants, public admin-
istrttors and holiday-makers. The towns of Hey-
culancum and Pompeii had been established
and were flourishing. Tn AD 62 the fisst sign of
danger came when a violent earthquake
caused serious damage in both places. During
the PEXT seventeen years new temples, hath.
houses,houses,tivems and theatres were buily
to replace thase destroy ed in the carthquahe,
When tremors began in mid-August of the
year 79, no one understood that Vesuvius was
warning of an cruption. A violent quake

- caused damage on 24 Augast and the sumimit
" of the mountain split apen. A fiery cloud burst
[ out with incredible speed. spewing out ash
| and steam. Pomprians were showered with

stones and pumice.and then fine ash. Hercula-
neum, 14 km 1o the northwest, suffered even
WaOrse s i tiver of mud engulfed the own,

When the cruption was over Herculaneum
and Pompeii had been buricd to adepth of 15
m.and Vesuvios had Blown away much of the
western side of the old crater. Both townas.with
their buricd dead. were officially abandoned.

By 1037 Vosonis had erupted many more
times. Then it fell dornant for nearly 600 ycars.
By this time Jush furests once again covered its
slopes and cattle grazed on ihe plain. No one
was ready for 1the devastation of 1631, During
summer quakes began which grew in intensity
and by December the crater was filled with
water. The cruption began on 16 December
with a series of explosions of ash and stcam.
Just before pevn on the 17th, two fissures
opened in the southwestern side and ffoods of
lava poured out. That evening rivers of mud
and new lava flowed out of the south side.
When the cruptions ceased on the 18th, more
than 4 000 pcopk had died. and Naples was
kneedeep in ash.

Vesuvius apuke up again with a series of

. ning violent cruptions between 1766 and

1794, By 184% 4 permanent observatory had
been built high on the mountain, It was from
here that the nest cruption, in 1872, was di-
rectly observed The ttalian physicist. Luigi Pal-
micri, made history by staying in observation
for the whole cruption! After this the moun-
tain was quict long enough for a mil line 1o be
built 1o the 750 m kel and a hoist to the top.
Many thousands tovk advantage 1o see the
craterat fiest hamd. This was blown away by yet
apother eruption i 1906, Once agin scien-
tists sayed in the obwervatory during the erup-
tions. Once 1hey had to rescoe sightseers
¢ngulfed by pas and ash! It was the worst
cruption since 1631 The mountain had lost
220 m from the crater rim,

Inthe years smce Yesuvius has erupted only
once.in 1944 Ihe ground is again green and
cultivated, and soew generitions of tourists
pape at the momntin and wonder: when
again?

Other volcanoes

The volcanic ishond ot Hareadd is about 800 000
vears old, but 1o the norhwest the islands are
even older, and Al were formed voleanicaly,
Far beneath the vrust is a magmatic “hat spot”
over which the crust is slowly moving. As it
moves cruptions produce voleanic islands
with cruters such as Kilauea and Mauna Loa,
The Hawaiian eruptionsare of the “quict” type.
Lavaisover 2000 °Cand suns like water. There
is some gas w»Inch causes spectacubar foun-
1ins of Lava up 1o 300 m high. Lava fills the
crater during an cruption and then spills over
torun down thu ks Thissery hot iviconls

+1

to form a smouth rock known as pahochoc .

! (pronounced pa-hoy-hoy). Cool, blocky, sticky

lava is known as 23! In the early 1980s. Kilauca
crupted over a period of several years, some
lava flows even reaching the sea.

The area around Jeeland is also volcanic as
it lics on plate boundarics, in this case along
the Atlantic mid-oceanic ridge. In 1963 wo
cruptions produced new istands. One volcano
produced only ash and pumice and the action
of waves quickly croded it away. The other was
coated with lava and was able to survive. It is
called Sunscy.

Neither of these eruptions were particularly
hazardous, however, but others were. In North
Island, New Zcaland, in December 1953 the
crater of Ruapchu was filied with boiling

watcr. Interaction with minerals dissolved out |

acids which soficned the crater walls, On
Christmas Eve cruptions broke the crater wall
and a secthing mass of boiling acid and mud
(called a lahar) rushed down the mountain-
side. It casily swept aside 2 rail bridge and an
express train plunged into the macistrom, kill-
ing 151 pcople.

In Columbia in 1985 the Nevado del Ruiz,
which had not crupted for 400 years. ¢crupted
during a violent carthquake. Mclting ice and
mud flowed down cither side of the volcano
and one such flow cngulfed the town of Arme-
1o 50 km away. 20 000 of the 23 V(U inhabi.
tants died.

In August 1986 in the Cameroon (central
Africa) Lake Nyos produced 2 carbon mono-
xide gas flow which killed more than 1 700.
Although there was no cruption in the classi-
cal voleanic scnsc, the cvent was voleanic in
origin. Lake Nvos lics on the Cameroon line, a
volcanic chain stretching inland from the

. Bight of Biafra through the Adamawa High.

lands.

H Teach yourself

Use the following exercises to make notes
on "Volcanoes”, and to improve your
knowledge of this exciting fieid.

1. How many active volcanoes are there
and what are their main causes?

2. Is it easy to classily volcanoes? What
are the simplest ways?

3. Summarise the important events of
either Mount St Helens or Mount
Vesuvius.

4. What are the main effects of volcanic
action?

5. Use books from your school or local
libraries to {ind out more about
volcanoes. Here is a list:
Earthshock, Basil Booth and Frank
Fitch, J M Dent, London, 1979,
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APPENDIX 3D
ARMENIAN EARTHBUAKE CASE STUDY

SDURCE: CARR, ET AL., 1992:134-137
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Figure 4.23 Ectguche woves in
Armenia.

Farthquakes

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 very high, so when they snap loose and move,
enormous amounts of energy are released in the form of
earthquake waves.

The point underground where the earthquake occurs is called
the focus.

The point on the surface immediately above 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 lives?

Armenia, Soviet Union, December 1988

At11:41 am on 1 December 19888, all the children at Elementary
School no. 9 in Gorky Street, Leninakan 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 ane storey
within a 40 km radius. The school buildings collapsed. Falling
walls and roofs killed 30 children and injured hundreds.
Leninakan was reduced from a busy city with a population of
290 000 to a heap of rubble filled with dead and dving 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 alive and rescued. She survived because her son
recognized a ring on her finger — the only part of her body that
was visible in a pile of rubble.

Fall.ing buildings killed many people. Modern buildings in the
.SO\'x.cl Union are built shoddily to save money. Most people live
in nine-storey apartment blocks which are made of precast
concrete slabs held together by mutal hooks. The walls and roofs
of many apartment buildings collapsed under the strain of the:
earthquake waves. The size and weight of the slabs made rescue
efforts very difficult. Offers of help came from all over the world.
B;;th(rich and poor countries contributed to rescue and relief
elorts,

The c.:arthquake fegistered 6,9 on the Richter scale. It was
cons}derably smaller than the shock waves experienced by
Mexico City in 1985 which measured 8,1. but the death tall was
much worse. 45 000 people died in Armenia, compared to 10 000
people in Mexico City.

Earthquake Top Ten

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?

. Could people have been
responsible for making
the effects of the earth-
quake so bad?

w

202 DD DR s
DEATHS  PLACE MAENITUDE DATE
(RICATER SEALE)

242000  China 7.8 - 8,2 July 28, 1976

200 000 Ching 8,3 May 22, 1927
oo  pssR 7,3 ock 5, 194D
100000 Chitia 8.6 Declo, 1920
100000  TJapan 8.3 &pt 1, 1923
63 000 fealy 75 D26, 1203
0000  Ching 7.6 Dec 26, 1932
66 794 Feru 7.7 May 3t, 190
000 Twkey 7.9 Dec 26, 1939

L 000 India 7.5 May3l, 1935_1

“lguie 4.24 Eenkhgqucke Top Ten,
1. Look atithe map of the continental plates on page 24.
Copy this map into your notebook.
2. Now look at the Earthquake Top Ten. Plot the location
of the earthquakes mentioned in the chart onto your

map. How close is the relationship between the
carthquakes and the edges of the plates?

ndividual

Did you know? :
Over a millien earthquokes

happen every year. Most of them |8
are s0 small that no one notices [

them.

Ore of the worst earthquakes in
history happened in China in J§
1556. Over 800 000 pecple M
were killed, =
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APPENDIX 3E
LESOTHD S0IL EROSIDN CASE STUDY

SOURCE: MUSSROVE, 1988:38-41

Disappearing soil -
a case study of Lesotho

Throughout the world topsail 1s being removed at an
alarming rate. Some estimates predict that the amount of
topsoil per person will be reduced by over 30 per cent
by the year 2000. Topsoil is of vital imporiance in
farming as it is rich in rotted organic marter, called
humus, and contains most of the nulrients essential to
plant growth. The boss of topsoil threaiens crop yields,
especially in the less developed world. Losses can be
made up by adding orpanic maticr and chemical
fertifisers 16 the soil, which is normal practice in the
more developed world, However, this can result in other
prablems, such as increasing the levels of nitrates in
sireams and encouraging an over-refiance on oil-based
producis.

Soil erosion is a natural process which has been going
on for thousands of years. Soil is either blown from the
surface by wind or washed awan by running water. The
latter process is called sheel wash. Today, on a world
scale, soil erosion has increased to the point where it is
greater than the rate of formation of new soil. In Lesotho,
Southern Aftica, the Ministry ior Agriculture has recently
estimated that 20 per cent of the best topsoil has already
been lost. This problem does not just afiect the less
developed world. In England and Wales 44 per cent of
the arable atea is at risk from suil erosion. In spring, the
effects of erosion can be seen when lighter coloured
patches of il appear on the hilsides. This is where
ploughing has turned the subsail onto the surface, The
deposits of fine material, often a metre thick, found in
valley bottums are further evidence of tapsoil losses.

FIGT Severe wsf e1onon svern ot g it 1educent vegelilon cover
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Papulation growth, the demand for more farming land
and greater productivity have contribuled to soil erosion
in many ways. In many parts of the less developed
world, population pressure has forced farmers to
cultivate steeply stoping land. Soil erusion is likely when
heavy rain storms occur on Jand which is not well
protected with a cover of vegetation. Elsewhere, such as
in the mid-west of America, long term rotations using
grass o hay have been abandoned in the interests of
improving efficiency. Instead, rows of crops, such as
maize and soya beans, are grown continuously
throughout the year, This reduces the amount of organic
matter binding the soil together and leaves the soil
between the rows exposed 1o wind and water erosion. In
other areas, farming has been extended into semi-desert
regions where the land is vulnerable to wind erosion
after the soil has been ploughed and the vegetation has
not vet grown to bind it.

1 Figure 1 shows the effects of severe soil erosion where
overgrazing has reduced the vegetation cover.

(a} Make a shetch of the scene in the photograph and
label the following: Gullies; Bare surface; Few
trees.

() Explain what is meant by Lhe term “soil crosion’.

() With the help of Figure 2 explain how the deep
gullies have formed.

td) Why is it important to reduce soil erosion?

DISAPPEARING SOI ~ LESOTHO

Heavy rain siorm

Spiash aeonion

1%
Gulty aroaton

Surtace run-off

becomes

Steat sroslon
Sol panwcles Rannater
ate aisplaced washes 3
by heavy ioose soil conceniraled n ulls
ramgtops off the surtace BNd iy sireams,

cutting deep gulies
whete Ihe Slope is steep

FIG 2 The soit erosion process

3 2{a) Make a copy of Figure 3, which shows the location

of Lesotho. Use your atlas 1o find and label the
following: Lesotha; Maseru tthe capilal of Lesotho);
South Africa; Mozambique; Namibia; Botswana;
lohannesburg and Pretoria (the capital of South
Africa).

(b Give your map a suitable title.

(¢} In which hemisphere does Lesotho lict

(d) What effect do you think this will have on its
seasonal patiern of climate?

T
ANGOLA L 2amBIA
\ e N
S 2 A aae ®
AN K
| AN t
1 Sy ZmBABwE ,
J S
r h ey
s 1
\
FIG 5 Lesotho's geopraphical regions
Cape Tewn Region Avstaga poputation density (pwunnwkm’ﬂ
0‘—‘—-‘—““13\‘ . Lowtanas 103
— e Foothils 42
FIG 2 Soumern Atca Mountain vatieys 25
. . Senqu Vatiey )
3 Figure 4 shows the population 1o1als for Lesotha tom s "
1946 10 1985.

(a) Draw a line graph to show the populalion krowth
in Lesotho. 1t is suggested that yau plot the sear on
the x-axis and the population total on the y-ases.
Use a dashed line to continue the line you have
drawn 1o make a prediction of the population sice
for the year 2000, ’
{c} Describe the patiern of population growth <hown in
yaur graph. What is the likely pattern of gressth in
the future?

th)

{d) The current annual growth rate of the poputation is
2.3 per cent. In what ways do you think thiv may
hinder cconomic development and put preseure on
resources in Lesotho?

te} Outline some of the ways that population pressure
could be reduced.

Connun date Total poputation {
a3 €5 748
TN 7R3 620
1 572625
‘66 T 216 815
e 5” 1500 000
et ate

FIG 4 Popuiation waas n Lesomo

4 Figure 5 shows the main geographical regions ef

Lesotho.

(a} On a large copy of this map, use the informwtion
from Figure 6 to show the population density uf the
regions, You could show this by density shading -
shading the regions with the highest density of
papulation in the dartkest colours.

th) From your map describe the distribution of
population,

FIG6 Population densives m Lesotho

5 1In the early 1970s an aerial survey was carried out to
identify how much farming took place on land
unsuitable for cultivation. This gives a clear indication
of the pressure on land resources. The results of this
survey are shown in Figure 7.
ta) On or near the map you have drawn for

Question 4, use the information in Figure 7 to draw
a bar for each region 1o show the percentage of
unsuitable fand which is being farmed,

{b) Either From vour map, desctibe the pattern of use
of unsuitable land.
Or What conclusions do you draw on the nature
of population pressure on available agricuttural
land in Lesotho now and in the future?
Percentage of cullivated ams on
Reglon wnsutiable tand (Le. stopes > §)
Lowtangs 86
Footris are
Sencu Vatley 08
{mciuomg mountan valleys)
Mountams. 811

FIG 7 Farming on unsutable iand

Ovcer 90 per cent of Lesotho's population live on the
land and depend on crop farming or animal rearing for
their livelihood. As a result of population pressure on
available land, farm holdings have become more
scattered and smaller (the average size is now less than
2 hectares). Nearly 15 per cent of sural families bave no
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UNIT 10

land at all. As you have seen, population pressure has
forced farmers to cultivate land which is unsuitable for
farming. Much of this land is steeper than 9°, which
makes it vulnerable to the crosion process illustrated in
Figure 2. In addition, grazing in the mountainous areas
has increased the problem. The size of herds rather than
their quality is more important in lmdiliona{ Lesotho
society and the loss of vegetation cover due to
overgrazing has led to further soil losses.

6 Figure 8 shows a model of soil erosion associated with
overcultivation and overgrazing, particularly on steep
slopes.

(3) Make a copy of the model shown in Figure 8.

{b) Use the model to write an explanation of how
(i) overcultivation and (ii) overgrazing can
contribute to soil erosion.

() 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 o show how overcultivation
and overgrazing can accelerate wind erosion.

Heavy convectional storms

L1 Rl torce of ran
! o nis soi surface -
splash eroson

Wheat and marze -
hungry crops which

quickly recuce sov feribty Rap:d run-off causing

sheet and qully erosion

e
Bare surtace. tew 1001s binding
the soil together Wite humus, R y
tow intifiration and tigh run-olf J

Downstream - fash tioods aue to rapia run-oft
cams rapsdly ssted up channel silt deposits
maag future Hooding more wkely

FIG 8 Soil etosion madel associated with over cultivation and over grazing

7 Mrs Koro is managing their family farm in the absence
of her husband, who is working on a one ycar
contract in nearby South Africa. The Koros were
allocated nearly 2 hectares of land in the Senqu valley
by the chief of their tribe when they were married. In
common with the traditional practice, they were given
three parcels of land; one good, one fair and one
poor. Mrs Koro's land holdings are shown in Figure 9.

The Koros also own a herd of 17 cattle, 35 sheep
and 20 goats, which they will need as a ‘bride price’
when their daughters marry. They do not own their
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 between
harvests, and the Koro family have litile incentive to
improve their farm and try to halt the soil crosion.
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(a} Study the information given in Figures 9-12 and try
to imagine the problems the Koro family face in
farming their land.

Either  Write an account of the problems the Koro
family face in farming their land.

Or  Work in pairs to produce a discussion
between Mrs Koro and an official of the Ministry of
Agriculture who is trying to help the Koro family to
solve their soil erosion problem as part of the Basic
Agricultural Services Programme that the
government provides.

Study Figure 13, which gives details of possible
solutions to soil erosion. Imagine you are an official
from the Ministry of Agriculture, and produce a
report for the Koro family explaining how they can
reduce their soil erosion and so raise their yields.
You should include a map of the farm 1o show the
exact location of the measures you propose.

(b

8(a) Do you think the Koro family will like and follow
the advice that you have given them? Give reasons
for the view that you hold.

How much aliowance do you think should be
made for traditional views and land ownership
when devising a development plan for agriculture?
Justify your answer.

(b

Yonr Mnize Whent Poas Boans
1950 12 0 10 3
1960 7 9 7 2
1970 5 5 6 3
1977 5 5 6 3
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FIG 11 Rantfal and temperature condions in London and Lesctho

o}

Rantail {mm)

DISAPPEARING SO — LESOTHO

-
~ 20k
4
®
2
&
g
£
&
2 ok
100
ol _
4 3
€
5
a

4 F M A M J J A S O N D

Maseru -~ Lesotho

Key

D Communal grazing o* sheep. goats ang catlle
[} peas and beans

s

vegetable crops o
[ maze ang wheat

Land not used tor farming

I Farmhouse and buidings

metres

Note Figures | - V reler (o sol eroson clashication

L

FIG 10 Average yelds of selected ciops in the Senqu Valley (kg/ha)

FIG 12 Land use on the Koro tarm

Soil Conservation
Measures

SHEET AND RILL EROSION:

On steeper skopes use
CONTOUR STRIP
CROPPING with a minimum of
30 metres of grass between cach
ploughed strip, of
TERRACING.

On gemile slopes use
CONTOUR PLOUGHING.

GULLY EROSION:

Small gullics can be FILLED
with a bulldozer or by hand and
then SOWN WITH GRASS.

Guilics up to 2m in depth should
be fenced off and planted with
trees, bushes. prickly pear and
grass,

Deeper gullies usually necd a dam to hold back the water. In
extreme cases, no ariempt is made to fill or sow. instead quick
growing trees, such as Excalvptus sp.. are planted.

WIND EROSION:
¥ the soil is dry and bare it may be blown away, A simple measure is

to plant lines of trees as WINDBREAKS cither facing the main wind
disection or atound the edge of fields.

FIG 13 Soil conservation measyres
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