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Abstract 

 

The international community looks towards Education for Sustainable Development 
(ESD) to address global problems such as environmental degradation, poverty and 
ill-health. This article focuses on the integration of ESD into science lessons.  It 
reports Junior Secondary School (JSS) science teachers’ perceptions of the ESD 
concept; its integration into their teaching and what they perceive to be the role of 
traditional, cultural practices in promoting ESD through science teaching.  

Semi-structured interviews were conducted with sixteen JSS teachers from a variety 
of school contexts. The data were analysed using Grounded Theory methods. The 
findings reflected that the teachers were not familiar with the ESD concept. However, 
they claimed to be unknowingly practicing its integration in some of their teaching. 
The environmental aspect of ESD was perceived as most suitable for integration into 
science teaching. Specific cultural activities related to the science curriculum and 
ESD were seen as an avenue for encompassing the social aspect too. 

Key words: education for sustainable development, cultural knowledge, teachers’ 
views 

Introduction 

Like many developing countries, Swaziland is faced with problems of environmental 
degradation, poverty and ill-health, and the education system is expected to play a 
significant role in addressing these problems. The country’s first education policy 
aimed at cultivating an enlightened and participant citizenry, and also aimed to retain 
and strengthen Swazi cultural values. The current National Policy Statement for 
education still explicitly emphasises the three goals of education as a vehicle for 
cultural development, socio-economic development and environmental awareness 
(Ministry of Education, 1998a). These goals seem to resonate with the United 
Nations’ emphasis on education for sustainable development (ESD). Accordingly, 
Swaziland has launched the United Nations Decade of Education for Sustainable 
Development (UNDESD) in 2006 and a national ESD strategy has been drafted 
(Ministry of Education, 2009). 
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Although environmental issues have been systematically integrated into the Swazi 
primary and secondary curricula, citizens seem to have a limited understanding of the 
ESD concept. Initiatives to extend environmental education issues into ESD as a 
cross-curricular theme have commenced: different education officers are trained and 
appointed, and two ESD workshops for a few teachers from various subjects were 
held. 

 
In line with the National Policy, the goals of school science education include 
changing learners’ attitudes towards the environment; inculcating an appreciation of 
indigenous heritage; and empowering learners to address social and economic issues 
using the scientific approach (Ministry of Education, 1998b).  Therefore, science 
teachers may be expected to contribute to educating learners for sustainable 
development. 
 
At present, the junior secondary school (JSS) science curriculum is taught as 
integrated science, and context-based learning materials are used systematically 
(Lubben, Hogarth, Bennett & Robinson, 2005).  Scenarios of everyday experiences 
are used as a frame for a science topic.  Students and the teacher identify the relevant 
science concepts to learn more about in order to explain the scenario, using the need-
to-know principle (Bulte, Westbroek, De Jong & Pilot, 2006).  After learning about 
these identified concepts in standard student-centred lessons, the new knowledge is 
applied to explain the scenario, or solve the problem posed.  Thus, context-based 
learning purposely anchors school science in the student’s daily experiences. 
 
When it comes to curriculum change, Fullan (2007) claims that teachers’ beliefs 
strongly influence the implementation of curriculum innovations. Thus, if science 
teaching of the future aims at contributing to sustainable development, it is necessary 
to establish science teachers’ views about ESD and about opportunities for 
integrating ESD in their teaching in order to inform curriculum change. This study 
addresses the following research questions: 

1. How do JSS science teachers perceive ESD? 
2. How do JSS science teachers view the integration of ESD in their teaching? 
3. What do JSS science teachers consider to be the role of Swazi culture in 

teaching for sustainable development? 

Literature Review 

What is ESD? 

Concerns have been expressed about the catastrophic human activities intending to 
bring about development, but giving rise to problems such as environmental 
degradation, poverty, diseases and social disintegration. It is believed that promoting 
sustainable development (SD) might result in curbing these challenges. The 
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Science has been perceived as an abstract and irrelevant subject to most learners in 
school (Lyons, 2006), and according to Carter (2008) many learners feel alienated by 
science. Context-based science teaching is considered as one way of increasing 
motivation and interest (Campbell et al., 2000).  However, motivation and interest 
might be increased even further if school science is to include sustainability, thus 
promoting scientific literacy and social responsibility among learners; equipping 
them with participatory skills to address local and global problems such as disease, 
environmental degradation, climate change and poverty (Kyle, 2006). 

Hodson (2003) cites several obstacles to the implementation of a more sustainability-
friendly science as the general public, universities, scientists, parents, teachers and 
the learners themselves may have theory-focused expectations of what the curriculum 
should entail.  He also acknowledges that measures for assessing learners in a 
sustainability-focused curriculum still need to be developed. Nevertheless, he argues 
for the implementation of an issues-based science curriculum in schools. 

ESD in an African curriculum: The environmental perspective 

According to Ansell (2006), environmental education (EE) was introduced in schools 
aiming to provide relevant environmental knowledge with the hope of fostering 
positive behaviour towards the environment. However, realising that bringing about 
cognitive change does not necessarily alter learners’ affective status, learners’ 
‘emotions’ should also be targeted so as to change the learners’ frame of mind 
(Bonnett, 2006) if behavior change is intended. 

Peden (2008) claims that in South Africa, the last two decades have seen EE being 
absorbed within ESD. EE is now viewed as a section of ESD with the former 
focusing on the biophysical facet and the latter on the social and economic facets. 
However, others argue that EE is exactly the same as ESD as the term environment 
does not only refer to the biophysical aspect but also encompasses the social and 
economic facets (Sauve, 1996). Nevertheless, the tendency to view the environment 
as only the biophysical aspect is still prevalent within Southern Africa (Le Grange, 
2010) so for the purposes of this paper EE will be considered one aspect of education 
for sustainable development.  

Mlipha and Manyatsi (2005) revealed that although Swazi science teachers had a 
better understanding of environmental issues than teachers of other subjects, they 
were still faced with the challenge of translating their EE knowledge into meaningful 
learning contexts for their learners. Similarly, Peden (2008) reports that the 
environmental issues included in the South African school curriculum are not taught 
in a socio-economic critical manner.  Both studies conclude that the teaching of 
environmental issues does not automatically include teaching about related social and 
economic issues, the other components of SD. 
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ESD in an African curriculum: The contextualisation perspective 

According to Rauch (2002), learners’ own experiences in specific, life-centred 
situations should be used to teach sustainability issues.  Kasanda, Lubben, Gaoseb, 
Kandjeo-Marenga, Kapenda and Campbell (2005) reveal that contextualisation 
promotes relevance, social confidence and empowers learners to be productive, 
benefiting both themselves and society. This seems to be the kind of science 
education required to empower learners to participate in addressing sustainability 
issues. 

However, in another study, Campbell, Lubben and Dlamini (2000) found that less 
than half their sample of learners could use knowledge gained from learning through 
the contextualised approach to explain everyday social and economic issues. This 
might have been caused by the way the teachers handled the context-based lessons, 
but it highlights the problem of transfer of classroom knowledge about familiar 
contexts into everyday application. Furthermore, Lotz-Sisitka (2006) points out that 
despite the consideration of context and culture in the South African educational 
policy, classroom practice is often hardly influenced by context and culture. She 
claims that this disconnection is aggravated by teachers’ unfamiliarity with learner 
aspirations for change, which thwarts the relevance of school science to their 
everyday life. 

ESD in an African curriculum: The indigenous knowledge perspective 

Sustainable development in an African context will only be effective if the methods 
for promoting SD take cognizance of the worldview of those involved, i.e. the 
African worldview. According to Chivaura (2006), the African worldview accepts 
that the world has two compatible and interlinked aspects, the physical and the 
spiritual.  In contrast, since the Reformation the Western worldview sees both aspects 
as separate – secular and religious.  Resulting indigenous knowledge systems are 
portrayed as holistic, non-manipulative, non-mechanical but people-centred 
(Crossman and Devish (2002), and express themselves to as large extent in traditonal 
ceremonies, rituals and other practices aimed at maintaining and enhancing the lives 
of group members within a specific locale. Although Breidlid (2009) acknowledges 
that “the idea of the absolute dichotomy between the two knowledge systems, the one 
living in harmony with nature and the other dominating it, is highly debatable” 
(p147), he claims that Western science has enjoyed monopoly in education over the 
past years without giving room to indigenous knowledge systems as these were 
considered non-scientific, inefficient and outdated.  Odora Hoppers (2002) confirms 
this view by noting that the erosion of indigenous knowledge within a community is 
the main danger for the sustainability of its resources.  However, not all indigenous 
knowledge may be utilised. Glasson, Mhango, Phiri and Lanier (2010) argue for 
hybridised knowledge which merges world views from both the developed and 
developing world, in the ‘third space’, the space where students make sense by 
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weighing, selecting, merging, matching knowledge from both systems. The various 
forms of resulting third space knowledge may be classified according to the different 
levels of integration in Ogunniyi’s (2007) Contiguity Argumentation Theory (CAT). 

Reporting on different cultural expressions of education, Vargas (2000) claims that 
some cultural aspects of the epistemology of education need to be addressed for ESD 
to be successful in Africa.   Similarly, Breidlid (2009) queries the usefulness of the 
“modernist notion of education [since] its basic principles and ideological foundation 
are problematic in terms of ecological sustainability and epistemological sensitivity” 
(p. 143) for embedding ESD in African curricula. Hence Breidlid pleads for school 
education to work collaboratively with surrounding communities so that they can 
incorporate culturally relevant, developmental issues into the curriculum.  

In the light of the above, this article reports Swazi science teachers’ perceptions of 
the ESD concept and their perceptions about its integration into their teaching of 
science using the current JSS syllabus. Views on the role of indigenous knowledge 
systems in promoting ESD through science teaching are also reported. 

Methods 

The sample comprised sixteen JSS science teachers, one per school, who had 
experience with teaching the whole JSS syllabus. The schools from all four regions 
of the country comprised urban, semi-urban and rural schools for access to a wide 
variety of cultural, social, economic and environmental contexts. Two of the teachers 
had previously been involved in ESD workshops.  

After piloting with three sets of teachers, the semi-structured interview schedule was 
sent to the sixteen participants prior to the interview to allow for proper collection of 
thought and to minimise tension that may be caused by teachers not knowing the 
basic content of the questions. Some teachers could not be reached by post and 
therefore the schedule was read to them over the telephone. The use of both English 
and vernacular were encouraged during the interview, and teachers could refer to the 
syllabus or to text books to exemplify topics under discussion. The interviews were 
tape recorded and transcribed verbatim, and field notes were kept. 

Data obtained were organised by open coding and themes (Glaser & Strauss, 2007) 
were drawn from the responses as required by the inductive grounded theory analysis 
method.  However, for the perceptions of the ESD concept, a deductive approach was 
used in categorising responses into the three SD aspects. 

Findings 

The results are presented in three sections based on the research questions and the 
teachers are labeled A to P to maintain confidentiality. 
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Perceptions of ESD 

More than half the sample said they were not familiar with the notion of ESD before 
the interview appointment. However, some interviewees collected information before 
the interview and presented spontaneous perceptions on ESD, along with those who 
had heard of ESD before. The description of ESD according to the Brundtland 
definition was presented to those that could not provide spontaneous views to enable 
them to engage in the discussion. These then provided interpreted views of ESD. 
Both spontaneous and interpreted perceptions were analysed deductively by 
categorising them into the three ESD aspects, as presented in Table 1. 

Table 1. Perceptions of ESD 

Emphasized ESD 

 aspect and theme 

 

Spontaneous  

responses 

   (n=9) 

Interpreted  

responses 

    (n=6) 

No Response Frequency   

    (n=1)                               

 

1. Environmental: 
a. Conservation 
b. Resource non-depletion 

 
 
D* Eo K* M* 
L*   

     
       
Jo  
 

                                  

                               6 

    
    
2. Social : 
a. Critical thinking 
b. Maintenance of culture 
c. Socially responsible 
    behavior                                 

                           
K* D* Ho 
 
M* 

 
 

Oo Po                   

                                  6 

      
    
    
3.Economic: 
a. Self-reliance                         

 
K* Fo I* M* 

       
Ao Bo No 

                               7 

    
    
Unclassifiable C*          Go                             2 

 
*– heard of ESD before appointment;       o – unfamiliar with ESD before appointment 
 

Table 1 indicates that all three aspects transpired from the teachers’ perceptions, 
roughly in equal frequency. Only teachers K and M - who had been involved in ESD 
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workshops previously - presented a comprehensive perception of ESD.  Apart from D 
who covered environmental and social aspects, all other teachers focused on only one 
of the three aspects, even those who had been provided with the Brundtland 
definition. 
Teacher E’s statement is representative of the perception biased towards the 
environmental aspect:  
 

It [ESD] is to educate students, so that they can be aware when using the 
available resources, they use them in such a way that it does not have a 
detrimental effect to nature and the environment. 

 
In his holistic statement, teacher K seemed to perceive the environmental aspect as 
encompassing the other two when he stated that: 
 

The environment is (important) ... I’m not saying these others have not been 
considered, but it’s like they are down there like a shadow. When they 
(people) see a shadow they won’t say they have seen the person, and when 
they see the person they will not talk about the shadow and yet the shadow is 
also there. 
 

This metaphor seems to reflect Webster’s (2004) concentric model of the relationship 
between the three ESD aspects. 
 
The themes that emerged from spontaneous views include: conservation and resource 
non-depletion for the environmental aspect; self reliance for the economic aspect; and 
critical thinking and socially responsible behaviour for the social aspect. A third 
theme was added to the social aspect (maintaining cultural values) from the 
interpreted views. 
 
Perceptions on the integration of ESD into the science curriculum 
 
All teachers regarded the science curriculum as suitable for integrating ESD. The 
following three themes emerged from the perceived purposes of integration: 
 

1. To raise awareness of environmental issues. 
2. To empower learners to practically take action in addressing sustainability 

issues. 
3. To develop the individual and the community both economically and 

socially. 
 

A representative statement of the teachers focusing on awareness-raising was 
presented by E when she stated that “by introducing it into the school curriculum 
people may be aware of what it is that leads to such things as global warming.” 
Raising awareness usually concerns the provision of factual information and 
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understanding.  In contrast, teacher I believed that ESD should be integrated to 
cultivate specific action among learners to bring about change: 
 

If ESD could be infused into schools it would empower the children to go out 
there... they’ll be able to address these problems because these need to be 
addressed. And the people who are there are old. They just go to conferences 
e.g. on global warming and come back – so what? 
 

Socially responsible behaviour overlaps with empowerment for action. For example, 
J suggested that the ESD may result in learners “educating other community 
members who are not exposed to sustainability lessons”. 
 
Perceptions on opportunities for integrating ESD in the science curriculum 
 
The criteria for deciding ESD aspects that are most suitable for integration in science 
seemed to be based on the associated science content.  All but one teacher regarded 
the environmental aspect as most suitable for integration. Half the sample suggested 
that the social and economic aspect may be integrated occasionally, but for instance 
teacher N suggested that the subject history would be a better host. Teachers G, P and 
L regarded the economic aspect not suitable for integration in science teaching, and 
referred this to commerce or accounting. 
 
Many teachers considered themselves already integrating ESD into their lessons, “but 
I was doing it indirectly, not knowing that I’m doing it” (G).  Conversely, most of the 
teachers seemed doubtful of the extent to which they integrated it. Teacher L claimed 
that the syllabus is not explicit enough to enable teachers to integrate the full notion 
of ESD into their lessons. He argued that: “We have some of the topics in our 
syllabus that somehow touch on it. We may not spend that much time on it. It’s not 
so elaborate in the syllabus, but we do have it”. 
 
Table 2 shows ten syllabus topics perceived as ESD-friendly by the teachers. 
Table 2 indicates that three of the topics were biology, four were chemistry, two 
were physics and one cuts across all three sciences. However, the last three of the 
chemistry topics were purely emphasising the need for relating them to the 
learners’ context and could not be extended to incorporate sustainability issues. 
This renders biology as the perceived dominant science in ESD.  
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Table 2. JSS science topics perceived to promote SD 
 
Biology Chemistry Physics 

 

Ecology (conservation,  
pollution, recycling,  
invasive plants, 
pesticides) 
 
 

Healthy living (nutrition,  
diseases, drug abuse,  
posture) 

  

Wealth from the ground  

(metals and water) 
 
Separating mixtures 

 

 

Kinetic particle theory 

 

Acids and bases  

(pH measurement) 

 

Electricity 
(sources, power) 
 
Energy (including 
fuel and heat 
transfer) 
 

Reproduction (teenage 
pregnancy, HIV/AIDS, STIs) 
 
Renewable and  

non-renewable resources 

 

Some teachers’ negative attitudes towards the currently implemented contextualised 
approach to science teaching was cited as a possible indication that they might also 
resist ESD integration. This emerged from teacher D as follows: 
 

We do have challenges even now. We are trying to teach Science in 
Everyday Life (contextualized science text book) and there are people who 
are against it, saying this has made science very cheap. It is no longer the 
science that they were learning a long time ago. 

 
Perceptions on Aspects of Swazi Culture in Teaching Science for Sustainable 

Development 

 
Although some teachers admitted their limited knowledge of traditional cultural 
practices, sixteen practices emerged, related to nine science topics. Only ten of the 
cultural practices and five of these science topics were relevant to ESD as the others 
focused only on contextualisation. One of the five topics (efficient use of resources) 
was not in the syllabus but was included due to its emphasis on the economic aspect 
while overlapping with conservation. Table 3 relates the ten cultural practices to the 
five relevant topics and the three SD aspects. 
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Table 3. Relationship between identified cultural practices, science topics and SD 
aspects 

 
 Cultural practice Science topic SD aspect 

1 Umcwasho  
 
Reproduction and 
STIs 

 
 
 
 
SOCIAL 

2 Lusekwane 
3 Reed dance (uMhlanga) 
4 Polygamy 
 
5 

 
Home teaching Diseases 

Nutrition 
6 Tree trunks for fences for 

kraals 
 
 
Conservation 

 
 
ENVIRONMENTAL 7 Kukhonta system 

8 Animals in surnames 
9 Use of kraal manure as 

fertiliser 
 
10 

 
Making Swazi attire Efficient use of 

resources 
ECONOMIC 

 
 
Some of these cultural practices in Table 3, and their perceived role in education for 
sustainable development, may need further explanation.  For instance, umcwasho is 
the two year long ceremony for virgin girls, decreed at crucial times for the Swazi 
Nation, e.g. independence, installment of a new King or Queen Mother, serious and 
repeated droughts. The purpose is to preserve female chastity for the duration of the 
ceremony, foster solidarity amongst young women, and honour a leading female 
figure such as the Queen Mother.  This ceremony involves demonstrating respect for 
the ancestors and the Swazi customs.  Teachers saw this ceremony as a traditional 
way to promote abstinence. The parallel male custom encouraging abstinence is the 
lusekwane ceremony, a part of the annual Incwala ceremony (festival of the first 
fruit).  From across the country, oung men and boys who have not had sexual 
relationships are called to collect branches of lusekwane (a fast growing bush) for 
repair of the royal cattle enclosure where the King’s secret ceremonies of renewal 
will be held.  The young males carry the Lusekwane to the Royal Palace, often over 
quite a distance.  It is believed that in case they had been sexually active their 
lusekwane will wilt, and the carrier will be publically ridiculed.   
 
During the annual Reed dance (uMhlanga) maidens cut reeds for repair of the Queen 
Mother’s enclosure, and then dance for the Royal Household and Swazi Nation.  The 
King sometimes uses this occasion to identify an additional wife which, to some 
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teachers, is a traditional way of diversifying the gene-stock of the traditional 
leadership and of providing wide clan access to the traditional leadership.  In turn, the 
strong tradition of polygamy within Swazi custom is seen by some teachers as a way 
of averting promiscuity when mothers are carrying or recently have given birth to a 
child.  This aspect is particularly pertinent against the background of the high 
incidence of sexually transmitted infections (STIs). 
 
The kukhonta system is the indigenous Swazi form of local administration, in which 
individuals will khonta (apply for agricultural residence) with a particular Chief.  
Although land is owned communally, oversight in terms of settlement and grazing is 
invested in the Chief.  Thus, the kukhonta system is seen by some teachers as a 
possible way of preventing over-development of particular areas and of over-use of 
prime grazing land.  Equally, although collecting firewood is generally free for 
community members, the Chief is the custodian of trees along rivers and streams: 
(S)he only selectively gives permission for tree felling out of respect for the sources 
of water.  Some teachers see this custom as a check on soil erosion. 
 
Several major Swazi clans carry names of animals, or use specific animals as praise 
names, or totems.  For example, the totem for the Dube-clan is the zebra, the 
Fakudze-clan the baboon, and the Bembe-clan the bee.  It is taboo for members of 
these clans to kill or eat the animal that symbolizes their clan.  Some teachers see this 
custom as a way of conserving the habitats around the settlements of the respective 
clans. 
 
Table 3 indicates that all the practices were linked to biology topics, mostly focusing 
on reproduction and conservation. Three of the culture-related topics were 
categorised under the social aspect, with one under the environmental and one under 
the economic aspect. 

Discussion and Conclusion 

 

More than half the sample indicated a lack of familiarity with the ESD concept. Even 
after an explanation of the term, the majority of the teachers held a fractured 
interpretation of ESD focusing on one of its three aspects only.  However, in contrast 
with findings from industrialised nations (e.g. Bonnett, 2006) similar numbers of 
teachers associate SD with each one of the three aspects, not mainly with 
environmental protection.  The identified notions of social responsible behaviour, 
maintenance of cultural values and economic self-reliance may form the stepping 
stones for building a holistic understanding of ESD.  
 
Generally, the teachers supported the integration of ESD into the science curriculum 
and the purposes for such integration varied from raising awareness; empowering for 
action and for socio- economic development of both individuals and the community. 
As Ansell (2006) found in Lesotho, some teachers attributed change to provision of 
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knowledge and understanding, what Pitt and Lubben (2009) called teaching about 
SD.  The perception of empowering for action indicates that others regard ESD as a 
means of prompting action to address individuals’ and community problems, thus 
teaching for SD. Coupling the latter with socio-economic development of both the 
individual and his/her community as a reported purpose for integrating ESD may 
result in social responsibly school science (Hodson, 2003; Kyle, 2006). 
 
When deciding on the suitability of integrating ESD in the curriculum, teachers used 
the match with current content as the main criterion.  ESD was not seen as a potential 
cross-curriculum theme (see Huckle, 2006) such as HIV/AIDS education. Thus 
integration of ESD is seen by most teachers as apportioned to different subject. The 
current science curriculum was considered to be most compatible with the 
environmental aspect of ESD. Although some claimed that there was room to include 
the other two aspects, the majority saw no room for the economic aspect in science 
lessons. Instead, it was suggested that the other two aspects should be integrated into 
subjects with compatible content such as accounting or history. This seems to be in 
line with the proposed inter-disciplinarity of ESD (UNESCO/UNEP, 1977). 
 
Teachers’ identification of ESD-friendly syllabus topics and cultural practices 
revealed confusion between ESD and contextualisation. Contextualised teaching 
(where the need for learning science is established from students’ everyday 
experiences) is necessary for successful ESD.  However, it is possible to only 
contextualise science teaching without expanding to embrace ESD. Equally, possible 
teachers’ negative attitudes to ESD might be based on their alleged negative attitudes 
to the currently implemented contextualisation of the curriculum in JSS science 
classes. Hence there might be a need to first strive for teachers’ acceptance of 
contextualisation before advocating the adoption of education for sustainable 
development (ESD).  
 
It is significant that most of the indigenous practices identified by the science 
teachers as potential starting points for ESD are based on the African worldview – 
they combine issues of the physical world with those of the spiritual, as advocated by 
Breidlid (2009).  For example, both ceremonies seen as promoting sexual abstinence 
(i.e. umcwasho and lusekwane) are part of rituals, amongst other things, paying 
respect to the ancestors and reinforcing the network of Swazi custom.  Similarly, the 
Chief’s supervisory responsibility over the felling of trees along streams and rivers as 
part of the kukhonta system charges her/him with the maintenance of respect for 
these sources of water.  Even the inappropriateness of killing and eating animals that 
are the totem for a specific clan centres around avoiding offence against ancestors of 
the respective clans. 
 
Like the ESD-friendly topics, the cultural practices perceived to be linked to SD were 
biased towards biology and most of these were related to the social (reproduction) 
and the environmental (conservation) aspect; with only one linked to the economic 
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aspect. This could signify the possibility that the cultural practices may be used as a 
vehicle for integrating the social aspect into science teaching, as much as the 
environmental one.  
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