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Abstract 

Education and sc ience have both been hailed as keys to deve lopment and 'progress' in the 20th century, which 
implies that sc ience education in parti cul ar will open doors to such outcomes. However, the internati onali sation of 
scienti fic work and the transnational sc ience and tec hnology industry may ensure that few benefits are experienced by 
a poor country. The innovat ive ap proac hes of one institution in the education of scienti sts in Namibi a is examined. It 
shows the poss ibili ties of context-based science education to produce sc ientists capable of practical problem-solving, and 
the va lue of scienti fic partnershi p-building for sustainab le deve lopment. Thi s raises issues about the broader conceptual 
framework lin king education. sc ience and deve lopment. © 200 I Elsev ier Sc ience Ltd. All rights reserved. 
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1. Introduction 

In recent years the argument fo r a key ro le fo r 
education in development has fa ltered a littl e. High 
levels of educational partic ipation, espec ially at the 
post-compul sory level, have been assoc iated with 
high levels of GNP, but what is the nature of the 
relati onship? Is it more than a correlation? Is there 
a further issue which accounts both for high levels 
of education and of GNP? What other factors 
should be considered, for example, youth empl oy-
ment, levels of in ves tment in scientific research 
and development, whether R&D is undertaken 
nationally or imported? Is it more than an econ-
omic equation, and if so, what other variables need 
to be considered? And there is also a sustai ned cri-
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tiq ue of the ways in which wes tern education has 
been imposed on non- wes te rn cultures and soc ial-
isation processes . the suppression of indi genous 
knowledge, and the implicati ons of transferring a 
wes tern mode l into another social, cul tura l and 
epi stemological sys tem, whether through aid at 
home or sending students abroad (see e.g. Altbach, 
197 1; Carnoy , 1974; S im kin , 1982; Burns, 1984; 
Cross ley, 1984 ; Ganett, 1984 ; Jones, 1987, 199 1; 
Watson , 1994; Farre ll , 1997; but see also Go lding 
and Harri s, 1997). 

Nevertheless , the debate about education and 
' social progress' (e.g. Haddad et al. , 1990) con-
tinu es. There are three critical strands to this debate 
at present. The fi rst looks at the role of education 
in democratic transformation, with a foc us on 
countries emerging from authoritari an rul e (e.g. 
Mitter, 1993; Beck, 1998) . The second is con-
cerned with the impact of globalisation on society 
and its sub-systems. especia lly a sys tem that is 
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basically a recipient of 'advice' 'expertise' and 
'information' (e.g. McNeely, 1995; Taylor et al., 
1997). The third, linked, strand deals with theoris-
ing the continued impact of colonialism on con-
temporary problems, including educational ones 
(Tikly, 1998). The first strand places education at 
the active interface of change, whereas the second 
and third are more concerned with examining 
wider effects on education. They nevertheless 
imply that education has an important role in 
society, but problematise the influences on it which 
may subvert or distort that role . The ways in which 
these strands interact in a national context are 
examined here for Namibia. 

Namibia is a small, extremely dry country. 
Major issues for its national development stem 
from the need to raise educational levels. and from 
the many challenges of a rising population in a 
country limited by water and land quality. This 
paper examines one in stituti on, the Desert 
Research Foundation of Namibia (DRFN), which 
began as an ecological researc h institute and now 
incorporates educational and training projects . This 
paper reviews the educational work of this Foun-
dation against the backdrop of the search for sus-
tainable development in Namibia. ft focuses in 
particular on the provision of fieldwork and con-
text-based experiences in tertiary science ed u-
cation, and on the orientation of students to work 
for sustainable development. The case study is then 
used to reflect on the education-science-develop-
ment nexus. 

2. Background 

Namibia is the driest country south of the Sah-
ara, with 97% of its area classified as arid or semi-
arid (Zeidler, 1996). The Namib Desert stretches 
along the entire coast, and up to 80-120 km inland, 
and the Kalahari Desert lies to the east. Seventy 
percent of the indigenous Namibian population 
Jives by subsis tence agriculture, and over 60% are 
in the less dry northern regions ( 18% of the land 
surface). \Vater conservation and manage-

which deals with the threat of desertitication, 
degradation, overstocki ng and inappropriate land 
use are challenges which must be met to enable 

the country to continue to support even its present 
population of 1 600 000. 

It is in this context that any discussion of devel-
opment must take place, assuming as fundamental 
that development is not synonymous with econ-
omic growth . The particular colonial history of 
Namibia (e.g. Hishongwa, 1988, 1992; Ministry of 
Education and Culture, Namibia (MEC), 1993) and 
the recency of its demise, adds another dimension 
to any national agenda for development, the 
government's perceived urgent need to orient its 
services to the whole community, but in parti-
cular to 

. .. those interests that have little economic 
leverage in the market. That is especially 
important where those who are the most suc-
cessful in the market become increasingly 
influential in setting its rules. (MEC, 1993: 16.) 

Thus, there is a fourfold developmental chal-
lenge: political, socio-economic, cuJ tural 
environmental, with the potential for tensions to 
emerge between the concern for equity and human 
rights , and the management of a fragile environ-
ment. 

The political challenge stems from the past, a 
sub-stratum which is particularly pertinent given 
the recency of Namibian independence from the 
repressive South African rule. The desire for eq uity 
places a heavy burden on a government wishing to 
maintain credibility with those who brought it to 
power after a long battle for self-determination. 
The government not only has to deal with the prob-
lems of underdevelopment, neglect and abuse of 
people and environment, but to do so demonstrably 
and transparently. 

The socio-economic situation is both part of that 
challenge, and one of the constraining factors. 
Careful planning and new resources, both monet-
ary and human, are required in order to shift the 
economy and its support systems from an orien-
tation to South African white interests to those of 
the people at large . In turn, the wider context 
includes the Southern Africa Development Com-
munity (SADC) and ultimately the international 
one. To introduce effective change with equity will 
require new resources and ideas. Engagement with 

R. Burns / International Journal of Educational Development 21 (200 I) 447-461 449 

outside agencies in this process, especially multi-
lateral agencies, is potentially precarious not just 
for the fulfilment of the ideological aspirations of 
the government and people, but economically as 
well. Put baldly, how can a small arid country, rich 
in mineral resources, fulfil the people' s expec-
tations for services, living standards and basic 
human rights in a globalised world economy? 

Equity also resonates as a cultural issue. There 
are over ten tribal groups, and a white population 
of 96 000 (Hishongwa, 1992: 5). Suppression and 
subservience were dominant motifs under German 
(1884-1915) and South African (1915-1989) rule . 
In 1958 the South African Bantu Education Act 
was extended to Namibia. The Act virtually pre-
cluded non-white Namibians from all but basic 
education, and that in the Afrikaans language, an 
internal lingua franca which limits access to out-
side sources and ideas. The 'o ld ' is still present, 
not just in the continuity of people despite political 
change, but in the widespread use of the Afrikaans 
language, although English is now the main official 
language. Language, and the conscious and uncon-
scious cultural as well as individual ideas and sym-
bols from the co lonial period will take time to 
transform. There has been in influx of Namibians 
who were refugees for up to 20 years, who have 
obtained an education abroad , and there was also 
support fo r the freedom f·lght within the country. 
There is thus a ' culture of freedom ' on which to 
build, but also enmities to reso lve and harness for 
national development effo rts . 

Ecological challenges as well as socio-economi c 
and political ones impinge on and interact with cul-
tural ones. As the lesso ns of other primary produc-
ing countries continue to demonstrate , the envi ron-
ment can be a catastrophic casualty in the race for 
economic gain (e.g. Griffiths and Robin, 1997). 
The mostly dry Namibian ecosys tem s are parti-
cularly vulnerable to over use. Both degradation 
and irreversible desertification are real ty reats 
(Seely, 199 t: 11 ). Development with jlllstice, 
within such environmental limits, is an ·acfditional 
challenge for planners and for the research and 
education which would ideally underpin it. 

Sustainable development in Namibia is impera-
tive. To attain it, the population will need to 
become involved in clevelopment processes which 

do not threaten their ultimate wellbeing. However, 
ecological sustainability may not be perceived by 
the people as in their immediate interests. The 
country has barely completed a major polibcal and 
economic transition. Can the government afford to 
provide visible signs of improvement for the 
human condition, in tandem with sound, future -ori-
ented ecological and economic {lOiicies? This 
paper examines one aspect of this complex prob-
lematic , the training of scientists, and focuses on 
the work of one research institute in that process. 
Through examining the issues raised in the case 
study, the role of education , especially sc ience edu-
cation, in sustainable development, is highlighted 
and some key aspects identified. 

3. A key role for education? 

Access to formal sc hoo ling was severely limited 
in Namibia before its independence. It is hardly 
surprising therefore that educat ion is perceived as 
potentially important to obtain national social and 
political as well as economic objectives. The Nam-
ibian government has embraced education as one 
of the cornerstones in the national development 
strategy. in rhetoric that is reminiscent of the hey.;_ 
clay of hope for educati on as a tran.s .. _ 

.,._ tut10n. Given the hi story of discrimination and neg-
ect of'any infrastructure for Africans in Namibia. 

the major priorities of the present government in 
the sphere of education are eq uity (the extension 
of education as a human right for all), implemen-
tation of li fe long learning strategies , and learner-
centred education. These ideas are encapsulated in 
the Ministry for Ed ucation (MEC) Brief Towards 
Education for All: A development brief for edu-
cation, culture and training (MEC, 1993). The 
second paragraph of this states: 

Education for all is an important goa l, 
guaranteed in the Constitution and central to the 
national development strategy. (MEC, 1993: 2) 

Thus, extension of education is seen not only as 
/ a constitutional and ideological issue, but also a 
" development one. As the Brief continues: 

I. 

I 

f." 
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Expanding access to education increases pro-
ductivity and economic growth . Education has 
come to be understood as an investment in 
human capital. Extending and improving edu-
cation promotes development. (MEC, 1993: 2) 

There are multiple demands on the educational 
budget. The tertiary sector is proceeding modestly , 
with one university (the University of Namibia: 
UNAM) and a multi-site Polytechnic (Otaala, 
1998). The former has a restricted range of under-
graduate programmes, and limited post-graduate 
opportunities, and the latter has a strong vocational 
emphasis. There is some reliance on education 
abroad at the tertiary level, especially the post-
graduate, which allows Namibia to concentrate on 
perceived priorities but will create pressures to 
open up other areas. Government bursaries are 
essential for most students in the upper levels , 
which is a form of control of access. New 
approaches are required, including distance edu-
cation and different patterns of study programme 
to accommodate working mature age students. 

A large effort is required to balance these issues 
against overall development needs . There is tacit 
acknowledgment that education has a role in the 
creation and dissemination of the knowledge 
necessary to continue to achieve development with 
sustainability (MEC, 1993 : 2). To orient education 
to the creation and transmiss ion of knowledge for 
sustainable development is a significant challenge. 
However, given the small pre-independence base. 
there is an opportunity to build a sys tem based on 
bottom-up knowledge development for sus-
tainability, to create 

. . . an ecologically literate and ecologically 
competent citizenry who understand global 
issues , but who also know how to live well in 
their places . (Orr, 1992: 1) 

The literature on sustainable development is lar-
gely euro-centric in nature (Kunzmann and Derici -
oglu, 1985; Orr, 1992). Namibia faces a large chal-
lenge to establish sustainable development policies 
and to engage the education system not only in 
transmission of relevant knowledge but the cre-
ation of sound indigenous approaches . 

4. Science education and sustainable 
development 

Science is one area where education can address 
sustainable development issues . However, science 
itself can be considered problematic as a tool of 
development because it is potentially a vector for 
global penetration. Scientific knowledge, which is 
promoted as value free and at least culturally neu-
tral, has been 'exposed' as a social construct and 
a carrier, as well as a legitimator, of a powerful , 
dominant and hegemonic culture [see especially 
the feminist critiques by Fox Keller ( 1985) and 
Harding ( 1986)] . If science has a social basi s it 
can be placed beside local knowledge as tools for 
development. But what does such recognition 
imply , especially for the content of educational 
programmes? In the field of ecology, moves away 
from its euro-centric base have led to new direc-
tions, but also to some muddled ideas about the 
relative worth of ·traditional ' and ' modern ' 
(introduced) practices . This is probably one of 
those pendulum swings between the 'ecological 
colonialism' of frontier settlers who denigrated the 
lands they conquered (Griffiths, 1997: 3) and the 
uncritical promotion of the traditional as superior. 
Some resolution of these positions is emerging 
through the notion of ' coadaptation' which recog-
nises that humans change the environment in ways 
that may be more, or less, harmful and which may 
promote evolution (Flannery, 1994: 15). It may be 
so me time before such a resolution reaches the 
classroom, but a more reflexive practice in science 
education is a step forward . The present case study 
looks at this at a practical level. 

Schleicher (1989) is concerned with the pre-con-
ditions for provoking more widespread reflexive 
science education. He argues for an interdependent 
relationship between environmental politics, public 
awareness and education and suggests that ecologi-
cal awareness, rather than mere environmental edu-
cation. is the approp1iate path to pursue. In this 
way the human , socio-political and economic 
effects on the environment as well as the biological 
interactions and outcomes are brought into the 
debate , and form the necessary content for edu-
cation to bring about change in human behaviour 
and in social policies towards the environment. 
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Thus, the type and scope of environmental edu-
cation, and not just its inclusion, is critical. 

There is need for a greater range of human 
understanding of and practices towards the 
environment in educational content and practice. 
One aspect of this which is drawn out in the 
present case study, is the development of local 
research competency and knowledge creation. 
Done in partnership with other researchers and 
communities, this will enable appropriate knowl-
edge transfer and adaptation (see also Carnoy, 
1974; Hetland, 1984; Crossley, 1990; Low, I 994) . 

The foregoing suggests that there are, in parti-
cular, pedagogical and epistemological issues in 
the development of environmental/ecological edu-
cation. What are the possibilities for this in a small, 
newly independent country with multiple demands 
on public sector resources? It is not the intention 
here to argue for detailed content in science edu-
cation in Namibia: readers are referred to two parti-
cularly interesting articles which deal with these 
questions in African contexts (Krieger. 1988: Sep-
tember, 1990). What will be considered is a con-
crete example of how a particular problem in the 
provision of education can be turned to the devel-
opment of knowledge and practical skills for 
environmental sustainability. 

It is argued here that hands-on work in science 
education is particularly important for the develop-
ment of skills and capabilities to translate theoreti-
cal knowledge into active work (see e.g . Harrison , 
1987; Cross and Price, 1992) . However fieldwork 
is becoming a costly luxury even in western under-
graduate programmes. fn Namibia, it is not built 
into science courses at university level. Most stu-
dents come from villages, where the s tringencies 
of peasant existence construct the environment in 
short-term, pragmatic ways. Books alone will not 
enable them to learn to ' read ' the environment in 
different ways . It may be knowledge imperialism 
to suggest that traditional attitudes to the land and 
the biota are potentially destructive . However, the 
environmental actions that may be necessary in the 
face of rapid population growth and the ever-
present threat of desertification call for an urgent 
meeting between traditional and scientific knowl-
edge. 

Such a meeting needs deliberate fostering for 

young scientists in Namibia. The next sections of 
this paper present a case study of such work by 
the Desert Ecological Research Unit of Namibia 
(DERUN, formerly DERU) . As a basic ·'research 
institute, it collected, inter alia, long-term ecologi-
cal data. These data can now be used for under-
standing and dealing with environmental change at 
a practical level, as well as a· knowledge 
base for education about the issues. 

5. The Desert Ecological Research Unit of 
Namibia, Gobabeb: a history of partnerships 

DERU was established at Gobabeb..j n 1965 as a 
research unit of the Transvaal Museum (Zeidler, 
1996) . It is located at the conjunction of three 
major eco-systems: the gravel plains of the north-
ern desert, the so uthern sand sea and the bed of 
the ephemeral oas is, the Kuiseb River. It is within 
the Namib-Naukluft National Park, 115 km from 
the nearest town. Walvis Bay, and over 300 km 
from Windhoek. the national capital. 

The core staff at Gobabeb has always been small 
( I 0 or below) but is regularly augmented by visit-
ing scientists , and by local and international stu-
dents and volunteers. Its programmes are collabor-
ative scientifical ly, and rely on diverse funding 
so urces. 

The Desert Research Foundation of Namibia 
(DRFN) was es tablished in 1990 as an inde-
pendent, non-governmental organisation (NGO). 
DERUN is one of its branches. DRFN collaborates 
with UNAM, the Polytechnic of Namibia, the Min-
istry of Environment and Touri sm, Department of 
Water Affairs, the National Museum of Namibia 
and the Ministry of Higher Education, Vocational 
Training, Science and Technology. While major 
funding has come from overseas governmental aid 
programmes (SIDA in Sweden, the German BMZ 
and USAID), DRFN and DERUN operate on a 
very tight and sometimes uncertain budget. 

In 1998 a Joint Venture Agreement was signed 
between the Ministry for Environment and Tour-
ism (MET) and the DRFN, which enables it to 
secure long-term project funding. The first venture 
is the building of a small SADC Regional Research 
and Training Institute at Gobabeb, which will pro-
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vide additional working and living accommo-
dation. Alternative technology will be incorporated 
in the design and building of these additions, in 
order to demonstrate the practicability (and 
especially in the case of water use, the necessity) 
of such technology. 

Before looking in detail at the contribution of 
DRFN and DERUN to scientific education, its 
method of working through internal and external 
partnerships will be outlined. It is argued that these 
partnerships are an important aspect both of the 
applied research and educational function, as well 
as the ongoing credibility and long term sus-
tainability of both the DRFN and DERUN. As a 
small-scale institution, they also show how a path 
can be cut through the aid-influence nexus through 
the involvement of local partners in major decision 
making and implementation. 

5.1. Scientific partnerships 

Scientific partnerships have been fundamental to 
the mission and programme of DERUN from its 
inception. The Unit is dedicated to understanding 
the unique environment of the Namib, as an intrin-
sic scientific interest, and as a place where human 
and natural activity may combine for survival or · 
for disaster. 

Since the DRFN was formed as an NGO, there 
has been greater emphasis on applied research, 
though pure research is still ' the engine' of its 
work (JRH, personal communication, July 1998). 
DERUN's programme is funding-dependent, 
which gives rise to interesting sy mbiotic relation-
ships. Since the research community in Namibia is 
still small, there is a need for international partner-
ships (Henschel, 1996), but to maintain facilities 
to attract such partners, there is need for infrastruc-
tural support, currently provided by the Ministry 
for Environment and Tourism. The laboratories 
and library largely rely on donors, while providing 
a serv ice to visiting scientists and students. Joint 
projects are emerging, especially in two key areas, 
fog harvesting and land management. 

International volunteers are regularly involved 
with the DRFN, some of whom are undertaking 
fieldwork for overseas qualifications. Formal 
agreements are now in place with overseas insti-

tutions for regular volunteer placements (JRH, per-
sonal communication, July 1997). There is a more 
overt training element for local volunteers, and a 
number go on to employment contracts with the 
DRFN, each having had a chance to 'take a look' 
at the potential of the other. 

5.2. Partnerships for teaching and learning 

Collaboration takes place for the supervision of 
post-graduate students from abroad, facilitated 
when students' supervisors have themselves under-
taken research with DERUN, which establishes a 
chain of involvements . Some overseas post-gradu-
ates develop a strong commitment to Namibia and 
the DRFN, evidenced in their research topics and 
ongoing links after they return home. Some inter-
national graduate students first came to DERUN as 
volunteers, so there are several entry points involv-
ing both research and practical action. So far there 
is little reverse traffic (and mostly with South 
African universities) though some Namibian stu-
dents who have worked with DERUN have gone 
on to partners abroad for further study . 

Teaching materials development for all levels of 
education, including teacher preparation, has been 
undertaken by DRFN, a direct product of their 
research (Sguazzin. 1995. 1996). The executive 
director, Or Mary Seely, has been particularly 
active in producing a number of accessible and 
action-oriented publications about the env iron-
ment. 

The training component of DERU is now given 
" more focused attention" (Seely, 1996: 3), and wi ll 
be discussed in the next section. 

5.3. Advocacy 

Advocacy is a form of partnership-building 
practised by DRFN and DERUN staff. It involves 
network building amongst overseas scientists and 
donors, alerting them of the issues and challenges 
in the Namibian environment, and amongst 
government and other agencies in Namibia. Staff 
also provide advice and policy input at the national 
level and Mary Seely is a member of the National 
Planning Commission, which guides national 
development. The DRFN is a major partner in the 
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Namibian Program to Combat Desertification 
(NAPCOD), which is significantly funded by the 
German Corporation for Technical Cooperation, 
GTZ. Other fom1s of advocacy are discussed in 
Bums (1999). 

5.4. Partnerships with Local communities 

Partnerships with local communities have 
become important to the work of DRFN and 
DERUN. At DERUN, the Mission Statement notes 
that it is "a resource centre for arid-lands studies 
that conducts and facilitates appropriate , partici-
patory, and applied, short and long-term research 
and training". Namibians are active participants in 
research, teaching and learning, and advocacy. 
Additionally, recent projects involve co-operation 
with the local Topnaar communities living in 12 
semi-permanent settlements along the nearby Kui-
seb River. One project brought together local 
people and a Nama-speaking group from the Richt-
ersveld in South Africa, both facing similar chal-
lenges as residents in what are now national parks. 
While there has been earlier research on local com-
munity issues (e.g. Van den Eynden et al., 1992). 
partnership and participation have become aims in 
research planning more strongly since indepen-
dence. 

Only one Topnaar person has been employed so 
far at DERUN as more than a manual worker. Cur-
rent projects to harvest water from the heavy sea-
sonal fogs, to assess local water needs and sources, 
and on intermediate technology, attempt to involve 
local people. During 1997 and 1998 a Nama-
speaking assistant with community development 
qualifications was employed to facilitate local par-
ticipation. This is a slow process which must over-
come the batTiers built by the neglect and racial 
separation of the old South West Africa Adminis-
tration. Developing community partnerships is a 
long-term process. New projects emphasise applied 
research and aim to empower people to use local 
indicators of change in their ecosystem and adapt 
land use patterns to prevent degradation (JZ, per-
sonal communication, July 1998). The short-term 
nature of most employment at DERUN interrupts 
partnership-building, while most university , 
especially qualificationcoriented, research takes 

scant account of the nature of communication and 
trust building. 

The next step, involving dialogue with local 
people about their perspectives on the iSsues , is 
beginning to emerge. Concern by the older people 
with perceived lower harvests of an important food 
source and cash crop, the !nara melon, is being 
investigated as a DERUN project,_sfurting with 
assessment of local knowledge and beliefs. Dis-
cussion by the present researcher with indigenous 
staff in July 1998 showed that they wanted to 
become involved with the community. Their con-
cerns varied from a desire to bring about change 
based on their (largely 'scientific') insights to a 
wi llingness to sit down and start- with local 
people 's assessment of the situation . . 

6. Education for sustainable development: 
DERUN initiatives 

DERUN is invo lved in science education in a 
major way through the research process. A ll 
research which involves junior team members ide-
ally has a teaching-learning component, and 
DERUN 's deployment of local staff on research 
projects and ongoing monitoring makes this 
exp licit. They also run a practicum and a summer 
programme for UNAM students, and offer an 
extended placement for Polytechnic Environmental 
Management course students. 

School groups may spend a day at DERUN 
where they can sample the Namib environment. 
see scientists at work and be shown the environ-
mentally friendly technologies in use in the running 
of the station. The senior research assistant, who 
first came to Gobabeb as a volunteer in 1994, is 
firmly convinced of the role of school visits in 
bridging the textbook-active knowledge gap for 
children. "Children don't get an opportunity to 
know their own country .. . If you demonstrate 
[something to them before their eyes], then they 
learn it in the head and also feel it" (VM, personal 
communication, July 1998). Annual open week-
ends bring in a wider public. However, so me staff 
feel there should be more effort to involve the local 
community on these or other occasions. . 

Two aspects of the work at Gobabeb are 
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inherently oriented to education for sustainable 
development, and involve partnerships in the pro-
cess. The first is the field research training pro-
gramme, and the second is the research training 
built into the institute 's employment strategies. 

Field research tn1ining is conducted through 
three major activities . The first are short field 
courses (up to one week's duration) conducted for 
UNAM and the Polytechnic . The emphasis in these 
courses is on problematising knowledge, and trans-
lating questions into researchable projects, prefer-
ably with practical application. For example, one 
course for third year ecology students was oriented 
around a paper on the Sustainable Biosphere 
Initiative. Students read this, then chose one of the 
questions it sugges ted, and engaged in the "tough 
task" (Kaune, 1993: 13) of translating the ques tion 
into a small research project, to be answered using 
the local environment. With a fl ash flood in the 
Kuiseb River on the third day of the course, stu-
dents abandoned individual projects to jointly 
examine the flood debris at intervals along the ri v-
erbed. Very little is known about the dynamics of 
arid region river sys tems, and the students were 
able to investigate nutrient supplies in the debris. 
and es timate its volume and deposition pattern . 
They were encouraged to question further, looking 
at the implications of dam building and livestoc k 
introduction for such a fragile river ecosystem. The 
on-the-ground unders tanding that students can 
acquire through such an experience is a vital link 
between research and actio n. Without the partner-
ship with DERUN, this ex peri ence would not be 
possible. The courses are supported by outsi de 
partnerships, in this case through the provision of 
a minibus for the UNAM Zoology Department by 
SIDA and NORAD. 

In 1998, the first group of five Polytech students 
commenced a 4 month prac ticum at DRFN. This 
is part of compulsory experience for the Diploma 
of Environmental Management, and the students 
are required to design and carry out a supervised 
research project. DRFN provides both the super-
vision and the opportunity, through work within its 
programmes, for students to see other scientists at 
work. They also have access to the visiting sc ien-
ti sts. as well as the library at Gobabeb, the best 
collection in Southern Africa on arid regions. This 

opportunity to participate not only in a project but 
a scientific culture is one of the strengths of the 
DRFN, especially at the field station at Gobabeb, 
as indicated in VM' s testimony, above. 

The second activity is an annual Summer 
Research Programme which began in 1992. It aims 
to bridge some of the gaps between the collection 
of research on the Namibian environment, which 
has largely been done by non-Namibians, and the 
mainly textbook studies at university by potential 
Namibian researchers. Students are led through all 
phases of a research project and present their 
results at a final weekend event attended by com-
munity and political visitors. They also prepare 
posters for further dissemination of their findings. 
There is an emphasis on skill training for the field, 
and on analysis of results including computing 
skills. There are six to ten participants in the 8 
week courses . Financial support by SIDA has, inter 
alia , enabled purchase of computers which give 
participants hands-on experience and extend Goba-
beb' s resources for others, too. The research is not 
limited to the Namib area: an annual theme is 
selec ted so that individual projects feed into an 
overall focus. 

The summer courses are based on pedagogically 
sound principles for active learning and communi-
cation. They draw on the resources of knowledge, 
accumulated data, library and personnel of 
DERUN. For urban students, projects involving 
farm studies are a new experi ence, and for a ll it is 
a first ex pos ure to fieldwork. Such experiences are 
another aspec t of translating theory into practice. 
One participant wrote : 

... the course not on ly exposed us to an 
unfamili ar view of Namibia 's physical and 
social environment as well as lifestyles, but 
d early demonstrated the inter-linkages of seem-
ingly divergent factors that are at play on the 
environmental scene . . .I have no doubt in my 
mind that each and every one of us left Gobabeb 
with a better understanding of the causes , pro-
cesses and consequences of desertification in 
Namibia. (Nghitila, 1996: 10) 

Another said: 
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I have been exposed to di ffe rent research 
methods. I have an idea now how to write up 
research reports and to present them clearly. My 
only concern is how we convey thi s message to 
local populations, to let people understand the 
varying conditions and the contribution of their 
actions to land degradation . (Bote! le and Kowal-
ski, 1996: 11) 

Foreign post-graduates and volunteers at 
DERUN are also exposed to the realities of the 
Namibian environment and society , and to hands-
on applied research , which has a potential multi-
plier effect. During my first fie ld vis it ih 1997, for 
example, the three overseas volunteers were con-
sidering post-graduate work in Africa, and two 
overseas post-graduate students were doing applied 
work not only of direct relevance to Namibia but 
with potential to "spread the message" through 
international scientifi c co mmunities (Ze idle r, 
1994). 

Employment o f Namibians is part o f the 
capacity-building mi ss ion of DRFN . A number of 
summer course participants have vo lunteered to 
work there after graduation, where they are ass isted 
to develop further research skills and ex peri ence . 
They may be helped to apply for appropriate post-
graduate courses abroad (Hensche l, 1996). Such 
mentoring is important, given that there are no 
post-graduate sc ience opportuniti es in Namibi a at 
present. It may also encourage Namibians who 
study abroad to undertake re levant app lied pro-
jects, returning to Gobabeb for superv ised fie ld-
work. During late 1997- 1998 the post-gradua tes 
provided tutori ng for three of the ass istants under-
taking their matriculation studies by distance edu-
cation. The se nior research assi stan t matriculated 
in June 1998, and considers that the general atmos-
phere at Gobabeb was helpful for hi s s tudi es. One 
of the post-graduates, herse lf a Namibi an resident , 
said she extended her knowledge and confidence 
through being a tutor. 

DERUN ' talent spots' through the volunteer sys-
tem. It takes on hi gh schoo l students in their late r 
stages, assists them with the ir studies, and those 
who demonstrate interest and initiative are placed 
in paid positions in projects. The interaction 
between the growing interes t and understanding of 

a forme r vo lunteer through the opportunities of 
emp loyment at DERUN is shown in the follow-
ing conversation: 

VM: When I was small , I wanted to be an 
e lectri cian or mechanic. The research part here 
was very new. Now I'm more interested in cli-
mate change in ge neral. It invo]v(jf; ; lot of sub-
jects. 

RB : Do you enjoy doi ng research? 

YM: lt' s changed a bit. '95 was my first 
ex perience, and it was fun going out. There 
were things I knew from childhood but just 
kicked out of the way. Here I've developed a 
new re lationship with the insects, and the more 
I do, the more I like them. At the end, if you 
come to love them, you like not just to co llec t 
l'or so meone else. but you want to go to the 
whole stage, to learn that. 

RB: What are the stages 'l 

YM : Doing li e ldwork, analys is, giving rec-
ommend at ions and writing an article. 

Learning by doing has been so effective for this 
young man. that he is the sole local researcher for 
one internat ional project, havin g overco me a cha l-
lenge by the grantors who wanted to res trict 
·'capacity building" to post-graduate students 
(JRH, personal communicati on, July 1997). fn the 
first hal f of 1998 he presented the results of one 
project at a reg ional meeting in Harare, and in Jul y 
1998 attended the first internati onal confe rence on 
fog in Canada, again presenting the results of his 
work . 

When inte rviewed in 1998, he had a clear vi s ion 
of the rol e of DERUN in innovative post-school 
education for mature-age students. He would like 
to continue the research with the fog project, as his 
in terests have crystallised around climate researc h. 
Ideall y, this would involve "bei ng in charge of that 
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pi:()ject, and going to a professor and c lasses for 
3-4 months each year" . This sugges ts a new mode l 
for uni versity undergraduate programmes, partially 
exemplified in the Polytechnic model o f 2 years ·in 
schoo l" fo ll owed by an extended pract icum. Yl'vl 's 
approach would allow students to contin ue the ir 
income-earnin g acti vities. but wou ld require both 
llex ible employment for on-campus time. and 
enough places conducting research to prov ide re l-
evant employment. 

Three out of live Nami bian researc h ass istants 
in I 997 spontaneously attested during interv iews 
to their inte res t in learning abo ut the environment 
from a new perspec ti ve. and how tn stut.l y it in 
ort.ler to assist people to use it better. A later. 
one of those ass istants is deve lop in g a ch icken-
ra isin g project he wou ld like to implemen t with the 
local peop le. In the 12 mo nths he l'e lt he had learnt 
"how to communi cate .. with the people and heg in 
the process of how to ··co nvi nce peop le to change" 
riK. persona l co mmuni cation . .Ju ly I Sl98) . 

7. The DERUN research cu lture 

DERUN provides an adt.litiona l beneht thi s is 
rarely mentioned in the literature on science et.l u-
cati on. namely a sc ientilicall y-enhanced cultural 
environment. Thi s stems in pa rt l'rom its geo-
grap hi cal remoteness ant.! until I Sl07. its lack l)f 
modern comm uni cati on facilities. Its exce ll ent 
specia li sed library and regu lar sc ientih c 
enhance !'or its central tasks. Gubabeh 
a community. and scie nce is its mi.1on ci' Ju·e. This 
pe rmeates the day-to-Jay life of all. Project bus i-
ness is the main conce rn nf weekl y staff meet ings. 
and there is an unwri tten expecta ti on that a ll those 
on site will be prese nt at moming tea each day. 
where work needs and iss ues are discussed infor-
ma ll y. Regular Brain Sto rming Eve nin gs arc used 
to discuss project results and talk with visitors. 

The community fosters a learning 
that supports ind ividuals and their ed ucation as 
scien tists. Research ass istants . students and long-
term \'o lun teers live in 'The Slums' . an area whe re 
there are small individuall y-occupied cara vans. ant.! 
communal kitchen and bath room facilities. The 
longest of ·The Slums·. an overseas PhD 

student. exercises informal leadership and sets the 
pace for basic routines and an atmosp here of caring 
and conce rn fo r members. She attributes a crucial 
role in morale-built.ling to one of the indigenous 
res idents. who has wo rked there in several 
capac iti es (JZ. perso nal communication. Jul y 
1998). 

ln addit ion to ge ne ral community life and work. 
the re are sharet.l tasks which req uire know ledge 
about other and work at Gobabeb. Weather 
observations are made thrice daily ( Gobabeb is a 
lirst order weJ.ther sta ti on ) and transm itted to 
Windhoek. Th is is the respo nsibility of one person . 
but others ass ist or substitute during his abse nce. 
Others are s imilarl y in volved in the regu lar pit-trap 
clea rance and speci men identiticat ion. and the con-
duct of Jeta ilet.l station tours tor visitors. 

As noted earli er. informal ass istance is nfl'e red 
by community members to those undertaki ng for-
mal studi es. and at least one perso n showet.l interest 
in ollering to tutm loca l Tornaar workers· ch il dren 
(V M. personal com munication . Ju ly I Efforts 
are made to cummunal ;·cc reation. How-
,;ver. it is fo 1· resi dents tn wnrk :1 1'ter 
and to cnnsult others about their ,,vork. plan Jic ld 
trips and hc:lp each other. ,-\ la rgely se lf- conta ined 
community such Gubabeb promotes 
probkm so lvi ng. and my observati ons suggest that 

people there are mu lti-sk ill ed and kee n to 
learn l·mm each llther (cf. an Antarctic scientilic 
station : Chipman. l97S : Law. 1983). 

The itse li' promotes practica l learning 
and problem sol ving . .-\11 those interviewed said 
that the low-d istraction envi ro nm ent enh anced 
learning. especia ll y throu gh inrcraction. Ami the 
location in the Nam ib Dese rt is a constant re minder 
of the reality ol· ex treme aridity. wh ile the sta rk 
beauty of the de se rt was named by as an 
insp iration fo r their work.. The multip le advantages 
nl· the iso latet.l Gubabeb site have been recognised 
in the decis ion to locate the new Research and 
T1·ainin g Institute 11ut the 1·e. 

8. Discussion and conclusions 

Since the DRFN mandate has broat.lened in the 
1990s. it has become a majm playe r in the stru ggle 
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for eco logica l sustainability in Namibia. With 
applied research and ed ucation added on to its 
activities . it is a site of significance in the Nam ib-
ian context, where institution building is still a sig-
nificant task fo r government. In such a situation, a 
small NGO with 30 years' experience in the coun-
try and with strong intemati onal links. can exe rt a 
considerab le intluence not onl y on the training of 
researchers and the conduct of rese<uch, but 
through the disseminati on of informati on, intern al 
and external networking, and input to policy. 

Tt has been presented in detail here because it is 
both an examp le of Innovative approaches to 
science education fo r development, and al so rai ses 
issues about that re lat ions hip . These wi ll be con-
sidered serion1111. 

8. 1. Science t'duculion ./(Jr development 

As a research in stitute. DERUN is able to foc us 
on co ntex t-based 1·esearch training. The location 
and the human envi ronment foste r sociali sati on 
into a scientitic cu lture which views science as a 
too l for practical prob lem solvin g. Locati on. 
resources and pedagogy are combined to provide 
fie ldwork ex perience fo r senior science and land 
management students whi ch exposes them to prac-
tical problem-so lving. Through DERUN' s and 
DRFN's wider pa rtn erships. students are also intro-
duced to a larger sc ie ntific community, includi ng 
participation in cross-natio nal comparat ive pro-
jects. 

Detailed exa mination of the approaches, as 
presented here . show how eco logical prob lem-
solving educat ion can be deve loped withi n sc ience. 
Since the eco logica l problems are a core ingredi ent 
in Namibia 's future deve lop ment. education for 
development is th us advanced. So fa r. the test i-
mony of parti cipa nts suggests that the programmes 
described here are effect ive tools fo r learnin g abo ut 
how to do science to answer practica l problems. 
Before sugges ting it as a mode l for wider adop ti on. 
research on the learning processes as we ll as th e 
content of the learning about sc ientifi c resea rch 
would be fruitful in order to evaluate thi s type o J' 
fie ldwork from a pedagogical as well as an ep is-
temological perspec tive. Fo ll ow-up of former part-
ici pants would also be va luab le to assess how the 

know ledge gained at Gobabeb has been used in 
subseq uent em pl oy ment. A case can also be made 
for evaluating the role of vo lu nteers, 'and the 
exc hanges that take place between visitors and 
loca ls at all levels (e.g . Hansen , 1995; Lessor et 
al. . 1997). 

Overall. DER UN shows how educa ti on 
can be oriented Lo de ve lopmen t in a concrete situ-
ati on . bringing sc ience to bear on a critical aspec t 
of susta inab le development in Namibia through 
inno vative research and trai ning. As an NGO with 
in ternatio nal co nnect ions. it has been ab le to fill a 
gap whi ch fo rmal education has left. Its indepe n-
dence is also a weakness. since the Foundati on has 
to strugg le to sec ure its ow n susta inability, and 
He nsc hel ( 1996) has demo nstrated that subsidi s-
at inn is a strategy which impoveri shes local 
reso urces and increases the dependency of local 
consumers . Nor is DERUN ab le to intluence 
direct ly the wider educational po licy and practice 
context J'rom wh ich it draws its part icipants. This 
is less se rious in a small country like Namibia. 
where key players can inte ract relati vely eas il y. 
and where the educational system is still be in g 
es tabl ished. Howe ve r. it re inforces King's ( I 9R6) 
concerns abo ul both the direction of benet·its in co l-
laborati ve work. and rhe va lue nf •:xemplary pro-
jects. 

A Jinlli considerati on in the rol e of 
DRFN as a prov ider nf exe mplary 10 

education for susta inable Je ve lopmen t is that 
neither science nor deve lop ment have themselves 
been prob lematised. The conduct of local projects. 
the input of local knowledge. and attempts 10 

implement change which inevitably ru ns up against 
the deve lopment goals and imped iments nf the 
wider society. will go so me way to enco uragin g 
such a crit ica l considerati on. The final sec ti on 
re fl ects on these issues in the wider context of et.lu-
cation and J eve lopment debates. 

8.2. Science. educotion und development: 
theorel i(:ul reflections 

The case study shows how an NGO can be an 
in novat ive prov ider of educaLional experi ences that 
foster the adaptati on of scienti tic knowledge to 
loca l deve lop ment needs. However. sc ience can no 
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longer be regarded as a monolithic concept. Nor is 
the prevailing educati onal paradigm unquestioned 
(Aviram, 1996). Several components for a new 
educati on paradigm that incorporates deve lop ment 
issues can be di sce rned in the case study. 

The t-irst arises from the way the NGO has 
increas in gly engaged with th e local community. 
wo rking towards parti cipati on ancl the inc lu sion of 
loca l knowledge fo r deve lop ment. T hi s is an 
impli cit to reso lve complex identity iss ues 
that ha ve been taken up by educators in three major 
theoret ical d irec ti ons: post-mode rni sm large ly in 
the. ' li rst' '.vorkl , post-co loniali sm in ·third' wo rld 
co ntex ts. and multi/interc ulturali sm in bo th. All 
three are esse ntiall y cul tural cri ti ques which also 
try ro theori se difference and inequal ity. 

When app li ed to education, posh .:oloniali sm in 
part icu lar suggests a fo r exa mining 
contemporary prob lems. though it is weak in eco n-
omi c critique tT ikly. 1998) and can be a new fo rm 
of iden tity-po lari sa ti on (Fox. 199li). which red uces 
its poten tial usefulness in buil d in g a new ed u-
L·ationa l paralii gm. It Joes nller a rnethmlology fo r 
--:vn lving: .1 cul tural fo unJati on fo r bo th ed ucat io n 
and deve lop ment. exe mpli lied exp li cit ly in the c1se 
stuJy in Lhe :tprroach to developme nt 
projects. :llld imp lic it ly !n the learning that parti-
c ipa nts undergo in the imple me ntati on of :1 project. 

Pos tco loniali sm also can be the basis fm an 
approach to the diflicuJ L,.: nvi ronmen t and Jevelu p-
ment debate as iL app li es LO ·thi rd· world co untries . 
Crit ics of the co nceptu al isatinn of ..:: nvironmem and 
deve lop ment in the third world ( Ku nzmann amJ 
De ricioglu. 198:5). anJ especia ll y the repon il l. Lhe 
World Co mm iss ion on Enviro nment .. md Develop-
ment ( 19i57) -.; ugges r that it makes Jn uneas y 
compromi se be twee n a nmio n of enl' ironlllr:nrul 

that placates rad icals. espec iall y 
envi ron men talists, and one o f sustainabk t/e,·elop-
;nell{ 1vh ich olaca tes "busi ness men and bankers .. 
( Orr. 1992: 23) . These prob lems ,-erlected in 
the conte nts and processes of educa ti on abo ut/!'o r 
:; usta inable deve lop ment. inc ludin g: the ex tent Lo 
which educati on enables a cri tiq ue of cur-
,·enr nati onal and intern ational approaches (T rainer. 
i 990: Huckle. 1991: Mische. 199:?.: Hick lin g-H ud-
son. I (10-t ). Pos t-co lon iali sm al one will not ITso lve 
this. though it foc uses attenti on on the plurali ty of 

know ledges. It can be linked to other critiques, 
especially of the international po liti cal economy, 
to re-ori er. t curri culum. pedagogy and the deve lop-
men t of re l'l ect ive sus tainabl e pro jects and prac-
tices . 

T he case study shows 1hat science and local 
knowledges can be harnessed in ap pli ed sc ientili c 
research and trainin g. Practice ra th er than 
theory indi cates the necess ity for <.: ommunity 
in vo lve ment at each stage l·or sus tainable outcomes 
from deve lop ment projects (e.g. Kri ege r, 1988; 
Low. 1994: and AJeola, 1995 ; 
RuJck ll, l99:5). Th is im plies a dialog ue betwee n 
knowleclges k.g. Swift. 199:?.). A clement 
fo r a new ed ucati ona l paradigm will aJ mit the 
community and its concerns as a parrner. rather 
than an uptional ex tra. Th is cail s fo r radic:li change 
in discuss ions tlf educ:lt iona i goal s. 
and OUtCOilleS . 

So h.1r thi s pape r has not pro ble mau sed develop-
men t. though this is impl ied t) nce pos r-...: oloniali sm 
is introd uced into the ;Hternpts to lin k educati on 
and deve lopme nt. Theurising: Je '/e lup menr :;ee ms 
m re;Khed a rc .g. --"pre ,·. 1 
Hongve lt. 1990). :v lude rni sarion continues as :1 
do mi nant disco urse. develop ment :ts :1 "h()st in g 
111etapilm connec:ing ass ump-

be twee n growth :md 1 ...-\p ter. 
7) . The :1dvocates of suc h lielineation Dl. 

deve lopment. Jnd its crit ics have been po lari sed. 
The rheory-huilding . .; seems to i)e divorced 
from Jlract ice . ;·/c/r: the i'a iJure tO take Jl'COUn t :1 f 
the negu ti ve conseq uenc es ut· '!ir:;t worici' deveiop-
me nt. and ·de velop melll 'iCie nc e· is hacked by . if 
no t ..; ubsu meJ 1vit hin. ·de,·eluplll ent 
Post-modern and post-..; tructu ral isr il f 
weste rn deve lllpme nt thought have made lit tle 
impact ,J n it. t'vle ;ln wh ile. prese nt 1·eal i ties suggest 
that the global marketp lace and g loba l communi-
catio ns arc now key actors in develop ment. Thi s 
c: hanges the task lli' ed ucati on l·or Jevelop menL the 
di rect ion ul· that change depe ndin g \) n the view 
take n o l· bo th the prob lems ill. ::; lubal isa li on ami the 
alte rn ati ves to it te.g . Taylm er a l .. I (N7l. Lnca l 
capac ity buii J ing: is nne solut in n. lhnu gh it is sug-
ges ted that thi s can not be t..i i, ·n,·ced :·mm a view iJ f 
the large r contex t Jnd the means to thin k criticall y 
abou t it. Severa i decade:; ago Paul u Fr·eire ( 197-t) 
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introduced a ques tion-posing method to stim ulate 
thi s process of critique . An NGO is in a stronger 
position to promote such an approach than a 
gove rnment educati on system. 

·Partnership · and 'capacity building ' are current 
bu zzwords l·or deve lopers and may dangerously 
divorce the di scussion from the laraer context. 
f\ldi ck ( 19lJ:?.) suggests a world approach 
may be needed in educational theorising to link th e 
experi ences n l' ' third ' world countries with 'main-
stream· educational thought. Contemporary con-
cern s with globali sati on, the second strand ident-
ified here 111 education and development 
cl isc ussinns. suggest a context for bringing the glo-
bal framework of wo rld systems theory to 
rcH ec tion un the local effects of g lobalisation. Such 
,-erlecrion needs to look beyond the state as a major 
sys tem compone nt. 

A ease been made here that education can 
play a ;·olc in deve lopment, but that knowledge and 
development are problematic concepts, as recent 
theori es indica te. The third strand in educational 
tho ugh t, Cll ll ce rn wi th de mocracy, takes the debate 
further tiJvV:t rds a new fo rmulati on of the relati on-

between education and development. While 
traceable 1\l Dewey (Mitter, 1993), the curren t 
debate education and dem ocracy. 
enco mpasse . ..; both the role of education in 
a culture l o support political transformati on. anJ 
the democrat isat ion of social institutions incl uding 
educniun (Bee!(. 1998). Beck argues that Jemu-
cra ti sa ti on is a signifi can t part of the deve lop ment 

espec ia ll y when oriented to the -; eco nJ 
meanin g:. bul needs to be removed from a 
ce ntric in terpretation of democ racy in orde r to 
become an .i nstrument of individual and -;ocial 
emancipati on. ln the case study , DERUN can be 
see n to have nwJe the lirst tentative moves 
a more democrat ic society through its internal 
organi sat ion and community projects, although the 
gains are su i'ar small and fragi le. It is also !in kcJ 
to gove rn melll for greater equir.y in 
throu2.h its training and work fo r local 

Its centra l concern with de vel op-
ment within parti cular co ntext is an attempt ro 
attai n which ti ts with the overall deve l-
opmental tll' the gove rnment. Critique is re la-
ti ve ly represented in the institute. It does. 

however, introd uce the second element for a new 
educational paradigm in its attempt to deal with 
national and local deve lopment issues in its 
approach as we ll as its programmes. 

Ts ·education for development ' an outdated con-
ce pt in a pos t-mode rn world that has criticised 
every aspec t of the two concepts? The case study 
sugges ts that a small NGO primaril y·dedicated to 
sc ience-based research can es tablish educational 
programmes which bring toget her local and inter-
nati onal understandings. work wi th local com-
muniti es to im prove thei r live lihood and protect the 
land fo r future ge nerations. and train young people 
1-'o r practica l pro blem-so lvin g. Thi s, surely, is a 
fo rm of ed ucati on fo r cleve lopment_tbat contains 
within it of a democratic transformation, 
based in a praxis that new theoretical 
di rect ions 1-'ur ed ucati on clllcl develop ment. 

, ts 

The r·escarch for thi s pape r too k place within a 
pro ject funded by Australi an Council. 
Penn iss ion !'nr the !ieldwo1·i..: at Gobabeb was 
obtained l'ro m the Mini st ry nf Environment and 
Tn urism. and the DRFN . The ass istance and 

il l' the follow ing peop le is warmly 
Rob in T i10 mson and Dr Jennifer 

.! an: is (U ni ve rs ity of C1 pe Town); Or Mary Seely 
anJ Margaret ( DRFN. Windhoek), Helen 
:1nd ;<n ib (W indh oek.J, Or .Jo h Henschel 
(D irecto r Dl. Reso urces Research, DERUN . 

J ami the Cubabebians res ident during 
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