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Abstract
The study investigated the incorporation of Indigenous Knowledge Systems (IKS) into the
formal Natural Science (NS) curriculum. Five schools were conveniently selected in
Phongola, KwaZulu Natal Province to participate in the study. Headmasters, NS Heads of
Departments (HODs), as well as NS teachers constituted the population of the study, and
data was gathered through observations, document analysis, interviews and focus group
discussions with participants. Data analysis, presentation and discussions proved that
participants had a clear understanding of IKS. It emerged from the findings of the study that,
incorporation of IKS into the formal NS curriculum would yield good benefits. These benefits
include enabling learners to use their prior knowledge during the learning process, making it
possible for NS teachers to use readily available indigenous visuals, equipping learners with
entrepreneurial skills to start up their own businesses, making it possible for NS teachers to
use educational field trips, as well as promoting diversity and unity in classes. There were
however some challenges that were noted in the endeavour of incorporating IKS into the NS
curriculum. These challenges include multiculturalism in South African schools, wrong
perceptions and negative attitudes towards IKS, lack of Government commitment on the
incorporation of IKS into the formal school curriculum, lack of official IKS study material and
extinction of IKS. Findings of the study also revealed that there are numerous categories of
IKS that can be incorporated into the formal NS curriculum. Some of these categories are
traditional veterinary medicines, traditional diets and food processing methods, traditional
medicines, weather forecast, environmental and disaster management, traditional values,
uBuntu lenhlonipho (Humility and respect). Parental involvement in the form of encouraging
their children to embrace IKS, and also being used as IKS resource persons in schools was

vii

seen by participants as a vital element in the process of incorporating IKS into the formal NS
curriculum. From data analysis and presentation techniques and methods that could be
used to incorporate IKS into the NS curriculum emerged. These techniques include
reviewing the education policy to embrace IKS as a full-fledged knowledge strand in the NS
curriculum, budgeting for IKS by the Ministry of Basic Education, documentation of IKS into
the NS official study material as well as training NS teachers on IKS. Based on the findings of
the study and literature review a 6 staged Madlela IKS incorporation into NS proposed
model was developed for use in the incorporation of IKS into the formal NS school
curriculum. The study then recommended that the Ministry of Basic Education should adopt
the Madlela model and use it to incorporate IKS into the official NS curriculum. Before
writing the background of the study in chapter 1, I started by introducing myself in order too
enable the reader to understand my background.

Key Words
Indigenous, Knowledge, Systems, incorporation, Natural Science, curriculum, Phongola
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Chapter 1: Background orientation and overview

1.1 Background
For centuries South African Education was dominated by colonial practices. Ntuli (1999:118)
attests that during the colonial era in South Africa colonial masters thought that, Western
traditions of knowing that were intolerant of other traditions of knowing were the best.
Colonisers thought that Africa was a continent without knowledge and civilisation before
colonisation. Maila & Loubser (2003) reiterate that by then Western colonisers thought that
Western knowledge systems and cultures were the only means that were supposed to be
used to determine the values and beliefs of African people. This line of thinking hindered
Indigenous Knowledge Systems (IKS) from being integrated into the formal national school
curriculum by then and arguably up to date.
Republic of South Africa (SA): Indigenous Knowledge Systems Policy (2006:5) reveals that,
during the apartheid era IKS in South Africa, as well as practitioners within such systems
were marginalised, suppressed and subjected to ridicule by arrogant white rulers. This is
seen by the policy as having resulted in distortion of the South African social, cultural and
economic development for the majority. Since African IKS and its practitioners were
belittled and ridiculed by Western colonisers, the whole South African education system
was modeled around Western knowledge systems (WKS) at the expense of the contextual
relevant African IKS. This argument is supported by Hays (2007) who reiterates that, in
Africa’s formal education systems IKS were devalued, and students who possessed such
knowledge were considered incompetent. The Soweto uprising in 16 June 1976 when
students revolted against learning in Afrikaans bears testimony to the fact that Western
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colonisers went to extremes in trying to vilify and destroy African IKS, so that they could
promote their own Western Knowledge Systems and languages that they erroneously
considered superior and relevant to the South African education system than IKS.
In 1994 South Africa gained independence and adopted a new democratic constitution.
According to the constitutional principles of democracy, social justice, and equity, equality,
non-racism, human rights, and human dignity underpins the values upon which the South
African national education system is premised. In line with the constitution that promotes
human rights and dignity for all South Africans, the white paper on education and training
(1995), the white paper on science and technology (1996) and the white paper on Arts,
Culture and heritage (1996) see education as part of culture, and also spell out that
education is transmitted through culture. Culture is engrained in Indigenous Knowledge
Systems. In light of this, the synergic relationship between education, culture and IKS could
only be created and harmonised by the curriculum that is founded on the facets and
principles of African Indigenous Knowledge Systems.
Despite writings in the constitution and white papers about education and training, science
and technology, arts, culture and heritage as well as the promotion of South African culture
through the formal education system, curriculum 2005 was silent about culture and IKS.
Other curricula that succeeded Curriculum 2005 namely National curriculum statement
(NCS) and the Revised National Curriculum Statement (RNCS) also did not play strong
advocacy in support of the integration of IKS into the formal school curriculum in South
Africa. These curricula were succeeded by Curriculum and Policy Statements (CAPS) 2012
documents that call for a paradigm shift from the teacher centred positivist approach to the
more interesting child centred constructivist approach. According to cognitive
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constructivists like the Switz, Piaget learners construct and reconstruct knowledge through
experiences that they encounter in their environment. Social constructivists like the Russian
Vygotsky argue that, children learn and construct knowledge from their local environment
and culture. They do so through interacting with their peers, teachers and community
members who are rich in cultural knowledge. This paradigm makes Indigenous Knowledge
Systems (IKS) ideal and indispensable relevant pillars in the implementation of CAPS 2012
Natural Science (NS) curriculum documents, because the child centred approach paradigm
believes in the teaching from the known to the unknown and from simple to complex. Such
an approach makes IKS constitute the foundation of the known and the simple, because
they are the ones that children already know from their communities. If Indigenous
Knowledge (IK) is integrated into the national South African curriculum in general and NS
curriculum specifically, then it can help to transition learners smoothly from the known
world of Indigenous science into the unknown world of Western Knowledge Systems (WKS).
Failure to integrate IKS content into the NS curriculum by CAPS 2012 NS curriculum
documents defeats the very advocacy purported by these documents of learner
involvement and the teaching from the known to the unknown.
Most learners in South Africa come from rural provinces such as Limpopo, Northern Cape,
North West, Mpumalanga, Eastern Cape, and KwaZulu Natal (KZN) etc. In most of these
areas Western knowledge is alien, because people still survive on IKS to a larger extent. KZN
in particular still brags of having the monarch led by iNgonyama King Zwelithini, who is by
the nature of his office the custodian of culture in the Zulu Kingdom in particular and South
Africa at large in general. The fact that KZN is still practicing culture and using IKS is
evidenced by cultural ceremonies that Zulus still celebrate in the province. These among
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others include umhlanga reed dance, umkhosi wenxwala, and umkhosi kaNomkhubulwayo.
Children coming from such a background that is rich with IKS can benefit if such knowledge
is integrated into the main stream curriculum. Giving them a curriculum that is only
composed of Western Knowledge Systems (WKS) is tantamount to teaching them from the
unknown to the unknown, and from complex to complex to the detriment and defeat of the
advocacy of CAPS 2012 NS curriculum documents that call for the use of a child centred
approach where learners are supposed to be taught from the known to the unknown and
from simple to complex. CAPS 2012 NS curriculum documents are the ones that serve as an
official NS curriculum in South Africa up to date. They still how-ever have a gap, because of
their failure to integrate IKS.
Perusal of the South African 2012 curriculum documents show that the Ministry of Basic
Education has partially incorporated IKS into the formal curriculum as an Arts and Culture
subject. This is commendable and a good step by the Ministry, but it gives a false sense of
IKS’ integration into the formal school curriculum in South Africa. When we talk of IKS, Arts
and culture have limitations, because Indigenous Knowledge is much larger and broader
than these two in isolation. Chabalala (2010) views IKS as a broad body of knowledge that
needs to be approached in a holistic manner rather than in terms of individual parts.
Integration of IKS into the South African formal school curriculum should be holistic not in
parts such as Arts and Culture. This is the case because integrating IKS into the curriculum as
only Arts and Culture leaves out big gaps in other subject areas in general and in NS
specifically. Heinnaman (2004) reveals Indigenous Knowledge as covering broad areas such
as bio-diversity, biotechnology, and also centred on indigenous medicines and
pharmacology encompassing human and animal health, veterinary medicine and animal
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health, maternal and child health, sexual health and traditional medicines that focus on
building and boosting the immune system.
Heinnaman (2004) continues to expose the broadness of IKS that also covers areas such as
indigenous methods and system of food supply, processing and preservation, as well as
architectural and traditional building technologies. Arts and Culture as a subject leaves out a
lot of IKS that are relevant to other subject areas such as Agriculture, Mathematics, Science
and Technology to mention but just a few. The Ministry of Basic Education also in its quest
to integrate IKS into the curriculum from 2010 has been advocating for the use of
indigenous languages as a medium of instruction in schools. This is a positive initiative, but it
also leaves out serious gaps, because Hays (2007) sees IKS not only as composed of local
languages, but of content as well. He argues that formal education often requires separation
of children from the environment in which they learn the knowledge system of their
community.
Hays (2007) continues to argue that, away from their families children are taught foreign
systems of knowledge usually in languages variant to their own. He goes on to argue that, a
big problem with formal education systems is that, they tend to emphasise indigenous
student’s in-competencies rather than the areas in which they are already competent or
developing competence. This is viewed by him as undermining both the learning process of
the student and the transmission of IKS. Taking this argument into cognisance it can be said
that, the Ministry of Basic Education’s 2010 advocacy for multilingualism in class, and the
use of indigenous languages as a medium of instruction does not address the integration of
the content of IKS into the formal curriculum because it leaves out the context where
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learning takes place and the content that is learnt in each subject area. If the content learnt
is Western content, it will remain alien to students despite the language used to teach it.
Hays (2007) airs his concerns on the alienation of children from their environment that is
rich with IKS and taking them to schools where they are taught alien (WKS) in alien Western
languages that denigrate and ridicule IKS. UNESCO (2014) raised concerns that in Africa tens
of millions of children drop out of school per year, while other tens of millions go through
the education system without learning anything. In line with these assertions Brock-Utne
(2014:6) reiterates that according to World bank (2011: 6-7) more than 30% of Malian
youths aged 15-19 years who completed six years of schooling could not read a simple
sentence. It was also the same case in Kenya where 50% of youths could not read simple
sentences. Taking UNESCO’s (2014) and Hays’ (2007) concerns into consideration one can
argue that such high dropout rates of children from African schools, and their failure to
learn anything after going through the formal education system is as a result of the formal
education’s alienation of IKS that are relevant to most African children especially those who
come from communal lands that still survive on IKS, and monopolisation of WKS that are
irrelevant to most African children who come from communities that have survived on IKS
for countless centuries up to date.
In the quest of preserving and promoting IKS the South African government through the
Department of Science and Technology in (2006) enacted an Indigenous Knowledge Systems
policy in order to enable a framework that stimulates and strengthens the contribution of
Indigenous Knowledge to social and economic development in South Africa. The South
African IKS Policy (2006) argues that IKS have persisted, shaped and informed African
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thinking on issues such as arts, music, religion and theology, governance, justice, health and
agriculture etc.
The main IKS Policy (2006) drivers in the South African context include:


The affirmation of African cultural values in the face of globalisation – a clear
imperative given the need to promote a positive African identity.



Practical measures for the development of services provided by IKS holders and
practitioners with a particular focus on traditional medicines, but also including
areas such as agriculture, indigenous languages and folklore.



Underpinning the contribution of IKS to the economy – the role of IKS in
employment and wealth creation.



Interface with other knowledge systems e.g. IK is used together with modern
biotechnology in the pharmaceutical and other sectors to increase the rate of
innovation.

The South African IKS Policy (2006) also states that in order for it to be implemented
successfully the following functions, institutions and legislative provisions are required:
-

An advisory committee on IKS reporting to the Minister of Science and Technology.

-

A departmental function including academics, and applied research, development
and innovation in respect of IKS.

-

A recordal system for IKS and IKS holders where appropriate to proactively secure
their legal rights.

-

Legislation to protect intellectual property associated with indigenous knowledge to
be administered by the department of Trade and Industry.
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Though this list looks impressive but it is how-ever imperative to note that from this list
some key players are missing. These are the Ministry of Basic Education, and the Ministry of
Higher Education. These stakeholders were supposed to be given a fundamental role by the
South African IKS Policy 2006. Leaving them out creates a huge gap in the quest of
preserving and promoting IKS in South Africa. The policy talks of integrating IKS with other
knowledge systems as well as infusing it into the National System of Innovation (NSI). This
sounds interesting, but it can only be realised when IK is holistically integrated into the
formal curriculum, because the curriculum is a coordinated document that can effectively
integrate different systems of knowledge, hence the need for the involvement of the
Ministry of Basic Education in the implementation of the South African IKS Policy (2006).
Chapter 2 of the South African IKS Policy (2006), advocates in passing for the integration of
IKS in education and the national qualification framework. Last paragraph of Annex, page 13
of the said policy emphasises the use of appropriate methods and methodologies for
mobilising IKS in various learning contexts. It should how-ever be noted that emphasis
should not be on methodology only, but it should also be on the integration of content
derived from IKS into the formal school curriculum in South Africa.
Paragraph 3 on Annex page 14 of the South African IKS Policy (2006), calls for the
integration of IKS into the National Innovation System of South Africa. Paragraph 4 goes on
to highlight countries where IKS has successfully contributed to innovation systems. These
countries are Japan, India, Singapore, Malaysia and South Korea. The South African
government took a giant step by enacting this policy, but gaps still exist. For example the
policy does not clearly and categorically state the role that is supposed to be played by
education Ministries especially the Ministry of Basic Education in the collection,
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preservation, utilisation and promotion of IKS. Another gap that exists pertains to the fact
that CAPS 2012 NS curriculum documents are silent about the formula of integrating IKS
into the formal NS curriculum. A perusal of the Ministry of Basic Education 2012 curriculum
documents revealed that the Ministry has introduced Arts and Culture as a subject into the
formal school curriculum in South Africa. The Ministry also still pushes ahead with its
advocacy for the use of South African indigenous languages as mediums of instruction.
Seemingly it is the Ministry of Basic Education’s belief that integration of Arts and Culture
into the formal curriculum as a subject and using South African local languages constitute
integration of Indigenous Knowledge Systems into the formal curriculum in South Africa. If
the Ministry believed otherwise 2 decades after independence it would have holistically
incorporated IKS into the formal school curriculum. As earlier highlighted, IKS are much
broader than language, Arts and Culture. Due to these gaps that exist in the NS curriculum
the study investigated how IKS content could be holistically integrated into the formal NS
curriculum. It also explored the kind of benefits that are associated with the integration of
IKS into the formal NS curriculum, and the challenges that could be encountered in the
pursuit of such an endeavour. Solutions that would be employed to deal with encountered
challenges have been highlighted, and based on the literature and findings of the study a
proposed Madlela Model for the incorporation of IKS into the formal NS curriculum in South
Africa was developed.

1.2 Introduction
Indigenous knowledge systems from time immemorial have driven development, invention,
innovation, and civilisation in Africa as a continent. In this study the researcher explored
among other issues how Indigenous Knowledge could be incorporated into the formal
9

Natural Science (NS) curriculum in Phongola schools in KwaZulu Natal (KZN) province of
South Africa. Researchers like Hays (2007) think that indigenous knowledge and formal
education are fundamentally incompatible; therefore the best place to integrate IKS is into
informal or vocational training programmes. Some scholars limit the incorporation of IKS to
the medium of instruction, teaching methodologies, and giving of local examples when
delivering lessons in class. This thesis explored Indigenous Knowledge Systems broadly and
went beyond local languages, Arts and Culture. Chabalala (2010) advises that IKS need to be
approached in a holistic manner not in small fragmented parts. This is what this study did.
Literature review and data presentation and analysis was used to explore different ways of
integrating IKS into the Natural Science (NS) curriculum and the kind of content that needs
to be integrated.

1.3 Research problem
CAPS 2012 Natural Science curriculum documents call for an end in the use of an ineffective
and boring teacher centred approach, and an introduction of a more interesting and
effective child centred approach that involves learners more during lessons by teaching
from the known to the unknown, and from simple to complex. Hays (2007) argues that what
children already know before they go to school is IKS that they were taught when they were
young and went on to use such knowledge for survival in their environment. He views
Western Knowledge Systems and languages that children are taught in schools as alien to
them and out of context. CAPS 2012 NS curriculum documents do not mention the use of
IKS as a foundation of the known. In 2009 the South African Social Attitude Surveys (SASAS)
was carried out with the aim of obtaining baseline data on perceptions and attitudes of
South African people towards various IKS and related issues that included among others
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Western Science versus Traditional Knowledge, the role of IKS in formal curricula, women’s
role in IKS, the government’s role in IKS, and traditional agricultural and medical practices.
The overall findings of the study indicated a positive attitude of participants towards IKS.
66% of participants believed that IKS offer lessons that can benefit everybody. 76% of
respondents wanted the Department of Basic Education to include IKS in the school
curriculum. The study concluded that, IKS is greatly supported by many South Africans
especially in provinces such as KwaZulu Natal, Eastern Cape, Mpumalanga, Limpopo, etc.
Despite the fact that the SASAS (2009) study revealed that the majority of South Africans
call for the integration of IKS into the formal school curriculum by the Ministry of Basic
Education, this Ministry has done less to do so as evidenced by its silence about such an
integration in the CAPS 2012 NS curriculum documents.
The Department of Basic Education 2012 curriculum documents indicate that the Ministry
has introduced Arts and Culture as a subject into the school curriculum as a way of
incorporating IKS into the formal curriculum. Authorities such as Catherine & Hoppers
(2017), Ekeke, Dorgu, & Theresa (2015) Heinemann (2004), Hays (2007), and Kaya (2007)
reveal that IK is much broader than language, Arts and Culture. It ranges among other facets
from medicine and pharmacology, veterinary science, architecture, and traditional
technology, bio-diversity, astronomy, meteorology, up to bio-technology to mention but
just a few of its facets. These facets of IKS are interestingly scientific. They therefore need to
be integrated as content into the NS curriculum, not through teaching them using a local
language. Content is arguably bigger and more important than a medium of instruction. By
trying to integrate IKS into the curriculum through Arts and Culture the Ministry of Basic
Education left out a lot of salient scientific components of IKS. The perusal of 2012 Arts and
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Culture syllabus revealed that vast of IKS rich in scientific content is not covered. Rich and
relevant as it is has been left out in this purported integration of Arts and Culture. In light of
these gaps, the study investigated how IKS can be holistically incorporated into the NS
curriculum, and the types of IKS content that need such incorporation into the formal NS
curriculum in Phongola schools in KwaZulu Natal Province.

1.4 Research questions
The study intended to answer the following questions:

1.4.1 Main question
1. How can Indigenous Knowledge Systems be incorporated into the formal Natural
Science curriculum by the Ministry of Basic Education?

1.4.2 Sub-questions
2. What is the participant’s understanding of Indigenous Knowledge Systems?
3. Which types of Indigenous Knowledge Systems should be integrated into the formal
Natural science curriculum in Phongola schools?
4. What challenges can be encountered in the incorporation of scientific IKS into the NS
curriculum in Phongola schools?
5. What are the benefits of incorporating IKS into the formal Natural Science
curriculum?
6. Which model can be used to incorporate Indigenous Knowledge Systems into the
formal Natural Science Curriculum?
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1.5 Aim of the study
The study aimed to investigate how IKS can be integrated into the formal Natural Science
curriculum in Phongola schools in KwaZulu Natal province. Such an investigation resulted in
a wider understanding on how best IKS can be integrated into the official NS curriculum by
the Ministry of Basic Education in Phongola schools in KwaZulu Natal Province. Such an
understanding made it possible to come up with a relevant Madlela IKS incorporation Model
that could be used to incorporate IKS into the formal Natural Science curriculum in South
Africa.

1.6 Objectives of the study
The study intended to:
1. Find out the participants’ understanding of Indigenous Knowledge Systems.
2. Identify the types of Indigenous Knowledge Systems that should be integrated into
the formal Natural science curriculum in Phongola schools.
3. Establish the challenges that can be encountered in the incorporation of scientific IKS
into the formal NS curriculum in Phongola schools.
4. Determine the benefits of incorporating IKS into the formal Natural Science
curriculum.
5. Develop a model that can be used to incorporate Indigenous Knowledge Systems
into the formal Natural Science Curriculum.

1.7 Delimitations
Baron (2008) attests that delimitations of the study establish parameters of the study. It
entails setting limits on the sample size, geographic area where data is collected in order to
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make the study feasible for the researcher. This study was limited to Phongola schools in
KwaZulu Natal (KZN) Province. Only 5 schools participated in the study. The population of
the study comprised of 5 Headmasters, 5 NS Heads of Departments (HODs) from
participating schools, and 15 NS teachers sampled from all participating schools.

1.8 Limitations of the study
Limitations are factors that are in most cases beyond the researcher’s control. Baron (2008)
argues that these factors may affect the study as it progresses. The researcher was aware
that carrying out a study of this nurture involved navigating different terrains over a long
way. It was therefore considered normal to encounter some challenges along the way. At
times Headmasters in schools did not cooperate with the researcher, because they felt that
they had busy daily schedules. Moving from one school to another required a lot of
resources in the form of time and money. Resources are usually scarce. To mitigate against
these challenges the researcher used the permission letter to research in schools from the
Ministry of Basic Education offices in Pietermaritzburg in KwaZulu Natal Province, made
appointments with schools in time, gave participants a consent form to sign before
participating in the study, and also raised enough budget for the research study before it
commenced.

1.9 Indigenous Knowledge Systems
A comprehensive explanation of the concept Indigenous Knowledge Systems will be dealt
with in chapter 2 of the study where literature will be intensively and extensively reviewed.
Nakashima & Roué (2002:2) assert that indigenous knowledge systems are a complex array
of knowledge, know-how, practices and representations that guide human societies in their
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interactions with the natural milieu such as Agriculture and animal husbandry, hunting,
fishing and gathering, fights against diseases and injury, mining and explaining natural
phenomena, as well as strategies for coping up with ever changing environments. It is
through this interplay between society and environment that Indigenous Knowledge
Systems have developed diverse structures and content, complexity, versatility and
pragmatism, and distinctive patterns of interpretation anchored in specific worldviews.

1.10 Constructivist theories and Indigenous Knowledge
This study is embedded on the constructivists’ theories of teaching and learning. CAPS 2012
Natural Science curriculum documents call for a shift from a positivist approach that is
teacher centred to a more child centred constructivist approach when delivering lessons in
class. One of the major justifications for the call for the integration of IKS into the NS
curriculum is that IKS form the basis of the learners’ prior knowledge, and are there-fore
great pillars that are supposed to be relied on if the paradigm shift in class from positivist to
constructivist approach is to be successful. In the study constructivism theory is used
together with African Renaissance theory of development to drive the study. The
modernization and dependency theories of development were analysed and dismissed as
unsuitable to guide the study. The study dwells on all these theories in detail in Chapter 3
where the theoretical framework of the study is discussed.

1.11 Curriculum and Policy Statement (CAPS) documents
The Department of Basic Education (2012) asserts that CAPS is not a new curriculum, but an
amendment to the National Curriculum Statement (NCS). Unlike the Outcomes Based
Curriculum (OBE) of 2005, CAPS is the curriculum that is written in content format rather
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than outcomes format. Maskew Miller Longman (2012) argues that, there is one single
comprehensive national curriculum and assessment for each subject. On the other hand
www.unisa.ac.za accessed 07 November 2016 also asserts that, CAPS is not a new
curriculum, but an amendment to the National Curriculum Statement (NCS) Grade 1-12, so
that the curriculum is more accessible to teachers. Every subject in each grade has a single,
comprehensive and a concise curriculum and Assessment Policy Statement that provides
details of content that teachers are supposed to teach and assess on grade by grade, subject
by subject basis. There are clearly delineated topics for each subject and a recommendation
on the number and types of assessments per term. Pertaining to the implementation of
CAPS 2012 documents as an official South African curriculum Elize du Plessis (2013) attests
that such an implementation was done as follows:


January 2012: the foundation phase (Grade R-3) and Grade 10 (FET).



January 2013: the intermediate phase (Grade 4-6) and Grade 11 (FET).



January 2014: the senior phase (Grade 7-9) and Grade 12 (FET)

1.12 General aim of the CAPS Natural Science documents
The Department of Basic Education (2012) argues that the general aim of CAPS documents
as an official South African curriculum is to give expression to the knowledge, skills and
values worth learning in South African schools. CAPS as a curriculum aim to ensure that
children acquire and apply knowledge and skills in ways that are meaningful to their own
lives. These curriculum documents also aim to promote knowledge in local contexts, while
being sensitive to global Imperatives. Taking this assertion into cognisance it can be argued
that the knowledge that is in local contexts is IKS. This kind of knowledge forms the
indispensible foundation for teaching and learning in class.
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1.13 CAPS Natural Science documents Principles
There are quite a number of CAPS Natural science curriculum documents principles. Two of
them are of interest to this study and according to CAPS (2012) Natural Science curriculum
documents they are as follows:
Progression: content and context of each grade shows progression from simple to complex.
It should be noted that this principle is in line with a constructivist approach that advocates
for the teaching from the known to the unknown, and from simple to complex.
Valuing Indigenous Knowledge Systems (IKS): acknowledging the rich history and heritage
of South Africa as an important contributor to nurturing the values contained in the
constitution. These 2 principles highlighted in bold above are of paramount importance in
this study, because IKS make it possible for teachers to teach from simple to complex and
from the known to the unknown due to the fact that IKS constitute what learners already
know. Surprisingly the very CAPS 2012 curriculum documents failed to include IKS in the
content that is learnt by learners in schools. Failure to include IKS content in the CAPS 2012
NS curriculum contradicts the very principle in the same curriculum documents that calls for
valuing of Indigenous Knowledge Systems.

1.14 Indigenous Knowledge Systems and CAPS Natural Science documents
CAPS (2012) Natural Science curriculum documents argue that our fore-bearers would not
have survived if they did not learn about the natural world that they depended on. These
documents continue to argue that, our fore-bearers made careful observations, recognised
seasons’ regular patterns, behaviour of animals, as well as life cycles of plants. This proves
that they understood well the environment where they lived. They also had theories about

17

cause and effect. CAPS (2012) Natural Science documents also accentuate that our forebearers’ understanding of the world where they lived came from IKS whose facets amongst
others include, knowledge about agriculture and food production, pastoral practices and
animal production, forestry and plant classification, medicinal plants, management of
biodiversity, food preservation, management of soil and water, iron smelting, brewing,
making dwellings, and understanding astronomy. Fears are how-ever raised by CAPS (2012)
NS curriculum documents, that as society changes this knowledge is being lost. It is
therefore imperative that this wealth of IKS should be well documented in the curriculum so
that it can be comprehensively and systematically handed on to the next countless
generations.
Despite portraying IKS as a huge discipline comprising of a world of knowledge, the same
CAPS (2012) NS curriculum documents how-ever failed to incorporate IKS content into the
Natural Science curriculum. Instead CAPS 2012 NS documents went on to document 4
Natural Science strands of knowledge and left out Indigenous Knowledge Systems (IKS). The
table below highlights the 4 knowledge strands that are used as a tool of organising the
content of NS subject in the NS curriculum:
Natural Science Knowledge Strands


Life and Living



Matter and Materials



Energy and Change



Planet Earth and Beyond

Adopted from CAPS (2012) Natural Science documents
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It is evident from the NS knowledge strands highlighted in the above table that IKS is missing
as an autonomous fully fledged knowledge strands. It is surprising why such an important
knowledge is missing as a strand, because CAPS’ 2012 NS documents Section 2, subsection
2.2 highlights IKS as a broad field that ranges from Agriculture and food production up to
making dwellings and understanding astronomy, but surprisingly all these are not captured
as a knowledge strand in the NS curriculum that is taught in schools. If IKS is to be passed on
from one generation to the other without losing its value it should be well documented into
the national NS curriculum as a full knowledge strand. Such documentation should not be
haphazard or in passing. It should not be mere mentioning of IKS in the NS CAPS 2012 policy
principles and then going on to exclude it in the NS knowledge strands that are taught in
schools. Documentation should include all facets of IKS as a comprehensive, complete and
autonomous knowledge strand in the official NS curriculum. Integrating IKS into the official
NS curriculum as a full knowledge strand will make it possible for the 2 most popular world
Knowledge Systems, the IKS and the Western Knowledge System (WKS) to core exist and
function side by side in the NS curriculum. Intensive literature review enabled the study to
identify the content of IKS that should be integrated into the NS curriculum in South Africa.
A deep exploration of literature also made it possible to combine information from
literature with information from the findings of the study and came up with a Madlela IKS
incorporation into NS proposed model that can be used to integrate IKS into the official NS
curriculum.

1.15 Research Methodology
This study is embedded on a constructivist research philosophy as opposed to a positivist
philosophy. It is important for this study to be guided by a philosophy because Creswell
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(2009) reiterates that a research philosophy is a belief about a way in which data about a
phenomenon should be gathered, analysed and used. In light of Creswell’s assertion, in this
study data was collected, presented and analysed following the facets of the constructivist
research philosophy.

1.16 Research Paradigm
Constructivist
Constructivist is associated with qualitative research and unlike positivism which contends
that society can and is studied using scientific methods of Natural Science Creswell (2009)
argues that constructivist holds a different view. He reiterates that constructivists are of the
opinion that since human beings think and reflect, scientific methods are improper for the
study of societies, because unlike objects in positivism humans can change their behaviour if
they discover that they are being studied. Therefore constructivism according to Creswell
(2009) argues that if social actions are to be understood, there is need to delve into reasons
and meanings which that particular action has for the people. Thus constructivists seek to
obtain understanding of the world from an individual perspective. This is ideal for this study
which seeks to understand how best IKS can be incorporated into the formal Natural science
curriculum from the participants’ perspectives and point of view. The characteristics of
constructivist that makes it suitable for this study are that constructivist research design
argues Creswell (2009) is holistic and conveys a well-rounded view from the inside. It is
designed to study cultures, societies and institutions as wholes, and it is developed to obtain
humanistic data about phenomenon in a particular place from an insider’s point of view. In
this study the tenets of IKS, their importance as well as techniques that can be used to
integrate IKS content into the formal Natural Science curriculum were obtained from
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participants themselves in schools in Phongola in KZN province. Since constructivist research
philosophy is associated with qualitative research approach, it is there-fore of utmost
importance to discuss what quantitative research approach entails.

1.17 Qualitative Research Approach
In this study a qualitative research approach was used, because it made it possible to get
first hand and holistic experiences of respondents about IKS through observations,
interviews, focus group discussions and asking them open ended questions. The qualitative
approach was advantageous to the study as it allowed the researcher to change the data
collection strategies as necessary. Rogers (2008) supports the adding, refining and dropping
of certain techniques when necessary. This approach also allowed the researcher to present
and analyse findings in a more detailed narrative form.

1.18 Research Design
This study adopted a case study research design. Selected schools in the 4 circuits of
Phongola in KwaZulu Natal province were used as multiple case studies for the study. More
details about the case study as a research design are given in chapter 4 which deals with
Methodology.

1.19 Qualitative research data collection instruments
Rogers (2008) tabulates qualitative research data collection instruments as focus groups,
observations, document analysis, and interviews. In this study, observations, face to face
interviews, focus group discussions and document analysis were used to gather data,
because they were considered as appropriate for collecting comprehensive information.
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Rogers (2008) asserts that interviews generate more information, because they allow the
researcher to clarify questions and probes further in order to get accurate and sufficient
information from respondents. He proceeds to assert that observations give the researcher
an opportunity to see the phenomenon practically, and then generate specific questions
based on what was practically observed. Cohen, Manion, & Morrison (2011) argue that
interviews are good to be used in conjunction with other methods in a research
undertaking, for example it might be used to follow up unexpected results, or to validate
other methods, or to go deeper into the motivations of respondents and their reasons for
responding as they do. In light of this, in this study, observations, face to face interviews,
focus group discussions and document analysis were used complementarily.

1.20 Sampling
Sampling is a way of choosing participants who will partake in the study. Cohen, Manion, &
Morrison (2011) reiterate that sampling arise directly out of the issue of defining the
population on which the research will focus. McMillan and Schumacher (2010) on the other
hand contend that sampling is choosing the group of subjects from whom data are
collected, often representative of a specific population. Convenient sampling was used to
select schools in different wards that allowed the researcher easy access. After selecting
schools participants were purposively selected to take part in the study. Not all teachers
were chosen to participate in the study, but the researcher selected those teachers who
were deemed to be having knowledge about IKS. As a result the sample included selected
Headmasters, NS HODs and NS teachers in conveniently selected schools in Phongola.
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1.21 Population
All Headmasters, Natural Science HODs and Natural Science teachers in the schools in
Phongola KZN province constituted the population of the study.

1.22 Data presentation and analysis
In this study data was qualitatively presented and analysed. Cohen, Manion, & Morrison
(2011:537) accentuate that qualitative data analysis involves ‘organising , accounting for and
explaining the data, in short making sense of data in terms of participants’ definitions of the
situation, noting the patterns, themes, categories and regularities’. In this study data was
grouped according to emerging themes during data collection, presentation and analysis
phases. Data was then presented qualitatively followed by a discourse analysis.

1.23 Ethical considerations
Prosser (2006) contends that some types of research can have psychological or emotional
effects on the participants. In order to abide by research ethics, principles and guidelines all
participants signed a consent form containing research ethical guidelines and principles. In
brief participation in this study was consensual, and participants were given an option to
withdraw from participating in the study at any time when they felt like without any
victimisation. More information on ethics is given in chapter 4 the methodology chapter.

1.24 Chapter Summary
The chapter started by dwelling on the background of the study and its problem statement.
These two highlighted clearly why the study is essential to the South African Natural Science
curriculum. The chapter then went on to state the aim, objectives and questions that the
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study intended to answer. Literature was briefly highlighted in the chapter on Curriculum
and Policy Statement (CAPS) documents as well as on IKS and CAPS NS documents. The
chapter ended by addressing the research paradigm and approach used in the study, and
giving an explanation on how ethical principles and guidelines were implemented in the
study. The following chapter gives a comprehensive review of literature.
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Chapter 2: Literature review

2.1 Introduction
The previous chapter gave an over-view and orientation of the study. This chapter reviews
literature vividly in order to understand what others have written about IKS. From the last
quarter of the previous 20th century up to date in the 21st century popularly known as the
new Millennium the field of IKS is arguably the most researched one. Comprehensive
research on IKS have already been carried out by great researchers such as Odora Hoppers
(2004), Maila & Loubser (2003), Michael & Hunter (2003), Heinaman (2004), Nakashima
(2002), Kaya (2007), Hay (2007), Chabalala (2010), Phiri (2008), Khuphe (2014), Masemula
(2013) to mention but just some of them in the long list. Studies by these researchers
produced magnificent information on IKS hence the strong advocacy of this study that IKS
data base that has been produced over years should not be left idling to rot, but it should be
productively consumed in the formal school curriculum. Literature review in this chapter
was guided by the following thematic areas that were derived from the questions of the
study: the concept Indigenous Knowledge Systems, categories of Indigenous Knowledge
Systems, importance of Indigenous Knowledge Systems, threats to Indigenous Knowledge
Systems, challenges of integrating Indigenous Knowledge Systems into the formal school
curriculum, particularly science curriculum, as well as the techniques of integrating
Indigenous Knowledge Systems into the formal school curriculum, with particular emphasis
on NS science curriculum.
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2.2 The concept Indigenous Knowledge Systems (IKS)
Since many scholars of late have written widely about indigenous knowledge, this means
that diverse concepts have been expressed about Indigenous Knowledge Systems. Altieri
(1995) reiterates that IKS are knowledge forms that have failed to die despite the racial and
colonial onslaughts that they have suffered at the hands of western imperialism and
arrogance. He argues that these forms of knowledge referred to as IKS originated locally and
naturally. The issue of origion of IKS from local environment is also echoed by Hays (2007)
who argues that, there is no universally accepted term for indigenous knowledge. He
contends that some refer to it as traditional knowledge, local knowledge, indigenous
knowledge, traditional knowledge or environmental knowledge. Though these terms are a
bit different, but the crux of the matter is that they point out to the form of knowledge
whose origion is specific to a particular place, and a peculiar group of people in a given
environment.
The issue of debate on terms that should be used to describe IKS is raised by Nakashima &
Roue (2002) who assert that, the challenge of understanding indigenous knowledge begins
with the perplexing task of deciding how it should be named. Scholars have not yet agreed
on whether the term indigenous knowledge is an appropriate one or other terms such as
local knowledge or Traditional Ecological Knowledge (TEK) should be used instead. The
issue of debates around names and terms that should be used to describe indigenous
knowledge reflects different perceptions, views and opinions that different authors and
scholars have about indigenous knowledge. Pertaining to the naming of this kind of
knowledge, the term Indigenous Knowledge Systems is going to be used in this study as per
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to the dictates of the Department of Science and Technology’s South African Indigenous
Knowledge Systems Policy of 2006.
Abah (2015) explains Indigenous Knowledge as local knowledge that is unique to a given
culture and acquired by local people through the accumulation of experiences, informal
experiments and intimate understanding of the environment in a given culture. Abah (2015)
proceeds to accentuate that IKS encompass the technology, social, economic, philosophical,
and governance systems of a community. This definition indicates how broad IK is. What
interests most in these definitions is that IK embraces technology and experiments among
other things. Aspects such as technology and experiments prove that IK is scientific and has
a place in the formal NS curriculum.
Nakashima (2010) on the other hand sees Indigenous Knowledge as a global phenomenon,
which is not only peculiar to African communities. He argues that IKS are intangible heritage
of societies around the world that comprise the understandings, skills and philosophies that
span the interface between ecological and social systems, and intertwine nature and
culture. Seeing Indigenous Knowledge as a phenomenon that applies across the world is
interesting, because it reveals that every form of knowledge including Western Knowledge
is indigenous. It first of all originated from a particular locality before it was marketed or
commercialised to other parts of the world as the case was with the Western knowledge.
Mascarenhas (2004) gives even a broader view of what IKS entail. He argues that, IKS are a
distinct body of knowledge and skills including practices, technologies that have been
developed over many generations outside the formal education system, and that enable
societies to survive in their particular environments. He views IKS as contrasting with
international knowledge systems generated by universities, research centres and
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institutions, as well as private firms due to the fact that IKS are, generated locally, located in
and are culture specific, basis for decision making and survival strategies, not systematically
documented, concern critical issues on human and animal life, oral and rural in nature,
dynamic and based on innovation, adaptation and experimentation. The fact that IK is not
documented is of paramount interest, because it shows that Africa has a strong memory,
and has excelled in passing on salient indigenous information, knowledge and skills
undiluted generationally for countless centuries.
It should however be noted that nowadays globalisation, capitalism, imperialism,
intellectual property theft, and polarisation are taking their toll. Such conditions therefore
necessitate the protection of IKS through documentation. The first noble step of
documenting IKS is to integrate such knowledge into the formal school curriculum for the
purposes of passing it perennially to the next generations. Once IKS content is integrated
into the school curriculum then other processes of documenting it in text books, course
documents, study guides, hand books, hand-outs, anthologies and dictionaries will unfold
naturally.
Another vital component of Mascarenhas’ (2004) concept of Indigenous Knowledge is that
he views it as dynamic, based on innovation, adaptation and experimentation. This notion is
really a strong rhetoric question directed to curriculum developers and planners in South
Africa, asking them why they have decided to leave IKS out of the science curriculum,
because it is in its own right scientific. Also addressed are those scientists who claim that IK
is not scientific, the only scientific knowledge is the one that is possessed by Western
communities. The erroneous dominion of WKS is rebuked by Morris (2005) who argues that,
it is debatable that a truly global knowledge system exists, because Western Knowledge is
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also indigenous in Western communities. The challenge how-ever is that during the colonial
period, colonial imperialists took their own indigenous knowledge systems and imposed
them on Africans under the pretext and disguise that their indigenous knowledge was called
global knowledge that had been scientifically tested and proven.
The International Labour Organisation (ILO) has not been shy to join the debate for the
purposes of expressing its views about what IKS entail. ILO (1989) argues that IKS are a set
of knowledge systems that are held and used by people who identify themselves as
indigenous of a place based on a combination of cultural distinctiveness and prior to
territorial occupancy relative to a more recently arrived population with its own distinct and
subsequently dominant culture. It is thus a total of all knowledge and practices both explicit
and implicit that are used by locals in the management of socio-economic, spiritual and
ecological facets of life. In light of this, several aspects of it can be contrasted with
cosmopolitan knowledge that is culturally anchored in Western cosmology, scientific
discoveries, economic preferences and philosophies.
ILO (1989) reveals that colonial occupiers subjugated IKS, but despite this subjugation IKS
proved to be resilient. ILO (1989) also perceives indigenous knowledge as having certain
resemblances and commonalities with Western Scientific knowledge. Some Western
Scientists how-ever do not share similar perceptions about IKS. They perceive it as local and
lacking scientific attributes. Nakashima et al (2002) attests that, whenever the issue of
Indigenous Knowledge is raised the recurrent question of validity is raised. Western
Scientists quickly ask, is it scientific? Nakashima et al (2002) sees the entire criteria of
analysing Indigenous Knowledge as wrong, because such a criteria is formulated in most
cases as negative views of what indigenous knowledge is not instead of what it is. Sillitoe
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(1998) argues that Western scholars claim that, Western Knowledge is science that defines
its-self as experimental, systematic and universal, while Indigenous Knowledge is
determined by immediate need and utility, local, and only applicable in the setting where it
was developed, and it is context dependent. Sillitoe (1998) how-ever goes on to dismiss
these statements from Western scholars as misrepresentation of IKS. He views IKS as having
solutions that go beyond locality to the entire universe. He sees Indigenous Knowledge that
is used in Agriculture, fishing, safe navigation in the sea, bio-diversity management as
applicable and useful globally. Viewing IKS as scientific and applicable universally by Sillitoe
(1998) is of interest to this study as it seeks to explore and document that IKS as a way of
knowing should not be subjugated and quarantined to local communities, but it should be
integrated into the formal school curriculum, promoted globally, and used side by side with
Western Knowledge as equal forms of knowing, understanding and interpreting the world
around us.

2.3 Indigenous Knowledge Systems (IKS) vs Western Knowledge (WK)
Indigenous Knowledge Systems can only progress in communities if the iron curtain that
divides IKS and Western Knowledge is dismantled. It is important to compare and contrast
these two knowledge systems in order to see how big those similarities and differences are.
Such a comparison and analysis will help identify areas of collaboration or co-existence for
these two forms of knowledge. Agrawal (2010) reiterates that, in the 1950s and 1960s
theorists of development viewed IKS as inferior, insufficient and an obstacle to
development. He says that modern theorists how-ever have seen value in IKS especially in
areas such as Agricultural production systems and sustainable development. This paradigm
shift has resulted in more research being carried out, with more researchers interested in
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finding out what is different or similar between IKS and WK. Agrawal (2010) attests that, one
of the differences between IKS and WK is that, Western Science knowledge is centralised
and associated with the machinery of the state, and those who are its bearers believe in its
superiority. Indigenous knowledge in contrast is scattered and associated with low prestige
rural life, even those who are its bearers may through influence of Western imperialists
colonisers believe that it is inferior. Dei (1993:105) on the other hand asserts that, IKS
include cultural traditions, beliefs and values, and worldviews of local people. As
distinguished from Western scientific knowledge, such local knowledge is a product of
indigenous people’s direct experience of the working of nature and its relationship with the
social world. He ends his assertion by emphasising that indigenous knowledge is a holistic
and inclusive form of knowledge.
Agrawal (2010) argues that, what further differentiates IKS and WK is that WK is guided by
empirical measurements and abstract principles that help to facilitate the testing of
hypotheses, but it is difficult to measure beliefs in IKS, because IKS exist in close and organic
harmony with the lives of people who generated it, while by contract Western Knowledge
thrives on abstract formulation and exists divorced from the lives of people. He proceeds to
reiterate that most writers on IKS are of the view that local people in communities possess
highly detailed, rich and complex information about Agriculture, agro-forestry, pest
management, soil fertilisation, multiple cropping patterns, health care and preparation.
Western knowledge in contrast is divorced from daily livelihoods of people and aims at a
more analytical and abstract representation of the world. He Agrawal (2010) goes on to
argue that Western scientific knowledge builds general explanations that are one step
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removed from concrete realities and which result in insights that can be used for problem
solving in many different contexts.
In contrast Richards (1985) and Thrupp (1989) argue that, there are impressive studies of IKS
claiming that indigenous knowledge is not just about immediate technical solutions to
everyday problems, but it also contains non- technical insights, wisdom, ideas, perceptions,
and innovative capabilities which pertain to ecological, biological, geographical or physical
phenomena. Richards (1985) and Thrupp (1989) also dismiss the notion that WK is divorced
from daily livelihood of people. They argue that this notion is blunt, because there is
scarcely any aspect of life in the West today that does not bear the imprints of science.
Agrawal (2010) summarises his arguments by asserting that, the major themes that
separate indigenous from Western Knowledge are in 3 folds, and these are:


Substantive – there are differences in the subject matter and characteristics of
indigenous knowledge and Western knowledge.



Methodological and epistemological - the two forms of knowledge employ different
methods to investigate reality, and possess different worldviews.



Contextual – indigenous and Western knowledge differ because indigenous
knowledge is more deeply rooted in its context.

Scholars like Laubser, (2010) view the tension between people of different regions of the
world such as Africa and the West as one of the most contentious issues regarding
indigenous and Western knowledge. Below is a table that shows the characteristics of world
views that have strong influence on Western and indigenous science.
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Indigenous Worldview

Western Worldview

Holistic

Reductionist

Spiritual

Materialistic

Contextualised

Decontextualised

Communal

Individual

Cooperative

Competitive

Time is circular

Time is linear

Seek to coexist with nature and people

Seek power over nature and people

Adapted from Laubser, (2010)
Despite views expressed by some writers depicting differences between IKS and WK, there
are some writers who believe that despite these differences these two forms of knowledge
are related and have something in common. Abu-Lughod (1989) and Wolf (1982) argue that,
what is classified as indigenous knowledge today has long been in intimate interaction with
Western Knowledge since at least the 15th century. There-fore in the face of evidence that
suggests contact, variation, transformation, exchange, communication, and learning over
the past centuries, it is difficult to adhere to the view of indigenous and Western forms of
knowledge being untouched by each other. A similar line of thought is reiterated by Bates
(1981) and Rocheleau (1987) who accentuate that, the heterogeneities among the
epistemologies and philosophies inhabiting indigenous and Western spaces are diverse
enough that there may be greater similarities between ideas in agro-forestry, and the
multiple tree cropping systems in different parts of the world, as well as between agronomy
and the indigenous techniques for domestication of crops. Instead of writers and
researchers continuing with their biased debates and onslaughts on IKS and WK, they are
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supposed to build bridges and come up with modalities of integrating those elements of IKS
and WK that are similar, and then try to find common ground to those categories of these
two forms of knowledge that are different so that they can core exist and be used side by
side without prejudice for the sole reason of improving the quality of life in communities
and beyond.

2.4 Categories of Indigenous Knowledge Systems
The Republic of South Africa: Indigenous Knowledge Systems Policy (2006) reveals broad
categories of IKS as ranging from cultural and religious ceremonies to Agricultural practices
and health interventions. Chapter 1 paragraph 4 of the aforementioned policy goes on to
break IKS into smaller categories such as music, art, religion and theology, governance,
justice, health and Agriculture etc. Morris (2005) sees IKS categories as ranging from folklore
and beliefs, ceremonies, customs, dances, music, folk recipes, veld foods and medicines,
right up to indigenous ecological knowledge, oral history and living history. On the other
hand Heinamann (2004) puts IKS into the following categories: wood carving, pottery, drum
making, textiles, beadwork, cultural performances, and traditional healing. Hay (2007), Kaya
(2007), and Masemula (2013) have the following categories of IKS: craft, music, dance and
tourism, tracking animals, food and nutrition, ethno-veterinary, biodiversity, health,
environment, economy and innovation, civil education, arts and languages etc. these IKS
categories presented by different scholars reveal that IKS is vast deep and diverse. Natural
Science therefore as a subject, has a vast and deep pool where it can derive IKS curriculum
content from. Since it is evident that IKS categories are seamless, for the purposes of this
study only the following IKS categories are going to be discussed:


Meteorology
34



Food and nutrition



Construction technology



Art and craft



Veterinary science



Traditional medicines and health



Traditional ecological knowledge



Agriculture

2.4.1 Meteorology
Modern weather forecasting methods are seen by Buckle (1996) as problematic in less
developed countries especially in Africa due to the shortage of weather data, few weather
stations on the ground, failure to understand atmospheric processes that are important to
predict weather, for example failure by the meteorological department staff members to
understand the nature of wind and pressure. The situation according to Buckle (1996) is
further aggravated by poor or lack of telecommunication facilities especially in rural areas.
The majority of rural dwellers also have no access to television, radios and newspapers for
weather information access. This scenario leaves them with the sole option of relying on
indigenous weather forecasting methods and techniques.
Risiro, Mashoko, Tshuma, & Rurinda (2012) argue that, rural people in their communities
use different techniques to forecast weather. These techniques include biological weather
forecasting indicators, atmospheric weather forecasting indicators, and astronomic weather
forecasting indicators. These techniques are summarised as follows in table A, B and C:
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Table A: Biological weather forecasting techniques

Predictor

Description

Plants

Blooming of plants

-

Onset of summer season

Plants shedding off leaves

-

Dry season

Presence of millipedes and frogs

-

Onset of the rain season

Rock

the

-

Beginning of the hot season

Presence of reptiles in large

-

Beginning of the hot season

Breeding of goats

-

Onset of rain season

Presence of stock birds

-

Onset of the rain season

Gunea fowl laying eggs

-

Onset of summer season

Swallows flying at low altitude

-

Rain to fall immediately

Birds singing and flying high

-

Clear dry conditions and a stable

Animal behaviour

rabbits

Weather forecast

crying

in

morning and evening

numbers

Birds

weather
Birds seeking shelter during the

-

Cloudy and humid conditions

Large numbers of quall birds

-

Onset of winter season

Singing of insects such as inyeza

-

High temperatures and onset of

day

Insects
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in Ndebele

summer season

Ants searching for food

-

Rain season approaching

Ants sealing holes into ants

-

Rain to fall very soon

Spiders running around

-

Rain about to start

Asthmatic attack, back aches,

-

Imminent cold weather and humid

mound

Human ailments

and painful operations

conditions

Adapted from Risiro, Mashoko, Tshuma, Rurinda (2012)
Through the use of their own indigenous knowledge systems African people in their
communities are able to forecast weather and based on this forecasts make salient
decisions that affect their day to day life. Knowledge obtained from such forecasts enable
them to plan their social and Agricultural activities accordingly. The following table B
summarises how African people in their communities used different atmospheric conditions
to forecast weather.
Table B: Weather forecasting indicator
Predictor

Description

Temperature

Hot conditions

Weather forecast interpretation
-

Abundance of rain in the coming
season.

Cold conditions

-
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Low rain fall in the coming season

Rain fall

Air movement

Visibility

Clouds

Less summer rains

-

Warmer winter in the next season

High summer rains

-

Cold winter in the next season

Whirlwind

-

Hot weather conditions

Northerly winds

-

Hot weather conditions

Easterly winds

-

Less rainfall

Presence of haze

-

Hot and dry conditions

Mist and dew in the morning

-

Fine weather during the day

Wispy feathery cirrus clouds

-

Coming of a storm

Sun/moon halo

-

Continuous rain within 2 weeks

Adapted from Risiro, Mashoko, Tshuma, Rurinda (2012)
Information contained in table B bears testimony to the fact that Africa never needed
Western knowledge to understand, forecast weather and interpret its patterns. Through
indigenous knowledge Africans can forecast weather based on different atmospheric
conditions. Up to date Africans still use the same techniques to forecast weather in their
rural communities, because of lack of Western instruments of forecasting weather and
mediums of disseminating weather information. The next table C summarises astronomic
weather forecasting indicators.
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Table C: astronomic weather forecasting indicators
Weather forecast indicator

Description

Weather forecast interpretation

Stars

Central position of milk way

-

Summer season is approaching

Northerly position of the milk

-

Winter

-

Onset of winter season

-

On coming rain within a short

way
Group of 6 stars observed in
the Western side

The moon

Moon

period of time
Very bright moon

-

Winter season has approached

Full moon

-

No rain is expected

Quarter moon or absence of

-

Rain is expected during this

the moon

period

Adapted from Risiro, Mashoko, Tshuma, Rurinda (2012)
The information in the above 3 tables about indigenous methods of forecasting weather
concurs with the findings of the South African Social Attitudes Survey (SASAS) (2009). The
SASAS findings proved that local communities and farmers in the African continent have
developed reliable systems of gathering, predicting, and interpreting weather. This helps
them to make effective decisions pertaining to weather patterns that affect their business in
Agriculture. SASAS (2009) sees indigenous methods of forecasting weather as
complementing the farmers’ planning activities in African communities. Nigeria is given as
an example where farmers are able to use local knowledge of weather systems such as
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rainfall, thunder storm, wind storm, and sunshine to prepare for future weather. Roncoli et
al in SASAS (2009) argues that a study that was carried out in Burkina Faso revealed that
elderly male farmers formulate hypotheses about seasonal rainfall by observing natural
phenomena such as the intensity and duration of cold temperatures during the early part of
the dry season in November to January. It should how-ever be noted that while December –
January are dry seasons in Burkina Faso, it is not the same case in Southern Africa, because
in Southern Africa December –January are part of the rain season. Other tools of forecasting
weather in Africa are highlighted by SASAS (2009) as the timing of fruiting by certain local
trees, the water level in streams and ponds, the nesting behaviour of small birds, as well as
the behaviour of insects. This knowledge and interpretation needs to be documented by
Africa so that generations to come would benefit from it. It should be noted that indigenous
weather forecasting does not rely on the meteorological department possessing a galaxy of
weather forecasting machines and satellites. Locals possess vast expertise that enable them
to interpret natural phenomenon such as fruit trees, animals, water levels and birds to
forecast weather and be able to plan for their Agricultural business and daily activities
accordingly.
These indigenous methods of forecasting weather prove that Natural Science has a rich pool
of knowledge where it can tap information from to innovate and improve its curriculum.
Incorporating this knowledge into the school NS curriculum will also liberate learners from
being indoctrinated with Western knowledge that doesn’t apply to their local environments
in communities. Such incorporation would also enable learners to excel in their studies
because they will be learning relevant information that they already know from their
communities. Unlike in Western Knowledge where they learn about weather forecasting
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from the unknown Western methods and techniques, once the indigenous knowledge is
incorporated into the curriculum they will be able to learn weather forecast from the known
indigenous techniques and methods that are used in their local communities as per the
dictates of constructivism and the child centred approach principles. The next IKS category
that will be discussed is food and nutrition.

2.4.2 Food and Nutrition
In the Orion tribal area in India Taylor & Francis (2015) conducted a study to document
traditional foods and their nutritional value. Their study proved that hundreds of indigenous
foods like plants, and insects are known to have value worldwide, but nutrients contents of
the majority of these foods are undocumented, and the assessment of their intake pattern
is unavailable. Taylor & Francis’ (2015) study listed indigenous foods as traditional cereals,
legumes, vegetables, leafy vegetables, seeds, fruits, and animal foods.
Like Orion’s tribal area in India that possess a variety of indigenous foods, Africa as a
continent also possess a wide variety of indigenous foods in the different regions of the
continent. Though Southern and Eastern regions like other parts of Africa face food
insecurity and malnutrition due to unreliable rainfall patterns, and adverse climatic
conditions, Sibanda (2004) reiterates that local people in African communities have
developed mechanisms and strategies of survival under these unpleasant conditions. He
argues that these strategies include different technologies of food production, processing,
preservation and storage. In line with assertions on traditional foods Kaya (2007) asserts
that traditional vegetables are common household foods in Southern Africa. He contends
that most local farmers do not produce exotic vegetables such as carrots, beet roots,
spinach, and cabbages due to expensive and unavailable seeds; rather they produce
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traditional vegetables such as amaranthus, manihotesculenta, and ipomea batatas. In
Ndebele, traditional vegetables among others are ulude, ibhokola (leaves of a pumpkin),
imbuya, imbida yendumba (leaves of traditional beans) that are not sugar beans, idelele
(okra). Most people in local communities prefer traditional vegetables than exotic ones
because they consider traditional vegetables as healthy and having good taste, while at the
same time offering stability and sustainability of food access to families in African local
communities. Sibanda (2004) expresses concerns that the technologies used to produce,
process, preserve and store these traditional vegetables by local people have not yet
received much needed attention from policy makers and extension workers, as a result
these technologies tend to be underrated, and their potential has not yet been exploited
and documented for sustainable livelihood in communities.
Traditional technologies of handling foods are also revealed by Zanini (2002) who argues
that, elderly African women are the custodians of indigenous knowledge and technological
practices of drying fruits, vegetables, and edible insects. She proceeds to reiterate that in
Zimbabwe and Botswana for example, vegetables, caterpillars/mopane worms (amacimbi in
Ndebele), and (phane in (Tswana), and other edible insects are boiled, salted and sun dried.
The same technology of sun drying highlighted by Zanini (2002) is also used to dry tomatoes,
sweet rid and mushrooms (imfe and amakhowa) respectively in Ndebele. My mother is good
in preparing and preserving traditional foods. Apart from drying vegetables, she also
possesses impressive expertise of drying fruits such as guava, lemons and mangoes. These
fruit are very tasty once they are dried up. On the other hand Kaya (2007) accentuates that
Kenya has introduced an indigenous food plant programme which promotes the cultivation,
consumption, and marketing of African indigenous foods. This resulted in the database of
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850 of indigenous food plant species being produced in Kenya and made available to
researchers. Kaya (2007) continues to assert that local fruits and vegetables are now
available for sale in the Kenyan market places, and as a result local farmers have been
motivated to produce more traditional vegetables and fruits. Masemula (2013) sees
traditional foods as health than genetically modified Western foods. The World Bank (2004)
share the same assertion that traditional vegetables like cassava leaves, sweet potato
leaves, amaranthus have high nutrient nutritive value.
The notion that traditional foods have high nutritional value is further supported by
www.mcgill.ca accessed 05 February 2017 which argues that, a study which was conducted
in 43 arctic communities found out that traditional foods are better than retail foods.
Benefits of traditional foods over retail foods are that traditional foods have less calories,
less saturated fats, they have more lean meat and fish, more iron, more zinc, more vitamin
A, as well as more calcium. This proves that traditional vegetables can be used to control
and reduce diseases such as obesity, high blood pressure (BP), sugar diabetes and any other
diseases that are caused by Western genetically modified foods (GMOs) that are dumped to
Africa through unbalanced trade rules, while some are dumped in the name of the so called
food donations to African communities. Before colonisation Africa as a continent produced
adequate nutritious food for her communities for centuries. By then Africa never relied on
food handouts, but due to the evils of colonisation Western imperialists distabilised and
continue to destroy Africa’s way of life in complicit with some puppets African leaders and
business persons. It is surprising why African leaders continue to allow Western imperialists
to continue giving Africans food handouts promoting a dependency instead of stopping to
steal African resources and knowledge and using it to enrich their Western communities.
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Africa as a continent has enough resources to make all African citizens rich, but these
resources continue to be plundered and stolen by Western greedy imperialists leaving Africa
destabilised and poor.
The status of traditional foods can only be enhanced in African communities through
incorporating the knowledge of producing, processing, preserving, and storing such foods
into the formal school curriculum. Doing so will not only help to make education exciting
and relevant to learners, but it will also equip learners with knowledge and skills of
producing these traditional foods and starting their own formal and informal businesses to
supply these traditional vegetables to both formal and informal markets in different African
communities. Such ventures would result in sustainable economic empowerment of local
populations. When communities are empowered issues of overcrowding, high crime rate as
well as high unemployment and poverty rate in both urban and rural areas stand to be
reduced. The next category to be discussed is construction technology.

2.4.3 Construction Technology
www.dwf.org accessed 05 February 2017 attests that indigenous planning and building
methods have for a long time been neglected in many third world countries. They have been
replaced by Western methods that are always inappropriate to local conditions and needs.
This has been the case because Westerners erroneously think that Africa does not possess
architectural skills and competences, yet architecture and construction in Africa is as old as
mankind. Molding and burning bricks is traced by the Bible to the days of Pharaohs in Egypt
BC. The world’s most magnificent architectural work is also traced to the giant pyramids of
Egypt during the days of Pharaohs BC. Heinamann (2004) reiterates that, building
technology has been around in various parts of ancient, medieval, and contemporary
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African buildings. He argues that various builders’ concepts, techniques and decorative
principles continued to emerge as builders integrated concepts of arch, dome, uses of
columns, and aisles in their construction. Heinamann (2004) is of the opinion that traditional
technologies of construction should be blended with modern architectural approaches and
methodologies of such blending should be well documented and made available in libraries.
This is in line with Maila & Loubser’s (2003) assertion that IKS should be recognised and
used to develop Africa. The African Renaissance theory believes that Africa can only develop
if she uses her own knowledge to do so. Maila & Loubser’s (2003) argue that IKS should be
incorporated into certain parts of the curriculum. It is therefore imperative to note that
blending traditional and modern construction architectural knowledge and techniques is a
positive step towards enabling the world to grow through benefiting from the 2 rich
knowledge systems.

2.4.4 Art & Craft
Hays (2007) asserts that the Botswana Training Authority (BOTA) now called Botswana
Qualifications Authority (BQA) has developed standards for formally recognising traditional
skills in a variety of areas, even if these skills have not been attained through formal
training. Hays (2007) goes on to argue that standards that have been developed by BQA for
traditional knowledge primarily cover areas such as art and craft, music, dance and tourism.
Art and craft are revealed by Heinamann (2004) as covering a broader spectrum that ranges
from wood curving, beadwork, textiles, weaving, pottery, rock art, sculpture, orature and
dress making. CAPS 2012 documents reveal that South Africa has introduced Art and Culture
as a subject into the main school curriculum. This is a step in the right direction, because art
and culture have a potential of developing the economy and the lives of students after
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completing school. www.skwirk.com accessed on the 5th of February 2017attests that the
Balinese arts and craft that have been influenced by religion, culture and the Dutch has
grown into a productive industry that has contributed significantly to the economy of this
island. This proves that even in South Africa Arts and Culture can grow into a productive
industry if well supported by the stakeholder community such as schools, tertiary
institutions and the government. According to www.skwirk.com accessed on the 5th of
February 2017 art and craft grew into an industry in the Balinese island, because the
Balinese government recognised arts and craft as an industry after appreciating their
magnificent contributions to the island’s economy. Such recognition entailed building arts
and craft schools by the government to work towards creating new products and reviving
traditional art forms. According to www.skwirk.com accessed on the 5th of February 2017
the institutionalisation of arts and craft industry by the government of Bali Island promoted
rural artists and empowered them economically. Primary schools in Bali are also supporting
the art and craft industry by giving good opportunities to students to study painting, carving,
and dancing at school. Handicraft such as traditional jewellery, masks, puppets, wooden
furniture at affordable prices have boosted tourism in the island, and also gone to infiltrate
handicraft markets in several countries. South Africa in particular and Africa in general stand
to reap the same benefits as Bali if indigenous arts and craft knowledge and skills can be
documented and taught in schools, for the purposes of producing students who can
contribute in the arts and craft markets in the continent and beyond.
The development which is hatched in Africa is seen as vital to the continent’s sustainable
development. The African renaissance development theory advocates for development that
is Afro-centric (Matunhu 2011). Traditional Arts and Craft if well utilised in the formal school

46

curriculum in Africa in general and South Africa specifically can prove to be the vital
ingredient in instigating the continent’s sustainable development. In the next subheading
veterinary science as one of the categories of IKS will be discussed.

2.4.5 Veterinary Science
Veterinary science pertains to the treatment, control, or prevention of diseases of animal
origion. Ethno-veterinary medicines in African countries, is largely contained within oral
traditions, and prejudices of the past prevented this indigenous knowledge from being
scientifically investigated (Kaya 2007). It should how-ever be appreciated that this
indigenous knowledge though subjugated by colonisers and imperialists in the past and
currently is very valuable in African communities to date and perennially.
Bah (2017) wrote a comprehensive paper that is based on the study that started to be
conducted in the early 80s about the tropical veterinary medicines that are used by Fulani
people in Sierra Leone. He argues that, the Fulani concept of animal disease and treatment
at times closely parallel that of Western veterinary medicine. Bah (2017) reiterates that
cattle herders in Sierra Leone possess knowledge of herbs, and husbandry practices which
are relevant and practical within the country’s farming system. He sees this knowledge as
very valuable in the breeding of livestock in Sierra Leone, due to the fact that the country’s
veterinary services are handicapped by lack of logistics, drugs and storage facilities, as well
as problems of foreign currency exchange. Foreign currency is always a challenge to African
countries, because their currencies are weaker compared to the US$, as a result farmers
don’t afford to import Western veterinary medicines. Of interest to note are Bah’s (2017)
highlights of indigenous methods that are used to treat cows. A sample of these methods is
highlighted below:
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Ticks
Don’t pull the ticks from the cow’s skin, because it will cause sores which will attract flies.
How-ever use a sharp object like a thorn and prickle the ticks and leave them, they will drop
in 2-3 days’ time.
Worms
Mix Aframomum Cuspidatum roots with water and give the cow to drink.
Diarrhoea
Pound Baissea candiloba leaves, and mix with salt, water and give the cow to drink twice a
day
Constipation
Boil raw paw paw, add salt and give the cow to drink, or pound plyllantus discoideus leaves
with Baissea candiloba and administer to the cow 2 times a day.
Eye problem
Pound the leaves of bush bananas, extract the juice and drop it on the affected eyes. In
Zimbabwe’s Matabeleland Provinces a black board chalk, especially the one with white
colour is pounded and the powder dropped into the cow’s affected eye(s). Alternatively a
thick wire called incukuthu in Ndebele is put into the fire, and when it is hot sometimes red
it is placed on both sides of the affected eye where there are veins. The healing powers of
the white chalk and the hot thick wire are impressive and amazing.
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Martin (2003) on the other hand reveals that in Southern and Eastern Africa indigenous
knowledge and technologies are used to address the erratic supply and expensive veterinary
drugs and services as a sustainable way of improving human and animal health. Worth
noting is that in rural areas when a cow is suffering from black leg umkhonywana in
Ndebele, most farmers do not know what kind of an injection to administer. To make
matters worse those injections have never been available or seen in rural communities, and
most rural farmers do not know where veterinary pharmacies are located or how they even
look like. What they simple do is to boil adequate quantities of water as necessary and pour
it on the affected side of the cow. The dying cow jumps up and bellows, and the threatening
disease instantly disappears.
In most cases after cows have given birth the natal (ingqwatshi in Ndebele) remain inside
the cow. This is a dangerous scenario because the natal can decompose. To remove the
natal rural farmers use a slippery plant called isikhukhukhu. They hummer this plant and mix
it with water to form a slippery concoction. The cow is then forced to drink this concoction
through a 750ml cooking oil bottle. Part of the concoction is used to beat the cow on its legs
on the back part. After that the natal is coiled to a small stick and pulled with care and
patience until it is totally removed. The fact that local communities have vast veterinary
science knowledge is attested by Kambewa & Phoya (1997) who argue that local farmers in
Malawi claimed that ethno-veterinary was a common phenomenon in most parts of
Northern Malawi. They say that farmers reiterated that, they learnt about indigenous
veterinary remedies from parents, and relatives. Kambewa et al. (1997) go on to assert that,
from interviews farmers revealed that they have been using indigenous veterinary remedies
for many years, and some could not even remember when they started using these
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remedies, because the practice was part of daily community life. Kambewa et al. (1997)
alludes to the fact that elders are concerned that this ethno-veterinary indigenous
knowledge will be forgotten, because nowadays more young children go to schools, and as a
result stop gathering and using these indigenous medicines. To preserve this knowledge it is
therefore imperative to incorporate it into the formals school curriculum in general and in
the NS curriculum in particular, because this knowledge is scientific in its own right, and in
all fairness it deserves to be granted adequate space in the science curriculum. If this
knowledge system is incorporated into the school curriculum two purposes will be served:
1. The successful implementation of African renaissance theory of development which
according to Kessel (2001), Jana (2001), Matunhu (2011) calls for the development of
Africa by Africans themselves using African knowledge. Livestock especially cows is
the basic wealth for Africans. If the indigenous knowledge of breeding and treating
livestock is tapped in the school curriculum, children will be encouraged to venture
into projects of breeding livestock, and such ventures will contribute significantly to
economic growth in African communities.
2. Incorporating traditional veterinary knowledge into the formal school curriculum will
promote Vygotsky and other social constructivists’ approach, which contends that
students learn from elders, peers, and other knowledgeable people in their
communities where they live. With traditional veterinary medicines learnt in the
school curriculum students in communities will be able to learn from the known to
the unknown, because they are the ones who gather, concoct and use traditional
veterinary medicines to treat cows, sheep and goats in their communities. Such a
move will go a long way in promoting the advocacy of CAPS 2012 documents that
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calls for teaching from simple to complex and from the known to the unknown. This
way, traditional veterinary knowledge would empower students and community
members, because accessing traditional veterinary medicines is not as problematic
and costly as accessing Western veterinary medicines that in most cases need special
handling and facilities like refrigerators that are not available in rural communities.
When traditional veterinary medicines are incorporated into the formal NS
curriculum parental involvement in the teaching and learning of NS will be
promoted. Most parents possess rich indigenous knowledge and they will be able to
help their children in their NS school work than when the curriculum is only
composed of WK that they are not conversant in.

2.4.6 Traditional medicines and Health
South Africa has a rich biodiversity, but seemingly it is not yet fully understood. Heinamann
(2004) reveals traditional medicines and health as encompassing human health and
indigenous medicines, maternal and child health, sexual health and disease. He alludes that
special focus with regards to these pertains to the building of the immune system. On the
same note Kaya (2007) reiterates that the knowledge of and uses of specific plants and
animals for medical purposes often referred to as indigenous or traditional medicines in
most African countries are used by roughly 70% - 80% of local populations to deal with their
basic health needs. Sarays (2001) argues that, like other African regions, the Eastern and
Southern regions have the richest flora and fauna in the African continent. These regions
have exceptional biodiversity that have contributed considerably in the economic,
medicinal, and nutritional values for the populations in rural communities. It should be
noted that in most rural areas in Africa there is poor or no medical infrastructure, and as a
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result the majority of people in rural areas depend on traditional medicines for their health
needs to a larger extent. Census statistics in South Africa and other African countries reveal
that the majority of Africans live in rural areas than in urban areas.
African regions according to Kaya (2007) have been affected by HIV and AIDS, and in
countries like Tanzania traditional healers have been involved in HIV/AIDS mitigation
programmes. Results proved that traditional medicines administered by traditional healers
boost the immune system of HIV/AIDS patients. Kaya (2007) continues to assert that, these
medicines include oils from plants such as soya, cashew and shea butter, as well as wild
fruits. Merecik (2002) reiterates that high fibre content of traditional vegetables is helpful in
cleaning the body system and improves the immune system of HIV/AIDS patients. He argues
that the traditional vegetable therapy helps to reduce the psychological and physical
symptoms that go with HIV/AIDS disease such as rashes, blisters, respiratory syndromes,
stress and depression. Marecik (2002) proceeds to assert that natural juices and traditional
food stuff and medicinal preparations can improve the immune system of HIV/AIDS
patients, and may be far less tedious than a treatment based purely on Western oriented
medication.
It is of paramount importance to state that Western medicines apart from their side effects
are very expensive and unavailable in most African communities. This makes traditional
medicines an indispensable and sustainable resource in dealing with the health needs of
masses in African communities. The issue of unavailability of Western medicines in African
communities is noted by Kaya (2007) who accentuates that, in Tanzania there is scarcity of
drugs that are needed to manage HIV/AIDS in both rural and urban areas. This has resulted
in populations resorting to African indigenous health and medical services to control the
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disease. Kaya (2007) gives an example of Muhanse M4R herb that have been prescribed by
Munufu Traditional Medicine Research clinic in Dar es Salaam for boosting the immunity
system of people in different parts of Tanzania such as Mufindi and Kilombero districts, and
the results have been impressive for a long time. Though modern anti-retroviral (ARVs) are
available in Tanzania, Mhame (2004) argues that local communities continue to use
indigenous medicines due to their availability.
South Africa like any other African countries is very rich in indigenous medicines that are
very helpful in sustaining the health and medical needs of both rural and urban populations.
De Klerk (2004) reiterates that in South Africa’s KwaZulu Natal Province, there is an
indigenous African potato called Hypoxis which is used by traditional healers to treat chronic
viral and bacterial diseases such as cancer of the bladder and prostate, as well as sexually
transmitted infections (STIs). Though it is a partly poisonous root, but it is approved as an
immune booster that assists the body’s defense system as long as it is prepared the right
way and the right dosage has been administered. De Klerk (2004) continues to argue that
the South African indigenous potato has displayed its ability to increase CD4 count, increase
the weight of HIV/AIDS patient, stabilise the patient, and also decrease the amount of HIV in
the body of the patient. If South Africa can document all this knowledge and incorporates it
into the formal NS curriculum both students and communities will be empowered by this
initiative. Students will be empowered at school level with knowledge of collecting and
preparing medicines for HIV/AIDS patients in communities, especially those communities
that have difficulties in accessing ARVs. Due to the fact that most rural communities have
little or no access at all to ARVs, it is imperative to note that ARVs are not supposed to be
used as the sole therapy for HIV/AIDS, but in order for HIV/AIDS to be combated effectively
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a multidisciplinary approach such as using ARVs side by side with traditional medicines
should be employed, hence the advocacy that even in the school curriculum Western
Knowledge should not enjoy monopoly, but it should be used side by side with the IKS,
because these 2 prominent world knowledge systems are complementary.
Life threatening diseases seem to be as old as mankind, but Africa from time immemorial
has always been ready to combat them, and in most cases decisively using traditional
medicines. Diseases like tuberculosis (TB) and cancer that are problematic to Western
medical practitioners and medicines are treated successfully by traditional healers in Africa.
Malaria is viewed by Hays (2007) as one of the dreadful disease that has killed millions of
people especially children in many parts of Africa. The figures though would be much higher
than this had it not been for the use of traditional medicines to cure or control this disease
in African communities. Needless to say that, in most communities clinics and hospitals do
not have adequate supply of malaria treatment and control tablets, while some
communities do not even have medical amenities.
In other areas during the rainy season when malaria is prevalent flooded rivers stop villagers
from accessing malaria medication from the other side of the river. Such a situation leaves
villagers having traditional medicines as the only form of malaria treatment. Saifa (2005)
attests that in Tanzania local people are involved in a malaria research project in Mtwara
and other parts of the country. It is the local people according to Saifa (2005) who help in
this research project to identify the types of trees whose barks, leaves, and roots are used
to cure malaria. They also through their excellent indigenous knowledge help the project to
identify plants that can repel mosquitos the flies that transmit malaria parasites to human
beings. All this bears testimony to the fact that indigenous medicines in Africa play a vital
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role in the prevention and cure of diseases. Kaya (2007) argues that traditional medicine
vendors are a common scene in Africa’s market places where traditional healers and
pharmacists sell different types of herbs. He gives an example of the Maasai people in East
Africa who boil the bark of the baobab tree to relieve back pain. Kaya (2007) goes on to
allude that, the local communities in Ethiopia’s both rural and urban areas use a mixture of
coffee powder and honey known as mar ba buna prescribed by traditional healers to heal
patients suffering from diarrhoea. Kaya (2007) boldly confirms that this treatment is
reported to be efficient, and it is said that it stops diarrhoea after the patient has taken a
single dose of this indigenous medicine. He continues to argue that this medicine is cost
effective and easy to prepare, and as a result its preparations and use should be transferred
to other African communities. One can therefore argue that this kind of knowledge as well
must be integrated into the official school curriculum in order to make education relevant
and responsive to the needs of African communities.
The effectiveness of indigenous medicines in African communities is also revealed by Taylor
& Francis (2015). They contend that indigenous plants are effectively used in African
communities to combat illnesses such as fever, stomach ailments, as well as management of
pain and the improvement of overall health. They give examples of plants that cure various
diseases as Beng Saag which they consider as the most versatile medicinal plant that is used
to ease stomach ailments and jaundice, maintain blood pressure and keep the heart health,
reduce blood sugar, and improve mental capacity. The list of functions that this plant
performs in improving human health proves that it is quite versatile indeed. In
Matabeleland South where I grew up the most common tree used to treat stomach ailment
is called (isihaqa) in Ndebele. Once the patient drinks the concoction in most cases the
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healing is instant. The barks of this tree are pounded and boiled. The patient is then given
the concoction to drink. After drinking the concoction the healing is impressive. Other
examples of plants given by Taylor et al (2015) are, the rare black turmeric which is used for
treating chest pains, Andrographis paniculata leaves that are used to purify blood and are
also suitable for fevers and malaria. The leaves of charod plant are said to be used to treat
tuberculosis, while koraiya bark (Holarrhena antidysenterica) is revealed by Taylor et al
(2015) as a good local treatment for stroke. Western medicines have struggled for years
with the treatment of cancer and stroke. Worth mentioning is that in most cases if used
properly traditional African medicines remove the disease permanently unlike Western
medicines that only stop the sickness for a while and it come back after some few weeks or
months. Western medicines fail to completely remove the sickness, they only manage to
tone it down. On the other hand African traditional medicines in most cases heal or remove
the sickness or the disease completely.
What strikes most about indigenous medical knowledge is that such knowledge is derived
from experiments, trial and error with plant remedies as well as from knowledge passed
down generationally in communities Kaya (2007). This knowledge is highly valuable, because
Kaya (2007) argues that the Giriama community in Eastern Kenya depends on Arabuko
Sokoke coastal forests for medical supplies and food security. He alludes that this
community uses plant species to treat or to prevent infectious diseases from wounds, boils,
scabies, dysentery, diarrhoea, syphilis, and gonorrhoea. Kaya (2007) goes on to accentuate
that, laboratory tests proved that the majority of plant species traditionally used to treat
bacterial and fungal infections showed strong effectiveness against tested pathogens. While
Taylor et al (2015) and Kaya (2007) are rejoicing the strengths and effectiveness of
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indigenous medicines Marecik (2002) is lamenting that, medical plants and many species of
fauna and flora will lose their habitants due to urbanisation, expanding settlements and
other utilisation. Urban populations are polarised by Western Knowledge Systems, and this
as well is a threat to IKS hence the call of the study that IKS should be incorporated into the
formal NS curriculum as a way of preserving it. Incorporating IKS into the South African NS
curriculum would make it possible to document knowledge on how indigenous trees, plants
and animal species should be preserved to avoid extinction. Most of African animals and
trees are now endangered species due to imperial capitalists who continue to poach in the
name of hunting, to deforestrate in the name of urbanisation and industrialisation. If these
valuable trees become endangered and eventually become extinct, then it will be tragic for
Africa, because Africa will lose her sustainable healing knowledge and resources. The study
sees the curriculum as the only credible tool that should be used to protect and promote
traditional heritage such as indigenous knowledge, trees and animals generationally.

2.4.7 Traditional Ecological Knowledge
Vinyeta & Lynn (2013) contend that local people have historically relied on Traditional
Ecological Knowledge (TEK) to guide their interaction with natural resources. These 2
authorities see traditional ecological knowledge as playing a fundamental role in the
management of local resources, biodiversity, as well as in providing locally valid models for
sustainable living. The issue of biodiversity is a contentious one. The WIPO seminar on
intellectual property and development 2005 in revealed the seriousness of database around
biodiversity. It alludes that, the issue of database on biodiversity has also been joined by the
San people through their own networking organisation in 1996. In order to connect better
with the growing indigenous people movement and the United Nations (UN) decade on
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indigenous people. This bears testimony to the fact that all Africans take the issue of
biodiversity seriously.
Vinyeta et al (2013) argue that TEK is essential to cultural and economic survival of local
people, and it has proven to be of benefit to both indigenous and non-indigenous people as
a way of knowing that provides a renewed perspective. They see TEK as building an
understanding of the impact on ecological phenomena and processes across spatial and
temporal scales for different organisms, habitats, and various ecosystems. Obiora & Emeka
(2015) reiterate on the other hand that traditional ecological knowledge as a body of
knowledge includes the world view or religious traditions of a society. It is both dynamic and
cumulative, building on experience and adapting to change. TEK is therefore held by local
people in communities and according to Obiora & Emeka (2015) is unique to African people.
Obiora & Emeka go on to expand the narrative of TEK by reiterating that African traditional
ecological knowledge is comprised of a wide range of understandings of ecosystems, that
includes traditional modes of Agriculture such as shifting cultivation, agroforestry, hunting,
animal raising, fishing as well as gathering.
Agroforestry notes (2014) hails traditional ecological knowledge, because it is deemed as
giving guidelines on how to judiciously manage, harvest, and steward ecosystems without
destroying them. This is as a result of observations, patience, experimentation, long term
relationship with plants and animals, and the lessons passed down through generations of
observations and experimentation in the same place. Agroforestry notes (2014) reveal that
these lessons were traditionally taught by aunties, parents, grandparents, uncles and other
elders in certain ways and times of a young person’s life. For example children might first
learn from their elders to gather basketry material from willows in early spring, and then to
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remove the bark and sort them by size. After gathering enough material then they would
learn how to weave and use the basket to gather, cook, and carry or to serve. Agroforestry
notes (2014) notes see TEK as facilitating the implementation of stewardship practices such
as burning, pruning, sowing, tillage and many more activities. TEK is seen as connecting to
certain places, peoples, cultures, and responsibility to the family and community.
Agroforestry notes (2014) argue that, this knowledge must be constantly adapted and
practiced in order to stay alive current and able to meet the changing needs of local people
and communities.
Like Marecik (2002) being worried about threats facing the environment especially the
ecosystem, Agroforestry notes (2014) express serious concerns that, disease, genocide,
forced migration, boarding schools that alienate children from their traditional
environments, as well as assimilation policies have broken the chain of inter-generational
knowledge transfer for numerous indigenous communities. Agroforestry notes (2014)
highlight that as a result of these threats indigenous practitioners who wish to fill in the
knowledge gaps, people who wish to re-establish these traditional management practices
and those who want to adjust these practices for today’s world all do research from
different sources. It is therefore imperative that research that has already been done on IKS
and further research that would continue to be done be utilised in the formal school
curriculum through incorporating IKS into the formal school curriculum. If indigenous
knowledge is incorporated into the school curriculum, then issues of migration and boarding
schools will pose mild threats, because children will be able to study IKS even if they migrate
from one place to another, or if they enroll in boarding schools at a tender age. The school is
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a strong agent in the socialisation of a child. The next and last IKS category to be discussed
in this study is Agriculture.

2.4.8 Agriculture
From time immemorial Agriculture has remained one of the greatest pillars and drivers of
the economy in all African countries. From time immemorial indigenous people in Central
Africa have used several farming methods that they have gone on to pass from one
generation to the other Eyong (2007). These activities according to Eyong’s (2007) assertion
occur during different farming periods and seasons, and they represent huge wealth of
knowledge to be tapped in Africa’s quest for sustainable development in Agriculture.
Eyong’s (2007) elucidates that, this knowledge spans from clearing the land, selecting seeds
varieties for sowing, tilling, sowing, harvesting and storage. Shifting cultivation, mixed
cropping, crop rotation, farm fallowing, slash and burn of plants in the field are described as
some of the indigenous Agricultural techniques.
Eyong’s (2007) explores the advantages of mixed and inter-cropping in Africa. He alludes
that leguminous plants are intercropped with other crops. He argues that leguminous crops
such as ground nuts and round nuts enrich the soil by fixing nitrogen through harbouring
nitrobacters in their nodules. Kayombol, Ellias-Jones, & Martin (1999) vies some indigenous
cultivation practices as conserving soil and water while simultaneously increasing soil
fertility. Kayombol et al (1999) proceed to argue that, ridges with or without organic
residues are widely used in Central Africa, and other African regions to grow vegetables,
maize, groundnuts, sweet potatoes, taro species, legumes and many more. Local farmers
also according to Kayombol et al (1999) make ridges in their fields. These contoured ridges
prevent soil erosion and also retain the most valuable moisture that is needed by crops.
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Composting plant residues and addition of animal manure like goat, sheep or cow dung
continuously add fertility to the fields. Mulching is highlighted by Kayombol et al (1999) as
used to conserve soil and water, to increase soil fertility, promote rain water infiltration, and
to reduce weed growth. All this indigenous knowledge should therefore be passed from
generation to the next in Africa, because it is valuable and effective for sustainable
Agriculture in Africa than artificial Western fertilisers that are expensive, and have negative
effect on the soil and human health. Most Western knowledge on Agriculture promotes
genetically modified foods (GMOs) that have proven to be a health hazard in African
communities. The list of categories of IKS that has been discussed is not exhaustive, because
IKS is a wide field.
These categories of IKS that have been discussed show that IKS is vast. The categories bear
testimony that NS as a subject has a broad base of IKS to extract its curriculum content
from. The African renaissance theory believes that Africa will develop the day it starts using
its own home generated knowledge as a continent. Thabo Mbeki the former President of
South Africa, when he was appointed as the Chancellor of the University of South Africa
(UNISA) in the presence of UNISA Principal and Vice- Chancellor Professor Mandla
Makhanya on the 27th of February 2017 in his speech said that, Africans must strive to
achieve a renaissance. UNISA Alumin E-Newsletter March (2017) quoted Mbeki saying ‘as
Africans we have a responsibility to strive continuously, whatever the challenges, to achieve
the renaissance of Africa.’ He went on to allude that, ‘the African Universities, including
UNISA have a special responsibility to strive to occupy the front trenches in terms of
producing the ideas and knowledge, cadres, and activists who will drive Africa’s effort to
realise the renaissance.
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UNISA Alumin E-Newsletter March (2017) described Thabo Mbeki as an outstanding African
intellectual giant and the most recognisable 21st century proponent of the African
Renaissance. The newsletter accentuated that Mbeki emphasised that renaissance meant
eradicating the legacy of centuries, and perhaps a millennium of a demeaning European
perceptions of Africa and Africans, as well as the stubborn material and subjective
consequences of slavery, imperialism, colonialism and neo-colonialism. ‘The eradication of
that legacy necessarily means the corollary possibility to construct something new, such
that as Africans we define ourselves according to our image of ourselves, exercising our
inalienable right to self-determination’ (UNISA Alumin E-Newsletter March 2017)
It is therefore imperative to state at this stage that as Africans we can only define ourselves
correctly using our own IKS not WKS. If we are to use WKS to define ourselves chances are
100% that we will get a distorted definition of ourselves. Thabo Mbeki reiterated in his
speech that the eradication of the legacy of imperialism, colonialism, and neo-colonialism
can only be achieved through constructing something new as per to the principles of the
African Renaissance Development Theory. The beginning point of constructing something
new is to construct it using our own indigenous knowledge as Africans. If we are to define
ourselves and start something new using Western knowledge, then it will be tantamount to
reproducing imperialism, colonisation and neo-colonisation once again, and in this scenario
we will be colonising ourselves as Africans. The first building blocks should be channeled
towards incorporating indigenous knowledge into the formal school curriculum, and then
other issues and models will follow. Once indigenous knowledge is incorporated into the
school curriculum, issues of documenting it, developing intellectual and patent rights laws,
as well as operationalising it to manage politics, judiciary, economy and any other forms of
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business will automatically follow. Once all this has been done, then Africa will wake up to a
new dawn of an African renaissance, a dream that has been long wished for by Africa as a
continent.

2.5 Importance of Indigenous Knowledge Systems
The African Renaissance Theory of Development according to Jana (2001), Kessel (2001),
Odelajei (2017) and UNISA Alumin E-newsletter March (2017) advocates for Africa centred
development through the use of African knowledge. These authorities argue that Western
modernisation theory has failed and continues to impoverish Africa as a continent. African
renaissance perspective is seen as the only solution that can help Africa to develop to her
full potential. This narrative makes IKS occupy a prominent position in the quest to develop
the African continent. Jana (2001), Kessel (2001) and Matunhu (2011) see IKS as of utmost
importance and the only tool or durable resource that can be used to develop Africa.
Indigenous Knowledge is portrayed by The Department of Agriculture (2008), Keane (2017),
Senanayake (2006), Tabuti & Van Damme, (2012) and Eyong (2007) as important in many
diverse ways that are as follows:
-

Engine for sustainable development

-

Indigenous Governance

-

Curriculum enrichment

-

Medical treatment

It should how-ever be mentioned that this list is not exhaustive, because indigenous
knowledge is too vast and diverse.
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2.5.1 Engine for sustainable development
Tabuti & Van Damme (2012) views IKS as an incredible resource that Africa possesses which
contributes to economic, social needs and community sustainability as well as sustainable
development. In line with this assertion Eyong (2007) reiterates that every society has a
history behind its knowledge resources which guides its development process. He sees IKS
as a driver of development in Africa. Eyong (2007) goes on to allude that, surveys whether
doctored or un-doctored show that African IKS perform well in ecosystem maintenance,
human health, as well as risk avoidance and management. He alludes that environmental
changes are best combated by diversified IKS survival strategies, and adaptive responses
developed intra/inter-house hold or community level. Jana (2001) and Kessel (2001) argue
that Africa developed well through the use of IKS pre-colonial period, before Western
colonial settlers came to Africa to denigrate, subjugate and alienate such knowledge
systems.
Tabuti & Van Damme (2012) on the other hand argue that, IKS play a significant and crucial
role for people who possess it, because it enables them to identify and use resources for
their wellbeing in their environment in communities. Tabuti & Van Damme (2012) further
reiterate that members of local communities have relevant knowledge for the conservation
and management of their environment and natural resources. They view such knowledge as
including ecological and biological knowledge of phenology or plant distribution that can be
used to identify prime areas for the gathering of planting material to restore degraded areas
or for domestication. Such knowledge is seen as vital for sustainable development in African
communities. In line with this assertion Tabuti, Dhillion & Lye (2003) allude that IKS
contribute to sustainable development in African communities by alleviating poverty
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through fostering empowerment opportunities, and creating enterprises such as artisans
who are employed as traditional healers, or employed in small cottage industries for making
craft, house hold implements and dwelling hurts. Such opportunities are good especially for
those people residing in rural communities and do not have access to expensive and
discriminatory Western education system, and as a result can-not be absorbed in formal
employment sectors. For such people Senanayake (2006) rightfully alludes that indigenous
knowledge is considered as the rural people’s social capital and their main asset to invest in,
in the struggle for survival, to provide shelter, to produce food, and to achieve control of
their own lives in communities.
Senanayake (2006) proceeds to enumerate that, most developed actors have realised that
IKS provide basis for grassroots decision making that pertains to sustainable development.
He attests that IKS offer new models for ecologically and socially sound development, and as
a result projects that work through or with indigenous knowledge have numerous
advantages over projects that operate outside them. In line with this narrative Posey (1995)
reiterates that it has been found out recently that IKS on natural resources, Agriculture,
ecological zones, aquaculture, forest and game management is far more sophisticated than
previously assumed. Senanayake (2006) on the same note accentuates that, although
desirable characteristics of traditional polyculture were initially ignored by Agricultural
researchers in developing countries, but recently research on traditional polyculture have
blossomed as benefits from polyculture are becoming clear.
Senanayake (2006) boldly confirms that polyculture has been the sustaining system of
farming in Sri Lanka for more than 2500 years. He argues that polyculture has several
sustainable characteristics like diet diversity, diversified income generation, minimisation of
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risk, low pest and disease incidences, production stability, maximum production with limited
resources and technology and efficient use of manpower. This narrative shows that IKS have
sustained development in Africa and beyond from time immemorial. Dlamini, Ncube, &
Moyo (2014) praise the use of animal manure (umquba) in Agriculture. They see this kind of
original manure as key in enhancing soil fertility. They assert that most of the Ndebele
people in Zimbabwe’s Matabeleland Provinces have large herds of cattle and goats, and the
study that they conducted revealed that the application of kraal manure is the most soil
improvement strategy. Based on these assertions it can there-fore be said that if African
communities are to develop in a sustainable way, policy makers in different developmental
fields and sectors should pay serious attention to IKS when enacting, reviewing or repealing
policies, because research has shown that indigenous knowledge is the engine and driver of
sustainable development.

2.5.2 Indigenous governance
During the pre-colonial period Anani (1999) accentuates that governance centred on the
family and the community that included leadership, religion, occupational associations,
markets, diviners and indigenous doctors. Communal and social cohabitation according to
Eyong (2007) led to a system of communication as well as care based on kind being
developed. A son or a daughter were all educated by the entire family and community, and
were expected to care for other members of the family or community in return. Eyong
(2007) reiterates that any conflict was seen as destabilising the community and was as a
result handled at the community level, where everyone was considered a father, mother,
sister, brother, uncle, or aunt. In Western societies conflict is handled differently.
www.theoryofknowledge.net accessed 20 February 2017 argues that, indigenous
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communities have different justice outlook compared to their Western counterparts.
Western societies seek to establish blame for a wrong being committed. Once that has been
established a price that should be paid for the infringement id calculated. Such a price
according to www.theoryofknowledge.net accessed 20 February 2017 is usually a monetary
fine, or a jail term in case of some criminal cases. This system is seen by
www.theoryofknowledge.net accessed 20 February 2017 as skewed in favour of those who
have money, and unlike in the indigenous justice system there is no attempt to reconcile the
parties involved in the case.
In the indigenous justice system, justice is built on mutual resolution of the case, because
the health and peace of the community is considered as of paramount importance. The aim
of indigenous justice is to make sure that resentment and ill feelings are not harboured in
communities. www.theoryofknowledge.net accessed 20 February 2017 quotes Chief Justice
Robert Yassie of the Navajo Nations emphasising the following difference between
indigenous justice system and Western justice system: ‘Western adjudication is a search for
what happened and who did it, Navajo peace-making is about the effects of what happened,
who got hurt, how do they feel about it, what can be done to repair the harm. This shows
that, while the Western justice system believes in punishment, the indigenous justice
system believes in the restoration of peace and harmony between parties involved in the
case or conflict.
Apart from maintaining law and order, Boon et al (2005) contends that the governance of
traditional leaders such as Chiefs and Headmen excels in successfully introducing
government projects that are aimed at the collective improvement of their people. Eyong
(2007) laments that despite the effectiveness of traditional governance the colonial
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exploiters destabilised and destroyed its structures, and replaced them with foreign
centralised and exploitative systems. He continues to argue that after destroying structures
of indigenous governance colonial oppressors went on to hand pick their puppets to lead
after independence. These puppets became oppressive dictators who continued to serve
the interests of their Western oppressive colonizers in Western capitals.
Indigenous governance is seen by Anani (1999) as a system that fosters place based
consciousness on how human interactions are organised for livelihood activities. He argues
that indigenous governance has specific implications for community empowerment,
capacity and nation building, as well as sustainable development in communities.

2.5.3 Curriculum enrichment
The South African Indigenous Knowledge Systems Policy (SA IKS Policy) (2006) calls for the
enrichment of the curriculum through incorporating IKS into it. The policy argues that
indigenous knowledge is dynamic in nature and changes its character as the needs of people
change. It also gains vitality from being deeply entrenched in people’s lives. In light of this
the SA IKS Policy (2006) advocates for the synergistic existence between the South African
national strategy of education and IKS. Hays (2007) views the incorporation of IKS into the
curriculum as the right move because, children learn better if information is delivered to
them in a context and language that they can relate to, and if their areas of competence are
valued rather than being denigrated.
Indigenous education has value and therefore can be used to strengthen the school
curriculum (Obomsawin 1988). He continues to allude that indigenous people’s education
model is balanced and accepted by local communities. It is an education system that
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developed gradually and accumulated knowledge generationally. Obomsawin (1988) goes
on to reiterate that indigenous education leads to the development of a whole person in a
dynamic community and family context. Such an education system is seen as incorporating
principles of holism, integration and respect for the natural world order and balance. On an
individual scale Obomsawin (1988) argues that indigenous education encompasses total
preparation of the total person for living a total life. This bears testimony that the school
curriculum stands to be enriched once it works in a synergic relationship with IKS.

2.5.4 Medical treatment
Indigenous health and medicines have been discussed under categories of IKS. Indigenous
knowledge is seen by researchers such as Melchias (2001) and Senanayake (2006) as playing
a key role in the medical treatment of populations in communities. Senanayake (2006) views
indigenous healing as much broader and deeper than Western healing. He argues that
indigenous healing system uses a holistic approach unlike the Western healing system that
only concentrates on one issue at a time. Senanayake (2006) sees the indigenous medical
approach as interdisciplinary and combining knowledge of toxicology, botany, chemical,
biochemistry, physics and psychology. He argues that indigenous medical practitioners
tackle both prevention and therapy, perceives illness and healing holistically. Indigenous
therapies focus on treating the whole being as opposed to targeting specific symptoms as
the case is with Western medical approaches. Indigenous medical practitioners trace the
disease to the context of the person’s life, rather than a bacteria or virus.
Of great interest Obomsawin (1988) reiterates that explorations of plant medicines have
evolved over centuries to a current usage of 20 000 species, that form the major sources of
medicines for the majority of world population. Obomsawin (1988) reveals that Western
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science in contrast has only fully studied 1100 of the world’s 265 000 plants, of which 40
000 have potential nutritional or medicinal value. An analysis of these figures clearly shows
that indigenous medicinal practitioners are far ahead in the research and innovation of
medicines than their Western counterparts. This makes indigenous medicines and therapies
the most effective and indispensible medicinal approaches in the world stage. Melchias
(2001) accentuates that more than 80% of the world population depends on indigenous
health care based on indigenous medicinal plants. He argues that African places like Central
Africa as the case is with other African regions are rich with medicinal plant species.
Melchias’ (2001) assertion is supported by the South African IKS Policy (2006) which attests
that, up to 80% of the African continent’s population uses traditional medicines to meet
their health needs, while Asia and Latin America continue to use traditional medicines due
to their circumstances and cultural beliefs. China is portrayed as using around 40% of
traditional medicines in their health care services.
The South African IKS Policy (2006) goes on to assert that in developing countries traditional
medicines are broadly used due to their affordability and accessibility. Uganda is given as an
example where the ratio of traditional medical practitioners to the country’s population is
1:200 and 1: 400 in sharp contrast with the availability of allopathic practitioners in the
country whose ratio is 1: 20 000 or less. This ratio is further aggravated by the distribution
of such personnel that is mostly concentrated in cities and urban centres, making it difficult
or totally impossible for rural populations to access them. This situation leaves tradition
medicine as the only available source of health care especially for the poor patients residing
in the periphery of rural areas where Western health care services are unavailable and
inaccessible. If this wealth of knowledge (IKS) is not passed to the next generations it will be

70

lost and Africa will lose her most valuable and unique asset. To avoid the tragedy of losing
this incredible resource South African curriculum developers and planers should incorporate
IKS into the school curriculum in general and into the Natural Science curriculum specifically.
The necessity of incorporating IKS into the school curriculum is also echoed by Thurston and
Mashford-Pringle (2015) who argues that IKS should be integrated into the nursing training
curriculum in order to improve the outcomes of nursing education resulting in improved
practice. Thurston et al (2015) believes that curriculum revision such as inclusion of media
which reflects indigenous experience, support, cultural identity enhances the learning
experiences provided by academic settings. He continues to accentuate that traditional
foundations of nursing knowledge are based on science aligned theory to practice. Since
nursing education leads to applications of communication, comfort, nutrition and hygiene to
improve health, IKS should be added to this foundation as it incorporates various aspects of
the physical, emotional, intellectual and spiritual world.
Thurston et al (2015) proceeds to argue that, by incorporating aspects of Aboriginal
epistemology to pedagogy and curriculum, nursing education will broaden the potential of
providing more inclusive education, because integration of nursing and indigenous
education supports cultural identity within the nursing profession that provides care for all
people. These arguments prove that IKS’s relevance goes beyond medical treatment using
indigenous trees and plants into strengthening the curriculum of training medical
practitioners such as nurses. This further proves that Western Knowledge is inadequate on
its own in the formal curriculum. The need for integrating Aboriginal IKS into the nursing
training curriculum is equally important as incorporating IKS into the NS formal curriculum
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in South Africa so that both knowledge systems could complement each other since none of
them is adequate on its own.

2.6 Threats to Indigenous Knowledge Systems
The South African Indigenous Knowledge Systems Policy (SA IKS Policy 2006), the South
African Department of Agriculture (2008), Osama (2015), Shizha (2013), Eyong (2007), and
Tabuti et al (2012) reveal the threats to Indigenous Knowledge Systems as:


Globalisation



Cruelty of colonisation



Piracy of IKS by Western countries



Lack of documentation of IKS

2.6.1 Globalisation
The SA IKS Policy (2006) sees globalisation that promotes economic interaction, mass media,
and other modern information patterns that accelerate the establishment of homogenous
cultural practices expressed in dancing, eating, speaking, writing and singing as a major
threat to IKS, because such forces aim at establishing a global village homogenisation to the
detriment of the most valued African IKS. The SA IKS Policy (2006) goes on to elucidate the
serious effects of globalisation that have resulted in rapid language diversity across the
world. The policy estimates that out of 5000 to 7000 languages that are in existence,
approximately 100 disappear every year. Approximately 2500 of the remaining spoken
languages are also said to be endangered, and 32% of these are African languages. The SA
IKS Policy (2006) boldly confirms that, globalisation has been singled out as the major
catalyst for the disappearance of these languages.
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The assertions of the SA IKS Policy (2006) concur with the view of Haverkort, Van t Hoofit, &
Hiemstra (Eds.) (2002) and Tabaro (2009) who argue that, by promoting universal beliefs
and values, globalisation has encouraged people to abandon their own contextual relevant
IKS and adopted contextual irrelevant Western knowledge. In line with this discourse Silitoe
(1998) posits that, globalisation involves all aspects of diversity in human life and leads to
the adoption of new values, and these new values are Western ones that in the first place
were forcibly entrenched into African societies during protracted colonial and neo-colonial
periods. Silitoe (1998) proceeds to reiterate that, globalisation results in the convergence of
knowledge, norms and behaviours, with people interpreting and reinterpreting aspects of
Western knowledge and practices into their traditions as part of globalisation. These
uncalculated practices are a big threat to IKS, because Western practices cannibalise
traditional knowledge especially on modern generations whose culture and beliefs are
shaped by polarised Western print and electronic media.
Tabuti et al (2004) gives an example of Kaliro District in Uganda where people have
abandoned their traditional diets and erroneously adopted modern Western diets. The case
is the same in most African communities where people see eating of traditional diets as
symbolising poverty, while the eating of Western diets that are dominated by health hazard
GMOs is seen as a symbol of wealth, modernity and good living. The Department of
Agriculture (2008) alludes that, a big threat to IKS is that it is still labeled as backwards
especially when its methods are in competition with Western methods that are perceived as
conventional. African people can-not be blamed for this kind of mentality, because they
were forced to adopt it during the colonial era, and it continues to be forced and reinforced
in them through a different model of colonisation disguised as globalisation. It must how-
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ever be noted that this is the right time for Africa to decolonise through the adoption of an
African renaissance theory and the utilisation of IKS in all aspects of life in African
communities.
Other scholars like Shizha (2011) also see globalisation as a threat to African IKS. Shizha
(2011) goes on to posit that, the African culture has been corrupted by globalisation,
progressive technological changes in communication, cultural values, economic and political
power, systems and practices, as well as knowledge and skills which through globalisation
promotes epistemological and ontological experiences and realities of the most powerful in
the world to the detriment of the African IKS. In line with this view Nsibambi (2001) denies
that, globalisation is a value free, self-determining, and guiltless process. He rather views it
as an international political, economical, and cultural infiltration process that is facilitated by
Western government policies, multinational corporations, civil society organisations, and
international agencies.
Nsibambi (2001) views globalisation as a form of bio-colonialism and a continuation of the
oppressive power relations that have historically informed the interaction of Western
cultures and indigenous cultures. On the other hand Shizha (2013) views globalisation as a
catalyst tool that have been used by Euro-American Westerners to colonise African ways of
knowing, and as a result most African cultural values are lost to Euro-American
homogenisation of world cultures. Shizha (2011) accentuates that Western knowledge in
the guise of science and technology is effectively used by Westerners to assimilate and
entrench IKS in the global village. Shizha (2011) proceeds to give a valuable advice, that it is
vital to decolonise and de-globalise this misconception that Euro-American knowledge is
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superior. Doing so would help debunk the wrong belief that Western oriented knowledge is
the only viable one, yet it has perennially failed Africa’s development as a continent.

2.6.2 Cruelty of colonisation
Progler (1999) supported by Eyong (2007) argues that, colonial powers used devious
methods and brutal policies to subjugate African people, so that they could gain control
over their land and resources. These policies according to Progler (1999) included consistent
inferiorisation of indigenous cultures, with the prime aim of erasing existing systems of
knowledge and replacing them with Western driven systems and beliefs. Western
stigmatisation of knowledge systems of African communities resulted in consequences that
made local people in communities perpetuate their own subjugation.
Eyong (2007) condemns colonisation for polluting IKS. He contends that, Western centric
disinformation embedded in colonial and post-colonial education, Western religion, science
and technology have resulted in the suffering of IKS for many decades. Eyong (2007)
continues to argue that, non-African scholars continue promoting the colonial mentality of
producing data that distorts IKS, by documenting African culture as raw, primitive, and
uncivilised in order to justify the colonial project of total reformation of native African
minds. This was meant to deny Africa of her wealth of knowledge, history and culture. Boon
& Eyong (2005) posit that colonisation inhibited development of indigenous technology in
Africa, and destabilised existing processes of technical growth and deliberately undermined
indigenous manufacturing capabilities in order to facilitate European exports. Boon & Eyong
(2005) reiterate that all these unjust practices were justified by laws that were enacted by
colonisers to legitimise them.
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Progler (1999), Boon & Eyong (2005) and Eyong’s (2007) narratives are supported by Shizha
(2013) who reiterates that, in Sub-Saharan Africa colonial knowledge subjugated and
silenced African voices. Colonial governments and missionaries viewed Africa’s way of
knowing, Africa’s cosmology and ontological existence as barbaric, traditional, backwards,
and unscientific. Shizha (2013) laments that during colonial rule Africans were eliminated
from knowledge conversations, and their existential experiences and coerced to adopt
hegemonic foreign practices and cultures. The holistic learning approach which was used in
African villages and communities was replaced by fragmented and compartmentalised
Western learning approach. Owuor (2007) reveals indigenous knowledge production as
holistic and integrating all activities that include skills required to sustain cultural practices,
as well as the life of the family or community. This means that by offering fragmented and
compartmentalised Western education approach, the holistic indigenous education
approach which African learners understood better was denigrated and set aside, and as a
result the production and dissemination of academic knowledge in Africa reflected and still
continue to reflect Western hegemony.
During the colonial era in Africa, IKS had no space despite its value, because the colonial
school curriculum, according to Shizha (2005) and Shizha (2013) constituted of the dominant
voices that defined indigenous Africans as inferior to Europeans. Africans were taught to
internalise the racial stereotypes of their colonial masters. As a result of this Shizha (2013)
argues that schooling during the colonial era led to the loss of African indigenous voices,
self- confidence, and identities. Colonial governments and missionaries through Euro-centric
knowledge in colonial schools managed to entrench imported culture, economic and
political hegemony. Due to this subjugation Shizha (2013) posits that, African people
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negated their voices and became accomplices and co-constructors of Western cultural
imperialism. Schools became centres of producing hegemonic knowledge. Indigenous
knowledge was not given even the smallest space. Macaulay (1994) describes the role of
colonial education by bringing a statement describing that the British imposed colonial
education in India was to ‘form a class of persons, Indians in blood and colour, but English in
taste, in morals, in intellect and opinion.’ The role of colonial education there-fore was to
subjugate the local people’s indigenous knowledge in order to leave those who were
colonised with a limited sense of the past and no identity at all. This was total annihilation of
the local people’s culture. In South Africa this was reflected in the apartheid government’s
Bantu education policy that totally alienated black South Africans from their socio-cultural
and economic space.
The colonial system especially the apartheid system in South Africa used non-indigenous
knowledge to alienate African IKS and silence African voices. Up to date the hegemony of
colonial imperialists still persists, and still continues to harm IKS as Western Knowledge
continues to be the sole dominant knowledge system in the school curriculum, while
indigenous knowledge continues to be side-lined and deliberately pushed towards the
edges of extinction. Such a scenario is unproductive to African learners as Ngugi Wa Thiongo
in Shizha (2013) rightfully observes that lack of congruency between colonial education and
African realities created people abstracted from their reality. It can then be said that,
colonial cruelty harmed African IKS during the colonial and neo-colonial eras to date,
because almost all African countries are still governed by colonial and neo-colonial policies
and models that continue to denigrate and subjugate IKS in Africa as a continent and in
South Africa as a nation.
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2.6.3 Lack of documentation of IKS
Indigenous Knowledge is as old as mankind. Right from the beginning of human existence it
has been passed from generation to generation without necessarily being written down.
This worked perfectly well by then, but nowadays due to the effects of colonisation, neocolonisation, globalisation, displacements of people, poaching and deforestation as well as
the existence of Eurocentric curriculum in schools, researchers and academics feel that
indigenous knowledge can be lost if it is not documented. The Department of Agriculture
(2008) explicitly puts it across that though indigenous knowledge is available, but it is not
well documented, and as a result many of its bearers are dying with vital information that
could be used to develop South African communities and the nation at large. Tabuti (2004)
argues that; if indigenous knowledge is not documented people tend to forget it. He gives
an example of the present day people of Kaliro district in Uganda who have forgotten how
to manage traditional food plants species such as Diodcorea bulbifera in order to keep them
for the next generations. Tabuti (2004) also reveals that, in this district people have also
forgotten how to prepare traditional food stuffs. If such knowledge was documented by its
bearers people of Kaliro district wouldn’t be facing this painful predicament.
Tabuti, & Van Damme (2012) reiterate that, failure to document IKS creates a barrier that
inhibits the transmission of such knowledge in African communities inter-generationally. He
sees the secrecy of IKS bearers and custodians as a major reason that inhibits the
documentation of IKS in Africa. Tabuti et al (2012) view traditional healers as secretive
practitioners who do not want to divulge their IKS on healing to some members of the
family or outsiders. He asserts that in Uganda’s Kaliro district traditional healers refused to
disclose their healing secrets to their daughters, because they feared that their daughters
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would divulge the secrets to their husband’s families once they got married. Tabuti et al
(2012) express concern that, over time IKS disappear when its bearers and custodians
migrate or die before their IKS have been transferred or adequately documented. Maila &
Loubser (2003) assert that issues of IKS transferability and documentation can be done well
through the integration of IKS into the formal school curriculum.

2.6.4 Piracy of IKS by Western Countries
When Western colonisers invaded, colonised, and plundered African resources, they also
denigrated and destroyed IKS, but when they realised that IKS possess more solutions to
world problems more than Western Knowledge especially in the field of economic
development, health and pharmacology they started stealing it through piracy. The SA IKS
Policy (2006) alludes that, intellectual property regimes create several complications when
applied to local communities. Such complications result in local people failing to get
intellectual property rights for their IKS. This opens up a gap for Western pirates and thieves
to steal such unpatented IKS. Niubalavu (2016) posits that, the ownership of traditional
knowledge behind genetic resources lies with indigenous people. He argues that, this
knowledge was discovered and passed down by the forefathers of indigenous people. This
therefore means that indigenous people should have rights to control, maintain, develop
and protect indigenous knowledge including any intellectual property arising from it.
Due to failure by African governments and policy makers to grant patent rights for IKS to
local people who own it, flood gates have been opened to Western pirates and thieves to
steal IKS. Niubalavu (2016) Sees IKS as vulnerable to bio-piracy due to non-availability of any
form of protection. Niubalavu (2016) continues to express his great concerns that, in the
absence of any agreement and protection, developing countries have no other alternative,
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but to watch helplessly their indigenous knowledge and organic resources being looted by
international companies especially those from the West for their own gain. In line with
Niubalavu’s (2016) assertion Nijar (1996) reiterates that, indigenous knowledge plays an
astounding role in the development of products through what is regarded as modern
science. Due to this fact, he says that while developing countries are still lagging behind
trying to make case for their indigenous knowledge, several incidences show that
indigenous knowledge is being pirated by Western countries with their highly sophisticated
and developed laboratories. Nijar (1996) proves that three quarters of plants that provide
active ingredients for prescription drugs came to the attention of researchers, because of
their use in traditional medicines.
Nijar (1996) boldly points out that indigenous knowledge is said to have increased the
efficiency of screening plants for medical properties by more than 400%. He goes on to
reveal that, the current value in the world market for medicinal plants derived from leads
given by indigenous communities is estimated to be US$43 billion, and the value of crop
varieties improved and developed by traditional farmers to the seed industry internationally
is estimated to be US$15 billion. Nijar (1996) goes on to express concern that, despite all
these contributions of IKS at the world stage in creating world wealth, Western countries
continue to belittle IKS, and to classify it as un-patentable. He interprets such moves by
Western countries as a strategic gimmick with the sole aim of guaranteeing Western
countries free access to IKS as products of commons.
The San Hoodia case bears clear testimony that indigenous knowledge is looted by pirates,
because seemingly African governments who still serve the interests of colonial imperialists
are not interested in giving full intellectual property and patent rights to IKS. Wynberg &
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Chennells (2009) describe the San as the oldest human inhabitants of Southern Africa
residing in Botswana, South Africa, Angola, Namibia, and some parts of Zimbabwe. Wynberg
& Chennells (2009) posit that the San possess vast knowledge about the appetite
suppressant properties of Hoodia, a succulent plant used as a substitute for food and water
during hunting expeditions. They argue that, medicinal companies became interested in the
plant, because of its powers to cure Western patients suffering from diabetes and obesity.
The Hoodia plant really created an interesting scenario in as far as intellectual property,
patent rights and beneficiation from IKS by local people is concerned. The S.A IKS Policy
(2006) instructs that patent and intellectual property rights must be given to the local
owners of IKS. Logically when it comes to beneficiation from IKS products, the owners of
such knowledge must get a bigger share than any other stake holders. Issues are different
though pertaining to the San Hoodia case. Wynberg et al (2009) asserts that, the deal of the
San people’s beneficiation from the sales of the Hoodia product was negotiated by the
Council of Scientific and Industrial Research (CSIR) and the South African San Council
representing the San people who are the rightful owners of Hoodia plant and any kind of
knowledge associated with it. Wynberg et al (2009) reveals that, initially CSRI and the San
Council negotiated at arm’s length for 1 year 6 months. The San initially claimed 10% of the
royalties coming from the sales of Hoodia products while CSIR offered a paltry 3%. Wynberg
et al (2009) say that both parties argued strongly in favour of their positions, and at the end
finally reached an agreement.
Wynberg et al (2009) reveals that in the final agreement made (CSRI and South African San
Council, 2003) the San were given 6% of all royalties received by CSRI from Phytopharm as a
result of the successful exploitation of products for a duration as long as the CSRI received
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financial benefits from commercial sales of the Hoodia products. The formula that was used
to arrive at 6% as the share of the San people still remains a mystery. Logically and
according to the SA IKS Policy’s (2006) advocacy for the protection of local IKS and ensuring
that its owners get a fair share from it one would expect the owners of Hoodia knowledge
despite who they are to get a bigger share than any other stake holders. In business, owners
of assets usually get a bigger share than those who do not own those assets. The sharing
ratios between the CSRI and the San people defied all facets of SA IKS Policy (2006), logic
and fairness. Stake holders to this Hoodia San project got their shares as reflected in the
following table:
Table D: San, CSRIC, Phytopharm Responsibility & sharing matrix
Stakeholder

San

Description

-

Original
holders

Percentage got

owners
of

and 6%

knowledge

about Hoodia

CSRI

-

Patent holder

-

Pre-clinical data for drug

undisclosed

lead

of

Research and development

milestone payment

-

-

Phytopharm

CSRI

received

an

proportion

royalties

and

Phytopharm received an

-

Clinical trials

undisclosed/unknown

-

Further development

proportions of royalties
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-

Commercialisation

and milestone payments

Adapted from Wynberg & Chennells (2009)
Corporate governance principles according to King code 3 2006 categorically state that it is
good governance practice for companies to disclose their business interests whether
monetary or otherwise. Failure by CSRI and Phytopharm to disclose the percentages of
royalties and milestone payments in their Hoodia deal with the San shows lack of
transparency and deep exploitation tendencies on the part of these companies. Though
they did not disclose how much they gave themselves, but it can be calculated that, after
the San people were given a paltry 6%, these companies with slavery and exploitation
mentality remained with an avalanche of 94% to plunder. Though surprisingly the South
African Government applauded this deal as historic through the Minister of Arts, Culture,
Science and Technology Ben Ngubane, but the deal resembled the continuation of plunder
of African resources and gross disrespect and exploitation of African local people by
capitalistic organisations that serve the interests of their principals in Western countries.
The Minister taunted the deal as significant in ‘symbolising the restoration of the dignity of
indigenous societies’ and unleashing benefits by joining together owners of traditional
knowledge and local scientists to add value to the biodiversity and indigenous knowledge
systems of Southern Africa. According to Wynberg & Chennells (2009) Minister Ngubane in
2003 ended up by arguing that the CSRI and San people’s deal was the right thing to do. The
problem with African politicians is that they have betrayed the masses that fought for
independence in African countries. Soon after independence in African countries most
politicians turned against the very people who propelled them into power, and aligned with
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the former colonial oppressors and continued to serve the interests of those oppressive
colonisers.
Progler (1999) and Shizha (2013) blame African governments for perpetuating colonial and
neo-colonial principles and policies. By blessing the CSRI and San people deal where the San
as the owners of Hoodia knowledge were given so little (only 6%), the South African
government erroneously endorsed the perpetual exploitation of African people and plunder
of IKS by capitalists who still push the agenda of Western imperialists that aim at looting,
plundering, denigrating and impoverishing Africa as a continent. According to the SA IKS
Policy (2006) the intellectual property rights and patents are supposed to be given to the
owners of IKS. In the CSRI San people deal if the policy principles were to be followed
though this policy was not yet enacted by then, the San people were supposed to be given
intellectual property and patent rights for the Hoodia project, but to the contrary in this
agreement the San who are the rightful owners of Hoodia plant IKS were not give patent
and intellectual property rights in the agreement. Wynberg & Chennells (2009) reveal that
provision 4 of the CSRI San people agreement specified that any intellectual property to be
developed or created by CSRI including any patent, trade mark, or plant breeder’s rights, as
a result of any use of traditional knowledge, shall be and remain vested in the CSRI.
The agreement according to Wynberg & Chennells (2009) bared the San as the custodians of
IKS on Hoodia plant from assisting or entering into an agreement with the third party for the
development, research and exploitation of any competing products or patents. Chennells
(2009) also reveals that, the agreement did not allow the San to approach Phytopharm or
Pfizer to obtain additional financial benefits. CSRI threatened to renegotiate the deal if the
third party emerged to make a financial claim. Such negotiations were perceived by CSRI as
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meant to accommodate the claimant in the sharing of financial benefits. In case of such a
situation emerging CSRI argued that the South African San council would share financial
benefits with the third party should the third party make a successful claim. A critical
analysis of this deal reflects that this deal empowers CSRI and Phytopharm only while
disadvantaging and disempowering the San people, yet they are the owners of the most
valuable Hoodia traditional knowledge.
An analysis of figures at a glance also gives clear proof that the deal cheated the San people
and gave CSRI and Phytopharm a lion’s share. Figures on the table below show that African
resources and IKS are plundered by capitalist companies that are major projects of Western
imperialists. In most cases African governments and politicians are in complicit with
Western imperialists in the exploitation and plunder of African resources to enrich their
Western companies and countries while simultaneously impoverishing African countries and
communities.
Benefit sharing payments to the San Hoodia Trust from the CSRI, paid into the Trust Bank
Account on 11 May 2005:
Table E Table D: San, CSRIC, Phytopharm Payments

Date

Payment

Foreign currency

ZAR amount

received by CSRI

02 - 03 – 2000

Payment

San
Proportion

US$500 000

received by CSRI
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R3 245 750. 00

R259 660.00

14 – 03 - 2005

Unilever license US$350 020

R3 867 791.00

R309 423.28

R7 113 541.00

R569 083.28

with Phytopharm
milestone
payment

Total
Adapted from Wynberg & Chennells (2009)

The figures in the table show clearly that CSIR and Phytopharm got the bulk share while the
San people who are the owners of Hoodia plant and knowledge got just a small and
insignificant fraction. In order to minimise or put Western piracy and plunder of IKS to an
end, African governments need to enact legislations and policies that protect IKS and give
their bearers and custodians full patents and intellectual property rights. The South African
government has taken a giant step towards this endeavour by enacting IKS Policy (2006). If
African organs like the African Union (AU) or the Southern African Development Community
(SADC) and other African organs in other regions could ensure that all African countries
enact policies that protect IKS, the issue of Western piracy of African IKS will be minimised
or put to an end. If you carefully analyse the sharing ratios in the above table you will feel
that African governments and organs should do something as a matter of urgency in order
to stop the perpetuation of this injustice and plunder of Africa’s IKS by companies that are
agents of Western imperialists governments.
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2.7 Challenges of integrating IKS into the formal school curriculum
Several African scholars have played a strong advocacy for the integration of IKS into the
formal school curriculum. These scholars include Masemula (2013), Maila & Loubser (2003),
Van Wyk (2002), Njiraine (2012), Khuphe (2014), Phiri (2008), as well as SA IKS Policy (2006)
and SASAS (2009). Literary work how-ever from scholars such as Keane (2017), Hays (2007),
Shizha (2007) and many others show that integrating IKS into the formal school curriculum
is not without its own challenges. It is imperative there-fore to discuss such challenges, so
that such discussions inform researchers, academics, and scholars as they design models
that can be used to incorporate IKS successfully into the formal school curriculum in general
and into the NS curriculum in particular.
Shisha (2013), Keane (2017), Van Wyk (2002), and Shizha (2007) reveal that the
incorporation of IKS into the formal school curriculum faces some challenges in African
countries. Some of the encountered challenges that they raise are:


Teachers’ attitudes towards indigenous knowledge.



Attitudes towards the use of indigenous languages in schools.



Lack of indigenous study material.



Failure to incorporate IKS into teacher training curricula.

2.7.1 Teachers’ attitudes towards indigenous knowledge
Teachers play a pivotal role in curriculum planning and implementation. The success of any
curriculum is arguably in the hands of teachers. If teachers support any initiative in the
school curriculum, success will be guaranteed, and the opposite is true. When teachers do
not support that particular initiative then its success cannot be said to be guaranteed.
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Keane’s (2017) study revealed that a number of studies show that most teachers especially
science teachers from all cultural backgrounds in South Africa have their own reservations
about including IKS into classrooms, because they perceive Western science as more
powerful than IKS. Keane (2017) alludes that in KwaZulu Natal Province (KZN) teachers
admitted that, they had never thought of introducing IKS into their classes because:
-

They are always concerned most about finishing the formal Western science
curriculum.

-

Their classes have heterogeneous cultures, so whose IKS should they teach.

In sharp contrast to the assertions of these teachers Keane (2017) reiterates that in another
study entitled (relevant science) elders in South African communities complained about the
uselessness of the formal Western science school curriculum, and recommended for the
improvement of the school curriculum through integrating IKS and traditional culture into it.
Like Keane (2017), Shizha (2007) conducted a study in Zimbabwe critically analysing the
problems that are encountered in the incorporation of IKS in science teaching by primary
school teachers in Zimbabwe. Shizha’s (2007) study found out that, teachers’ negative
attitudes towards IKS is the major inhibiting factor on the incorporation of IKS into the
formal school science curriculum. Shizha (2007:311) reveals that, “teachers totally dismissed
incorporating indigenous science into their school programmes. For them social knowledge
or cultural knowledge had no place in the teaching of science.” Shizha (2007) continues to
reiterate that these teachers saw Western science as rational, dynamic, and modern, while
on the other hand they viewed indigenous science as static, traditional, coming from a
mythical Africa whose cultural forms should be civilised or corrected. They portrayed
science as having a hierarchical structure, where Western science occupied a superior
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hierarchy than indigenous science, and as a result they accorded Western Science a higher
status than indigenous science. Such negative attitudes of teachers about IKS create a big
barrier for IKS to be incorporated into the school curriculum especially if such incorporation
is not guided by a policy or curriculum reform process.
Negative attitudes of teachers towards IKS can also be explained in terms of Brown’s (2000)
assertions, where he contends that, the paradigms of Western colonising knowledge
continue to undermine the learning process for indigenous students. Post-colonial
curriculum continues to mirror colonial education residues that continue to imprison the
feelings, beliefs, attitudes, and conceptual capabilities of indigenous people (Brown’s 2000).
Taking this assertion into consideration one can argue that perceptions and attitudes of
teachers towards IKS are greatly influenced by colonial education policies that are continued
by current African governments who still continue to serve the interests of their colonial
masters.
African governments are failing to enact policies that can change the attitudes of teachers
and guide them in the incorporation of IKS into the formal school curriculum despite
declarations and proclamations of the United Nations (UN) general assembly in United
Nations International Children’s Emergency Funds (UNICEF) (2004) that “every child has a
right to education, and to a system of education that values the child’s culture, language,
community and access to schooling and participation without discrimination and
hindrance”. It should be reiterated therefore that, teachers’ attitudes towards incorporation
of IKS into the school curriculum, and African governments’ failure to enact education
policies that would change the teachers’ negative attitudes towards IKS and guide them in
incorporating it into the into the school curriculum is a violation of this aforementioned UN
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declaration as highlighted in UNICEF (2004). These attitudes of teachers and failures of
African governments to promote IKS in schools is also a violation of the United Nations
(1989) conventions on the rights of the child to learn without any prejudice, or any kind of
discrimination. Alienation of IKS from the school curriculum is prejudice and discrimination
of local learners who possess this knowledge; hence a violation of their rights enshrined in
the United Nations (1989) convention that bestows rights to children to learn in their own
local culture and language without any kind of prejudice or discrimination.

2.7.2 Attitudes towards the use of indigenous languages in schools
According to the South African Bill of Rights (1996) chapter 29 (2) “everyone has a right to
receive education in the official language or languages of their choice in public education
institutions where that education is practicable.” Chapter 30 of the Bill of Rights (1996)
under language and culture it is explicitly stated that, “everyone has a right to use the
language and to participate in the cultural life of their choice, but no one exercising these
rights may do so in a manner inconsistent with any provisions of the Bill of rights.” The
South African Department of Basic Education in 2012 made a proclamation that
multiculturalism and multilingualism should be practiced in classrooms in South African
schools. Despite all these proclamations by the Bill of Rights (1996), and the Department of
Basic Education (2012), Keane (2017) and Shizha (2007) reveal that the language of
instruction still remains a major barrier in an attempt to incorporate IKS into the formal
school curriculum.
Keane (2017) reveals that teachers in South Africa, who responded to the questions of his
study on the incorporation of IKS into the Science curriculum, were of the opinion that local
cultures and languages played an irrelevant role in the teaching and learning of sciences in
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schools. Some teachers according to Keane (2017) went on to argue that in their classrooms
there is an existence of many cultures and languages, so whose culture and whose language
should they use or incorporate into the formal science curriculum. Such sentiments by
teachers show that the language of instruction inhibits the incorporation of IKS into the
formal school curriculum, due to the grounded belief of teachers that the language of
teaching science is English.
In a study that was carried out by Shizha (2007) in Zimbabwe, teachers argued that science
can only be recognised internationally if it is taught in English not in local languages. They
said that Western science and English should be adopted instead of indigenous science and
languages, because Western science and languages are globalised, and schools have a duty
of producing students who will fit to be global citizens. Shizha (2007) posits that, teachers
felt that they were schooling students for global labour force rather than local needs.
Teachers judged indigenous knowledge and languages as irrelevant to the understanding of
modern internationally practiced scientific skills and values.
When it comes to science examinations and language policy, the Zimbabwean Education Act
of (1987) classifies English as an official language, and a medium of instruction in all
Zimbabwean schools. This Act is viewed by Shizha (2007) as having placed English language
in a higher position than all local languages, and this creates obstacles in the endeavour of
incorporating IKS and languages when teaching sciences or any other subjects in schools.
Teachers told Shizha (2007) that they were guided by the Education Act (1987) to use
English as a medium of instruction when teaching science as a subject, because the Act is
explicit that Western science shall be taught in English language, and the Education Act
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(1987) does not mention the use of indigenous science or languages when delivering formal
science lessons in schools.
South Africa and Zimbabwe face the same predicament when it comes to the issue of the
language or the official language of instruction in schools. In South Africa though the
Department of Education (2012) advocated for the use of local languages as mediums of
instruction in schools to promote multilingualism in classrooms, but this has not yet
translated into reality as evidenced by Keane (2017) where he reiterates that teachers who
participated in his study expressed their dissatisfaction about IKS and using local languages
as mediums of instructions in classrooms. Teachers according to Keane (2017) argued that,
in their classes there was multiculturalism and numerous languages, and as a result they
didn’t know which language they should choose to use as a medium of instruction. In
Zimbabwe the government’s Education Act (1987) dictates that, all subjects except local
language subjects should be taught in English. The issue of language therefore is a major
challenge in the endeavour to incorporate IKS and languages into the formal school
curriculum.

2.7.3 Lack of indigenous study material
In most African countries there is still an acute shortage of indigenous teaching and learning
material. This applies to textbooks and hand-outs that are supposed to be used by students
and teachers Shizha (2007). Teachers and learners can feel comfortable about IKS if schools
have enough study material containing this kind of knowledge. Dei (2000) advocates for the
fusion of different forms of knowledge in African schools, because he believes that people’s
ways of knowing and thinking are deeply rooted in their indigenous lives.
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Shizha (2007) sees lack of indigenous text books as a hindrance towards the incorporation of
IKS into the school curriculum, because teachers only consider and accept documented
information as legitimate knowledge. Teachers and learners therefore tend to be guided by
information that has been documented and published in Western science text books, study
guides and hand-outs. The scenario presented by Dei (2000) and Shizha (2007) shows that
lack of inclusion and documentation of indigenous knowledge into science text books makes
it difficult for IKS to be incorporated into the formal science curriculum in schools.

2.7.4 Failure to incorporate IKS into teacher training curricula
Snively & Corsiglia (2001) asserts that structural hierarchies that validate and legitimise
knowledge should recognise indigenous knowledge as a science, not as superstitious,
fatalistic, and non-scientific, because perceiving IKS as non-scientific is limiting its chances of
being incorporated into the teacher training curriculum. Dei (2000), Wang (2006) and
Shizha (2007) interpret the teachers’ negative attitudes towards IKS as emanating from
teachers’ training colleges where indigenous knowledge is given a low profile. Shizha
(2007:314) argues that, “courses that are done in many teachers’ colleges do not
incorporate IKS into the science curriculum and pedagogical practices.”
Shizha (2007) asserts that in the study that he carried out in Zimbabwe, student teachers
told him that their lecturers always advised them not to teach science inside the classroom,
but to teach it outside the classroom, because the outside environment is the science
laboratory. Lecturers how-ever aired those sentiments without linking them with IKS that
exist in the environment that they referred to as the science laboratory. Shizha (2007)
argues that teachers’ training programmes do not incorporate IKS. In South Africa Natural
Science Syllabus (2016) for Advanced Certificate in Education (ACE) offered by the University
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of South Africa (UNISA) has a small fraction of IKS. This reflects the fact that, teachers’
training institutions alienate IKS from their curriculum, and as a result teachers go on to
further this alienation in their schools’ curriculum when they complete their teacher training
studies. This situation makes it difficult for IKS to be incorporated into the formal school
curriculum in general and NS curriculum specifically, because teachers who lack or have
little IKS information cannot be effective patrons and advocates of this knowledge system in
schools.

2.8 Incorporating Indigenous Knowledge Systems into the formal school Curriculum
Studies that have been conducted by scholars such as Phiri (2008), Michael, Jones, & Hunter
(2003), as well as Khuphe (2014) point out that a proper incorporation strategy is essential if
Indigenous Knowledge is to be integrated successfully into the formal school curriculum.
This sub-heading discusses different ways that can be exploited to incorporate IKS into the
formal school curriculum specifically the science curriculum. Case studies of countries where
IKS have been integrated into the school curriculum especially the science curriculum will be
discussed in detail. Discussions and analysis will focus on the following areas:


An overview.



The Case of the San people in Namibia.



The Case of Botswana.



The case study of Maori Tribe in New Zealand.



The case study of Malawi.



South African Arts and Culture, Creative Arts CAPS 2012 documents



A proposed model for incorporating IKS into the Natural Science Curriculum.
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2.8.1 An overview
The discourse pertaining to the incorporation of IKS into the formal school curriculum in
general and science curriculum in particular has firmed in the world of academics, scholars
and researchers in Africa over the past years. The expansion of research in the field of IKS
was attested at the Standing Conference of Eastern Central and Southern African Library
and Information Associations (SCECSAL) conference in (2002) which was dedicated fully to
IKS research. Scholars such as Shizha (2013), Maila et al (2003), Khuphe (2014), Phiri (2008),
Michael et al (2003), and Grange (2007) and many others have played strong advocacy for
the incorporation of IKS into the formal school curriculum, especially into the science
subjects. The incorporation of IKS into the formal curriculum is in line with the
proclamations in the South African Bill of Rights of 1996, which explicitly expresses that
everyone has a right to participate in a cultural life of their choice and to receive education
in the language of their choice in public education institutions. In the SASAS (2009) survey,
the majority of people in South Africa said that, IKS should be included in the South African
education system at various levels. 76% of respondents felt that the Department of Basic
Education should include IKS in the formal school curriculum.
Respondents in the SASAS (2009) survey also asserted that, formal qualifications should be
given to traditional healers as recognition of their knowledge and skills. 65% of respondents
supported the notion of recognising traditional healers by certificating them. 73% of
respondents felt that IKS should be offered at Vocational training institutions, while 65% of
respondents urged universities in South Africa to recognise indigenous knowledge by
offering degrees in indigenous knowledge. The offering of degrees in IKS would act as a
catalyst that would motivate schools at grass roots level to take IKS seriously. It would also
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make parents, learners and policy makers change their unproductive perceptions on
indigenous knowledge and start viewing it as a progressive and sustainable career path. 76%
of respondents in the SASAS (2009) survey strongly felt that, the South African government
should do more to document and also spend more to protect IKS. These overwhelming
figures show that the majority of people in South Africa see value in IKS, and as a result they
believe that, it should be documented, protected, and also be incorporated into the school
curriculum in order to make the curriculum relevant in the solution of social and economic
challenges in societies..
The South African government has taken some good steps towards the preservation and
utilisation of IKS. Some of these initiatives include the enacting of the Republic of South
Africa Indigenous Knowledge Systems Policy of (2006). This policy calls for the incorporation
of IKS into the formal South African school curriculum. Hays (2007) how-ever is concerned
about the SA IKS Policy’s (2006) failure to elaborate on how the incorporation of IKS into the
formal school curriculum should be undertaken. Such an elaboration would shed light and
act as guidelines to curriculum planners, developers and implementers on how they should
incorporate IKS into the formal school curriculum successfully.
According to United Nations (2005) the rights of children to education in cultural contexts
familiar to them are enshrined in the conventions of the rights of indigenous people and
preservation of IKS. UNESCO (1999) posits that, The World Bank and UNESCO have
acknowledged the complementary role played by indigenous science knowledge and
Western science knowledge in poverty reduction, sustainable development, and community
empowerment. Shizha (2013) sees the integration of IKS into the formal school curriculum
as the only path that would lead to development and empowerment in Africa. These
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assertions are in line with Matunhu’s (2011), Kessel’s (2001), and UNISA e-news letter’s
(2017) arguments that, the African continent should stop depending on modernisation
theory of development, and adopt a more pragmatic, context based and productive African
Renaissance theory of development, because modernisation theory of development have
impoverished and failed to develop Africa from time immemorial. The African Renaissance
development theory according to Matunhu (2011), Kessel (2001) and Jana (2001) allows
Africa to develop as a continent using relevant and effective traditional knowledge that was
generated and preserved locally for centuries and centuries. This knowledge despite
subjugation by Western imperialists has managed to survive and to be passed over to next
generations for many centuries.
The practical implementation of the African Renaissance theory there-fore begins in
curriculum development and planning rooms by incorporating IKS into the formal school
curriculum in general and into the NS curriculum in particular. Incorporating IKS into the NS
curriculum will automatically implement CAPS (2012) NS curriculum documents’ initiative of
shifting from a positivist approach of teaching and learning where by the teacher dominates
and tells learners in class, to a constructivist approach where by the teacher gives learners a
chance to construct knowledge on their own. This happens when the teacher allows them to
learn on their own through discovery method. The teacher also teaches learners from
simple to complex and from the known to the unknown.
Shizha (2013) and Phiri (2008) argue that what children already know is indigenous
knowledge, because their local environment in their communities is engrossed with it.
Taking these assertions into cognisance it can therefore be argued that IKS forms the
foundation of especially Vygotsky’s social constructivist teaching and learning theory, which
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alludes that children learn from peers, adults and elders in their communities. Incorporation
of IKS into the formal NS school curriculum will there-fore boost the implementation of a
constructivist approach to the teaching and learning of NS as advocated for by NS CAPS
(2012) curriculum documents.
Barua (2010) condemns African governments for their failure to incorporate the most
versatile IKS into the formal school curriculum up to date from African independence which
is now more than half a century old. Barua (2010) argues that, in Sub-Saharan Africa,
academics, politicians, administrators and policy makers have neglected the use of IKS in the
school curriculum, because of the negative effects of Western education system that they
acquired. He accentuates that this Western education colonised their minds, and such mind
colonisation persists up to today. Mind colonization by Western colonizers was done in a
way that made Africans to think that everything coming from the West was more superior
than what is available in Africa. This colonization of the mind through doctored Western
education and continuous misinformation and polarization made African think that Western
knowledge and way of life was better than their own African knowledge and way of life.
Politicians and policy makers in African offices still have that kind of regressive mentality.
They are ashamed to push the productive African agenda. They still feel that they are
indebted to push the agenda of their colonial masters which has and continues to push
Africa into poverty and conflict. This there-fore is the reason why according to Barua (2010)
they continue to undermine IKS in education and development.
Like Barua (2010), Shizha (2013) is also worried about failure to incorporate IKS into the
school curriculum in an independent Africa. He expresses his greater concerns by asking a
rhetoric question ‘whose knowledge do schools impart?’ Shizha (2013:5) strongly argues
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that, ‘..Education entails ways of knowing, perceiving, and interpreting the world’. In light of
this school knowledge there-fore has to express socio-cultural needs for socio-economic
development. Shizha (2013) proceeds to argue that education should align its – self with
students’ experiences that are characterised by their socio – cultural world view. Dyck
(2005), Shizha (2013), and Giltrow (2002) call for the transformation and revamping of the
curriculum so that it reflects African IKS. Such changes in the curriculum will automatically
change the knowledge discourse and offer a voice to the long neglected IKS.
Some communities in Africa have tried to incorporate IKS into their education systems
though according to Dyck (2005) and Shizha (2013) not to satisfaction. Other communities
as well outside Africa have also taken steps towards incorporating IKS into their curriculum.
Discussions will be made about such endeavours of incorporating IKS into the formal school
curriculum by some communities and countries in Africa and outside African continent
starting with the San people in Africa right up to the Maori tribe in New Zealand. Such
discussions will shed light and inform the development of a model that is suitable for use in
the incorporation of IKS into the NS curriculum in South Africa in general and in schools in
Phongola district in KwaZulu Natal (KZN) province in particular.

2.8.2 A case of the San people in Namibia
Arguably the San are a group of people that have exclusively survived on IKS from creation
up to date. Blurton, Jones, & Konnor (1976) argue that, the complexity of skills required by
the San to track and hunt animals is the same as intellectual processes that are associated
with modern science. Hays (2007:198) posits that, ‘in hunting and gathering societies like
the San, the process of food gathering requires detailed and integrated knowledge about a
large variety of plants and animal species, and sophisticated problem solving skills.
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Furthermore the activity its-self can be dangerous. Deadly snakes, carnivores, elephants and
other dangerous animals populate a relatively undifferentiated bush environment in which
getting disoriented and lost could mean death’. Hays (2007) goes on to allude that, in order
to learn all the hunting and gathering activities children need to be taught by adults, or they
need to learn through observing adults as they perform these hunting and gathering
activities.
Hays (2007) notes that the IKS of the San people is connected to their communities and
experiences. Hays (2007:198) laments that, sending San children to ‘..formal school settings
is one of the primary ways in which such knowledge is undermined.’ He sees lack of
congruence between different knowledge systems and their transmission as one of the huge
barriers to the success of indigenous students in the main stream education system. Hays
(2007) there-fore argues that since formal schools remove learners from their environment
where indigenous knowledge is generated, and since those schools also emphasise on
Western Knowledge only and devalue IKS, it is there-fore imperative for the school
curriculum to incorporate IKS for the benefit of those children who survive through it in
their communities like the San children, and other children who come from rural
communities that still survive through IKS.

2.8.3 The village schools in Namibia
Hays (2007) asserts that the village schools project (VSP) in the North Western part of
Namibia, were developed by local non-governmental organisations (NGOs) local
communities, and with the support from the Ministry of Education, experienced
anthropologists and linguists. Hays (2007) argues that this is the only project in this part of
Namibia that afforded San children an opportunity to access education in their own
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language for the first three years at school. It is also the only place where effort has been
made to incorporate IKS into the teacher training programme. These village schools were
established in many small villages, and this allowed learners to access formal education
while residing in their home communities and environment.
Hays (2007) continues to accentuate that the village schools project was successful in
providing schooling closer to the San children, and incorporating the language, knowledge
and skills of local communities. The project also succeeded in enabling learners to transfer
from village schools to grade 4 in government schools. Hays (2007) how-ever raises
concerns that San learners who transferred from village schools to government schools did
not perform well, because of big variances between IKS and transfer strategies in village
schools and those of government schools where indigenous knowledge is no utilised or
valued. This gap can be narrowed down if the Ministry of Education in Namibia can
incorporate IKS into the curriculum of government schools the same way it was done in
village schools. Doing so would result in uniformity or minor variations between the
curriculum of village schools and the one of government schools. Such a scenario would
allow learners to transfer from village schools to government schools and vice versa without
any challenges.
Many San students choose traditional knowledge and activities over participation in
government schools (Hays 2007). This there-fore means that leaning from the VSP, the
Ministry of Education in Namibia should understand and respect learners’ decisions and
interests, and then go on to determine the best way of balancing traditional knowledge and
Western Knowledge in the school curriculum nationally. This would be in line with the
principles of the African Renaissance theory of development, which according to Jana
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(2001), Matunhu (2011), and kessel (2001) calls for Africa to use Afro-centric knowledge in
order to develop. If the Ministry of Education in Namibia expands the VSP nationally, the
Namibian education system will be able to address the needs of all local people including
the San tribe. The education that is relevant to the needs of communities automatically
triggers sustainable development nationally.

2.8.4 The case of Botswana
Botswana has moved towards integrating IKS into its informal or Vocational training
programmes. Hays (2007) reiterates that, the Botswana Training Authority (BOTA) now
called Botswana Qualifications Authority (BQA) has developed standards to formally
recognise traditional skills such as craft, music/dance, tourism and tracking of animals. The
department of non-formal education (DNFE) according to Hays (2007) has drafted
progressive programmes for working with local populations especially in rural areas that
build on local culture and languages. Hays (2007) categorically states that BOTA now BQA
and the DNFE in theory are open to the incorporation of IKS of non-dominant cultures and
languages such as San languages into the curriculum, but their endeavours are hampered by
lack of government policy that allows for the use of other languages in education other than
Setswana and English. More so indigenous Knowledge is not yet a key issue in the Batswana
government discourses. Eyong (2007) and Shizha (2013) accuse African governments of
continuing with irrelevant colonial education policies instead of enacting productive
education policies that are responsive to local needs.
Hays (2007) goes on to allude that, from 2004 the local NGO Letloa, and the University of
Botswana (UB) in strong consultations with BOTA, DNFE and the Ministry of Education have
made a collaborative effort to develop an approach to education that will provide rural
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remote populations of which many are Sans with educational options that match their
cultural and language needs. This project stands chances of success provided all its
advocates continue lobbying key stakeholders such as parents especially San parents,
government, NGOs, civil society and politicians for support and funding. The government
also needs to be lobbied and convinced to enact an educational policy that recognises IKS
and marginalised languages, like among others San languages. This should be done in line
with the United Nations 1989 on the rights of children, where it urges all nations to
incorporate local languages into their curriculum, so that all children enjoy their rights of
being instructed in their own languages that they understand as opposed to being
instructed in alien languages like in case of Africa English, French and Portuguese that they
don’t even understand. Children who are fluent in colonial languages such as English and
French etc are perceived as more intelligent than children who are fluent in local African
languages. All these misconceptions have been emphasized and promoted by colonial
imperialists for centuries.

2.8.5 The case of the Maori Tribe in New Zealand
The government of New Zealand in early 2000 was committed to provide education
opportunities to the Maori indigenous people, but indications showed that, the structure,
delivery, administration and the content of education were culturally non-adaptive to the
Maori community and place. This resulted in 60% - 65% of Maori learners leaving formal
school setting, and faced with difficult job market environment without benefit of
credentials and skills Michael, Jones, & Hunter (2003).
Michael, Jones, & Hunter (2003) go on to reiterate that, due to the high dropout rate of the
Maori learners from the main stream education system, and other education challenges
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facing them, the education system was changed to embrace the Maori interests. The Maori
language and culture were incorporated into the New Zealand education system. Such a
move motivated the Maori learners to enroll in schools, because the relevant programme
that fitted the needs of the Maori children and adults that was designed resulted in huge
enrolment in bilingual and Maori immersion language classes in the national system.
Surprisingly when good things happen others get upset. Michael, Jones, & Hunter (2003)
reveal that the incorporation of Maori culture and language into the national education
system created controversy, because the non-Maori population contended that, the
teaching of Maori culture and language had no place in the national education system, and
it was an infringement on the democratic principles. Such kind of a controversy shows that
the United Nations (UN) has a big role to play in protecting IKS and minority languages. The
UN should see to it that countries enact legislations and policies that protect and promote
IKS in every community whether minority, majority or marginalised. In order to make this
possible the UN should evoke its declaration of 1989 on children’s rights. This declaration
categorically states that, every child has a right to education that embraces his/her culture
and local language.
Durie (2001) applauds the inclusion of Maori culture and language into the formal education
system, but he also calls upon the government of New Zealand to broadly integrate IKS and
other cultures into the formal education system. He sees the lives of people in a small
country like New Zealand as interconnected, and that unless there is integration of different
characters in this society, then there will be production of un-even progress, resulting in
partial development. Durie (2001) proceeds to reiterate that, the natural linkages in New
Zealand between the school and the community, parents and teachers, students and their
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peers, the Maori and the state should be the beginning point of an integrated action and
education.

2.8.6 Integrating Maori IKS into Western Science
Michael, Jones, & Hunter (2003) reiterate that, the beginning point of integrating IKS into
Western science is to explicate issues of Western hegemony and cultural imperialism. They
argue that, Western science historically has been seen as universal while IKS denote cultural
assumptions and mythology. In education Hodson (1993) argues that science curriculum
shows science as located and exclusively derived from Western cultural context. Viewing
science this way according to Cobern & Loving (1998) implicitly means that, the only science
is Western science. This negation of alternative ways of knowing and interpreting the world
is a continuation of colonial systems of intellectual imperialism and denigration of one form
of knowledge (IKS) while simultaneously exalting the dominant Western knowledge. This
creates a big danger of creating dependency on one form of dominant Western knowledge
in explaining, solving problems or interpreting the world. In light of this Michael et al (2003)
believes that IKS can only be successfully integrated into the Western science particularly in
New Zealand if the definition of science is reconstructed from a multicultural perspective
rather than from a colonial universalistic perspective.
Robertson (2000) argues that science needs to be redefined and reconstructed from a
constructivist perspective in order to form epistemological foundation of a new scientific
paradigm in which it is assumed that knowledge is a social construction, and a result of a
collaborative learning process as opposed to a projection of an inherent reality. Michael et
al (2003:12) in line with Robertson (2000) reiterates that ‘all science is embedded in cultural
assumptions and historical processes, which are deterministic to the ways knowing is
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apprehended and encouraged.’ Michael et al (2003) continues to argue that, rather than
sticking to the limited definition of science enumerated in the Western science curriculum,
science should be conceptualised and defined in a broadly inclusive and multicultural
approach.
Cobern & Loving (1998) on the other hand view simple recognition of IKS in the school
curriculum as not enough. They argue that true integration of IKS into the school curriculum
entails re-evaluating the present base of knowledge and accepting alternative views of
knowledge as equally valuable and viable in the discourse of education. This there-fore
means that, the perennially unquestioned hegemonic Western science model needs to be
critiqued for the purposes of employing other forms of knowing where Western science has
inadequacies and shortcomings or both. Other forms of knowledge like IKS should be given
a chance to solve problems that affect the world. Monopolising Western science in trying to
solve all world problems is prejudicing and depriving the world of effective and efficient
tried and tested solutions engrossed in other forms of knowledge such as IKS. In line with
this assertion Michael et al (2003) warns against evaluating and measuring IKS through a
Western mind set and models.
Michael et al (2003:12) goes on to argue that, the successful incorporation of Maori IKS into
the New Zealand Western science curriculum ‘...also relies on an indigenous renaissance
that takes traditional concepts and values, and sets them equally in a contemporary context
next to Western concepts and values as a basis for living. This would require
acknowledgement of the place and richness of indigenous cultures within the global
environment, and the opportunities for indigenous concepts and values to provide solutions
to complex and compounding world problems.’
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Indigenous knowledge therefore should be viewed as a living knowledge, full of creativity
and continuous learning. This knowledge needs to be passed and absorbed by next
generations, hence the essence of having a broader definition of science, so that IKS could
be holistically incorporated into the science curriculum without any danger of excluding or
omitting certain salient facets of it. The holistic incorporation of IKS into the science
curriculum will add value to cultural unity and sustainability in New Zealand particularly and
to any other world community in general. Michael et al (2003) believes that if the Maori IKS
is taught to all New Zealand children it will create a greater sense of cultural
interdependency in New Zealand especially when it comes to traditional wisdom such as
respect and harmony, Traditional Ecological Knowledge (TEK) that result in long term
sustainable communities with regard to local and global environmental issues.

2.8.7 Techniques of integrating Maori IKS successfully into the Western science curriculum
Michael et al (2003) suggests that in order for the Maori IKS to be holistically and
successfully integrated into Western science in the New Zealand national school curriculum,
the following techniques should be employed:


Community development.



Critical comparative science courses.



Curriculum strategies.



Policy applications.

2.8.7.1 Community development
Snively & Corsiglia (1998), Robertson (2000), and Michael et al (2003) are of the belief that
validation and empowerment of the Maori community is vital to the proper integration of
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the Maori IKS into New Zealand Western science curriculum. Snively & Corsiglia (1998)
proceed to posit that local Maori elders should be empowered to initially catalogue and
archive IKS of the Maori people. They also reiterate that, for the successful integration of IKS
into the science curriculum, curriculum experts should collaborate with Maori experts in
creating a dynamic, holistic alternative curriculum. Snively et al (1998) goes on to argue that
local Maori people should be directly involved in research when it comes to important
issues such as accessing TEK so that such information could be documented and interpreted
accurately. This assertion is supported by Robertson (2000) who posits that, the Maori
community members and experts should ensure validity of IKS information compiled
through research. It is imperative to state that validation of IKS by local people and experts
is of paramount importance, because it guards against polarisation and distortion of
indigenous information by Western imperialists and/or their agents for the purposes of
undermining IKS in order to legitimise the perpetual dominance of Western knowledge and
science globally, as if Western knowledge/scientific knowledge is adequate on its own to
solve complex and contextual world problems and challenges.
Training Maori people and their experts in different areas such as research and data
gathering, as well as exposure in the classroom is seen as of utmost importance by
Robertson (2000) who believes that, experts Maoris should play advisory roles to schools
and IKS resource committees. He goes on to advise that, community centres and museums
should be created in New Zealand to serve the dual purpose of continuing IKS scientific
education in an informal atmosphere and perpetuating local systems of technology and
knowledge. It is essential to note that these suggestions by Robertson (2000) and Michael et
al (2003) on how best New Zealand could integrate Maori IKS into the Western science
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curriculum seem to have been made long ago in early 2000, but to date they still vividly
apply to the South African context.
South Africa 2 decade now from democracy that was earned in 1994 is still in the process of
undergoing radical curriculum reforms as evidenced by a shift from Outcomes Based
curriculum (OBE) 2005, to the National Curriculum Statement (NCS) Grade R - 9 of 2002 and
the Revised Nation Curriculum Statement (RNCS) Grade 10 – 12 of 2002, up to the current
Curriculum and Assessment Policy Statements (CAPS) 2012 curriculum documents. South
Africa has not yet successfully and holistically incorporated IKS into the formal NS school
curriculum. This is evidenced by NS CAPS 2012 curriculum documents. In these documents
IKS do not appear as a knowledge strand. Also in South Africa IKS has not yet been
documented comprehensively in NS text books, teacher’s guides and students’ handbooks.
It has not yet been as well compiled and catalogued in school libraries and archives centres
for the purposes of use in the school science curriculum. Taking such a scenario into
cognisance this case of the Maori people in New Zealand becomes interesting, because it is
a good benchmark in the development of a model that can be used to incorporate IKS into
the formal NS curriculum in Phongola schools specifically and in South African schools in
general.

2.8.7.2 Critical comparative science courses
Curriculum reforms go hand in hand with training for the prime purpose of adaptation on
the side of teachers and education administrators. Comparative science courses would
therefore provide both pre-service and in-service teachers with exposure to alternative
knowledge systems (IKS) and how such knowledge could be incorporated into the
curriculum that is heavily dominated by Western science models (Michael et al 2003). In
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South Africa the official NS curriculum as reflected in CAPS 2012 NS curriculum documents is
drowning in Western science knowledge. If indigenous knowledge is to be successfully
incorporated into the NS curriculum, both pre-service and in-service teacher training
programmes should be innovated and enriched with IKS and models of its incorporation into
the NS curriculum, so that teachers can come to understand what IKS entail and how it
should be incorporated into Western science in the formal NS curriculum. It has to be noted
how-ever that such incorporation is not as easy as said, but it is complex especially if it is
done by South African teachers who were trained under apartheid, Bantu education
systems and their remnants that made them believe that the only true science is the
Western science. Training such teachers on IKS content and models of incorporating it into
the formal school curriculum would help them to decolonise. It will equip them with the rich
IKS content and techniques of imparting such vital knowledge to NS learners without
infringing or undermining Western science, because the very essence of incorporating IKS
into the formal NS curriculum is to ensure that IKS and WKS work side by side
complementarily in the formal school NS curriculum as the 2 main ways of knowing.
Snively & Corsiglia (1998) posit that most actors in the curriculum implementation phase
tend to ask the following 2 questions:
-

Should the teaching approach merely develop an appreciation of IKS and TEK? Or

-

It should go deeper into the implications of racism, history, definitions, and attempts
to deconstruct old prejudices?

Snively et al (1998) goes on to point out that, simple appreciation of IKS is not enough, but
the science curriculum should demonstrate that science is embedded in culture, and
Western science in the school curriculum should be viewed as a sub-culture of the Western
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culture. In line with this assertion Snively (1995) reiterates that, the critical approach to the
science curriculum and its instruction can be used to confront and eliminate racism,
ignorance, prejudice, stereotypes, as well as feelings of alienation. Smith (1992) on the
other hand argues that, science as a discipline should be approached from a cultural
sensitive point of view that, demonstrate the existence of alternative knowledge
perspectives. Taking South Africa into this context is of interest, because South Africa is a
multicultural rainbow nation. Twelve languages are recognised by the country’s 1996
constitution. It is therefore imperative in South Africa to have a curriculum, the modes and
language of instruction that embrace cultural pluralism. That pluralism should also be
enshrined in the teacher training programmes if the incorporation of IKS into the NS
curriculum is to be done successfully in South Africa in general and in Phongola schools in
particular.
The problem is that when Western imperialists and their puppets hear the statement
(incorporation of IKS into the formal school curriculum) they become petrified with fear.
They tend to think that incorporation of IKS into the school curriculum is meant to
substitute or delete Western knowledge from the formal African education system in
general and from the South African formal school curriculum in particular. This is not the
case. As earlier stressed, incorporation of IKS into the formal school curriculum is not meant
to substitute Western knowledge, but it is meant to strengthen the official South African
school curriculum. IKS is meant to make the formal curriculum in South Africa relevant to
the needs of the country and communities. Western knowledge on its own in the curriculum
is in most cases irrelevant and inadequate to address contextual problems and challenges
facing South African communities. WK has on several occasions disappointed and failed to
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address contextual African problems and challenges. Indigenous Knowledge is meant to
complement Western knowledge in the curriculum so that the curriculum becomes relevant
to the needs of African people. Western imperialists and their agents who always criticise
IKS, because of fear that it is more powerful than WK should calm down. They should think
in terms of progress in Africa not in terms of dominance that they have unfairly enjoyed for
centuries to the detriment of the develop of African people and their institutions.
Incorporation of IKS into the formal curriculum in South Africa and other African countries is
not meant to destroy Western knowledge in the school curriculum, but it is meant to afford
these 2 ways of knowing an opportunity to work side by side in the official curriculum. A
combination of IKS and WK would enrich the official school curriculum and make it relevant
to the contextual needs of African communities.

2.8.7.3 Curriculum strategies
The discipline of science is narrowly defined in New Zealand Michael et al (2003). He goes
on to suggest that, it is imperative that the view on science be broadened in order to give a
voice and legitimacy to Maori wisdom, and position it as equally valuable to Western
modern science in a quest to expand knowledge of the natural world. In line with this
assertion Conbern & Loving (1998), advocate for epistemological pluralism. Michael et al
(2003) reiterates that, in order for New Zealand to attain epistemological pluralism the
following strategies should be provided in the curriculum:
-

Science text books must incorporate numerous contributions IKS have made to long
established indigenous societies and to Western culture, and how both perspectives
can be combined to benefit all cultural group of people.
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-

Teachers must incorporate indigenous beliefs of students, and also discuss multiple
traditions and perspectives of science that engenders mutual appreciation and
respect of divergent views.

-

Gathering and documenting local knowledge from communities is an integral step
towards the inclusion of multi-cultural science studies. In New Zealand Michael et al
(2003) say that, this would be accompanied by groups from Maori communities, and
can also allow for the inclusion of school learners who can collaborate with Maori
experts in interviewing and recording participants during data collection phase.
Michael et al (2003) also argues that, local Maori experts can be enlisted to teach
certain topics in classrooms, so that cross-cultural benefits could be realised by both
Maori and white teachers and school children, because this approach enable them
to explore topics through multiple knowledge systems.

-

Creating the outdoor laboratory where learners can have experience of a localised
ecosystem. Michael et al (2003) contends that, the experiential knowledge gained
from local animals, plants and ecological processes through Maori guides would
instill appreciation for multiple explanations, dynamic and diverse techniques of
management of the ecosystem. Such an approach would promote the teaching
through as opposed to the teaching about. The teaching through promotes the
constructivist approach of teaching through using concrete items and scenarios,
because learners according to constructivism learn better when they see an item like
a plant or animal than when they are told about it.
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2.8.7.4 Policy application
Michael et al (2003) posits that, the government of New Zealand in consultations with
established indigenous identity committees and local government representatives should
enact, identity policies based on Maori sense of place and within New Zealand civic process,
coordinating and representing Maori issues on a national and international level, in order to
build instruments and mandates that include human rights protocols into national policies,
legislation and law, and inducements to encourage acceptance of an enlargement of the
concept of the Maori nation.
In South Africa the IKS policy was enacted in 2006, but Hays (2007) criticises it for its failure
to dwell much on the incorporation of IKS into the formal school curriculum. This shows that
in as far as policy issues are concerned South Africa still has a long way to go in as far as the
incorporation of IKS into the school curriculum is concerned. There is still a great need to
broadly consider IKS in the policy of the Ministry of Basic Education and Training. Such a
consideration should have a broader definition of science and IKS. It should not make a
mistake of defining science and IKS using the lenses of Western imperialist scholars whose
agenda is to continue the dominance of hegemonic Western science and the denigration
and alienation of IKS.
The South African government also still has a duty of evoking the country’s 1996
constitution, and the 1996 Bill of Rights together with the UN’s 1989 proclamations on the
children’s rights to education in their own culture and language to make the teaching of IKS
in schools law in South Africa. Such laws and policies should make it mandatory for
Universities and Colleges to design pre-service and in-service programmes for teachers that
embrace IKS content and methods of instruction. Doing so would arguably result in the
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broad, holistic, and successful incorporation of IKS into the formal school curriculum in
South Africa.

2.8.8 The case of Malawi
In order to be able to design an appropriate model that can be used to incorporate IKS into
the formal NS curriculum in South Africa successfully, it is imperative to broadly review what
others have done and how they have done it. Doing so will make it easy to view bench
marks at a glance. Phiri’s (2008) study reveals that Malawi has transitioned from the old
colonial science curriculum and incorporated IKS into their primary school science
curriculum. Phiri’s (2008) reiterates that his study aimed to unravel the issues that
surrounded the implementation of a ground breaking Malawian Primary school Science and
Technology curriculum that had integrated IKS. His findings are very pragmatic, eye opening
and relevant to this study’s endeavours of aiming to come up with a model that would be
used to successfully integrate IKS into the formal NS curriculum in South Africa.
Phiri’s (2008) study revealed the following salient issues that surrounded the
implementation of IKS into the primary school science curriculum in Malawi. It is imperative
to note that Malawi and South Africa are located in the same SADC region, the region that
has a lot in common socially, economically and culturally. Both countries are influenced by
the SADC protocol, and they also suffered the same fate of colonisation that polarised social
and education structures. In light of this, the issues that prevailed during the
implementation of the primary school Science and Technology curriculum that had
integrated IKS might also apply to South Africa.
The issues that were identified by Phiri’s (2008) study are:
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Limited curriculum design.



Teachers’ lack of indigenous scientific knowledge.



Exclusive focus on indigenous technologies.



Science and vernacular languages.



Negative attitudes of teachers against IKS.

2.8.8.1 Limited curriculum design
Phiri (2008) applauds curriculum developers in Malawi for using IKS to enrich knowledge
development in science, in order to enable learners to use both modern and indigenous
technologies to solve life problems that they encounter every day. Though Phiri (2008)
praises this brilliant move by curriculum developers, but he also reveals in his study that the
curriculum design is limited, because it fails to spell out in detail the kind of IKS that should
be learnt. In the literature review chapter of the study indigenous knowledge is portrayed
by scholars such as Odora Hoopers (2017), Njiraine (2012), Odora Hoopers (2004), and Kaya
(2007) as a vast, broader, dynamic and diverse knowledge system. If the curriculum does
not spell out the areas of IKS that are supposed to be covered, teachers are likely to have
serious challenges in implementing the curriculum, as Phiri reveals in his study that the
majority of teachers said they that didn’t know the kind of IKS that they were expected to
teach in class, because such detail was lacking in the curriculum. Taking a lesson from this
Malawian situation, in this study the model that is going to be designed to incorporate IKS
into the NS curriculum will have a phase where the broad content or areas of indigenous
knowledge that is going to be incorporated into the Natural Science curriculum is going to
be identified, evaluated and documented. Doing so would enable teachers as curriculum
implementers to know specifically which areas of IKS make up the NS curriculum.
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Teachers who were interviewed in Phiri’s (2008) study claimed that the curriculum lacked
information to deliver to learners. Curriculum design according to Carl (2010) should have
adequate content that learners are expected to learn, as well as methods of instruction.
Having such content in the curriculum gives guidance to teachers when they prepare their
schemes of work and lesson plans. Phiri (2008) argues that in terms of strategies the new
Malawian primary school Science and Technology curriculum emphasises the importance of
getting information from the learners and the community. He argues that such an act puts
teachers in a difficult situation when preparing for their lessons, and such difficulties
automatically affect their performance in class. Tabba’s curriculum development model and
Carl’s curriculum development model as highlighted in Carl (2010) have phases where the
content of the curriculum and the modes of delivery in class are tabulated, so that both
teachers and learners could be guided accordingly. Phiri (2008) suggests that since the
Malawian primary school science and Technology curriculum design is limited, there is need
for a backup of adequate IKS content knowledge to supplement the content outlined in the
teachers’ guides.
Phiri (2008) proceeds to alludes that, since indigenous knowledge is new in the Malawian
primary school curriculum, there is need to write books and articles on IKS in Malawi. An
analysis of Carl (2010) curriculum development model proved that there is a phase for the
development of study materials such as text books, modules, hand-outs and teachers’
guides etc when developing the curriculum. Taking Carl’s (2010) curriculum development
model into perspective, it can be said that the phase of developing study material in the
curriculum design process eluded Malawian curriculum developers when they were doing a
commendable job of integrating IKS into the primary school science curriculum. This
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revelation by Phiri’s (2008) study proves the importance of this study. It also proves that it is
essential to evaluate the curriculum in a formative manner once it has been implemented so
that areas that need improvement could be urgently identified and worked on before it is
too late. Phiri’s (2008) findings on the implementation of the Malawian Primary school
Science and Technology curriculum that had integrated IKS are of interest to the study as it
seeks to come up with effective strategies that can be used to incorporate IKS into the
formal NS curriculum in Phongola schools in the KwaZulu Natal province of South Africa. It is
always advisable to benchmark with neighbours who share the same interests and context.

2.8.8.2 Teachers’ lack of indigenous scientific knowledge
Phiri’s (2008) study revealed that, Malawian teachers held a hazy knowledge about
indigenous science and IKS. Phiri (2008) raises his concerns that on top of the teachers’
limited knowledge on indigenous science, teachers’ study guides provide little information
and clarification. This has resulted in teachers misinterpreting IKS content. Scholars such as
Robertson (2000) and Shizha (2013) express that teachers’ lack of knowledge on IKS is one
of the challenges in the integration of IKS into the formal school curriculum. Phiri (2008)
posits that Oganiyi’s 2007 study revealed that teachers resisted incorporating IKS into the
secondary school science curriculum because they were them-selves schooled in the
Western science, and were therefore less familiar and receptive to IKS. Robertson (2000)
echoes the same sentiments that teachers resist the introduction of IKS into the school
curriculum, because of the colonial education that they went through and got indoctrinated.
Keane (2017) in line with Oganiyi’s (2007) and Robertson’s (2000) assertions reiterates that
his study in South Africa revealed that teachers displayed negative attitudes towards IKS.
Such negative attitudes that teachers have towards IKS show that teachers as an integral
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element in the implementation of IKS into the formal school curriculum need to be trained
and empowered with deep and broad knowledge of IKS. Such training programmes in the
form of both pre-service and in-service would enlighten and motivate teachers to be
champions and patrons of a grand project of incorporating IKS into the formal school
curriculum. According to the African renaissance theory of development a theory that drives
this study incorporation of IKS holistically into the school curriculum should be done by all
African countries. The African renaissance theory makes it clear that Western knowledge
has failed to develop Africa or to solve the continent’s challenges and problems. The only
way Africa can experience sustainable development according to the renaissance is through
the use of African knowledge. It can then be argued that politicians and policy makers need
to be schooled and be conscientised that they will only develop Africa successfully as a
continent if they incorporate IKS into the formal school curriculum. Doing so will help the
continent to develop using its own knowledge, because trying to use Western knowledge
and models to develop Africa has proven to be a perennial failure.

2.8.8.3 Exclusive focus on indigenous technologies
The representation of IKS in the Malawian Primary Curriculum Assessment Reform (PCAR)
curriculum shows partial validation of IKS, because it focuses exclusively on indigenous
technologies and leaves out other forms of IKS that are relevant to science education (Phiri
2008). This scenario presents a risk of being misinterpreted as implying that Malawian
curriculum developers do not accept the value of other forms of IKS other than
technologies, or that these curriculum developers are not well conversant about the holistic
field of IKS, and its value to science education.
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Phiri (2008:138) posits that “the representation of indigenous technologies as the only facet
linked to IKS in science might be misleading teachers into thinking that indigenous science
only involves technologies, and if teachers are unsuccessful in dealing with those
technologies due to their lack in-depth knowledge on indigenous technologies they might
be turned off.’’ It is imperative to note that indigenous knowledge is broader than
indigenous technologies. It covers a wider scientific spectrum. Heinemann (2004), Hays
(2007), Kaya (2007) and Chabalala (2010) reveal the broadness of IKS beyond simple
indigenous technologies. They reveal it as covering broad scientific areas such as medicine,
ethno-medicine, pharmacology, veterinary science, Traditional Ecological Knowledge,
astronomy, meteorology, bio-diversity to mention but just a few facets of IKS. This shows
that by only considering indigenous technologies, Malawi as a nation has not yet fully and
holistically incorporated IKS into its science curriculum. This study advocates that South
African curriculum developers and education officers should fully and holistically
incorporate IKS into the NS curriculum. In order to achieve this, the starting point should be
redefining science fully in a reconstructed manner in order to embrace heterogeneous
cultures and different forms of knowledge as per to the advice of Robertson (2000) and
Michael (2003).

2.8.8.4 Science and vernacular languages
Phiri (2008) asserts that his study revealed that teachers struggled and failed to give
explanations of certain IKS concepts in both local Chichewa and English, and this resulted in
those concepts losing their scientific meaning. He also argues that certain grades like
standard 5 Science and Technology are taught in English as per the stipulations of Malawi’s
national language policy. Phiri (2008) argues that, this situation makes it difficult for
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teachers to translate certain indigenous words and concepts into English. Shizha’s (2013)
study in Zimbabwe also revealed that the Education Act of Zimbabwe that was enacted long
ago in the 1980s requires teachers to deliver lessons in English, and this makes it difficult
when it comes to certain indigenous words that do not have an equivalent word in English.
The issue of language tends to be a challenge to curriculum developers, teachers and
students. This language issue there-fore shows that, African policy makers still have a big
and challenging job to do. They are supposed to enact policies that would allow for the
holistic incorporation of IKS into the school curriculum including the use of local languages
as mediums of instruction in schools.
In South Africa the Department of Basic Education and Training in 2012 called for the use of
multilingualism during delivery of lessons in classrooms. Such a move would make teaching
of IKS easy and feasible in schools, but according to Keane (2017), the study that he carried
out in South Africa, the majority of teachers who participated in the study criticised the use
of indigenous knowledge and languages in class. Teachers according to Keane (2017) argued
that South Africa is a multicultural and multilingual society, so whose IKS and language
should they use. Such sentiments by teachers show that there is need to align education
policies with the incorporation of IKS into the formal school curriculum process. There is
also need to train teachers on such incorporation so that they can understand and
appreciate the process. The learning material needs to be prepared in both indigenous
languages and English in order to create a dynamic and inclusive knowledge base.
If the teaching and learning material is to be prepared in English, then those vernacular
words that do not have an equivalent in English should be written in vernacular in the
official study material. In the field of law there are several Greek and Latin words that do
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not have equivalents in English and they have been written in Greek and Latin. People who
do not know their origion think that they are English words. It can also be argued that there
are certain Zulu words that many people now write and use as English words. These words
for example are ‘mamba’. In books writers write ‘black mamba’ referring to the most feared
snake called imamba in isiZulu. Black is an English word hence mamba is an isiZulu word.
The combination of these 2 words forms a perfect union. Many readers would argue that
the mamba part is also an English word. This dynamic and creative way of blending English
with local languages can be used when documenting official NS IKS study material so that
teachers and students can be exposed to rich holistic and undiluted IKS. Other Zulu words
that are now used as English words are impala, Ubuntu, indaba, imbizo etc. Most scholars
refer to big meetings and dialogues as ‘The big imbizo, or the Great indaba’. Most people
like to use the slogan (We salute the spirit of Ubuntu). This shows that if there are no
equivalent English words for vernacular words, vernacular words can be successfully used in
the official NS IKS study material.

2.8.8.5 Negative attitudes of teachers towards IKS
Phiri (2008) says that most teachers had negative attitudes towards IKS. They instead
recognised Western science concepts more than IKS scientific concepts. Robertson (2000),
Michael (2003) and Shizha (2007) argue that, teachers believe in Western science more than
in IKS science, because of the colonial education system that they went through and got
indoctrinated into believing that Western science is better than indigenous science. Taking
all this into account it can be said that if indigenous knowledge is to be successfully
incorporated into the NS curriculum, teachers need to be trained in IKS scientific concepts
so that their minds could be decolonised. Decolonising the minds of teachers through
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training would enable them to come to a point of recognising IKS as a legitimate way of
knowing that should be used side by side with Western science in the NS formal school
curriculum, so that the world can benefit and develops from these 2 main forms of knowing.

2.8.9 South African Arts and Culture, Creative Arts CAPS documents
South African as a nation has also taken some good steps towards recognising and
incorporating IKS into the school curriculum. The country’s recognition of IKS is evidenced
by the existence of its IKS Policy which was enacted in 2006. In 2002 South Africa’s
Department of Basic Education incorporated IKS into the formal school curriculum in the
form of Arts and Culture at intermediate and senior phases. The National Curriculum
Statement (NCS) 2002 documents reveal the following 4 learning outcomes of Arts and
Culture:
 Learning outcomes 1: Creating, interpreting, and presenting art works.
 Learning outcomes 2: Reflecting on cultural practice and arts activities
 Learning outcomes 3: Participating and collaborating in Arts and Culture activities
 Learning outcomes 4: learning and communicating through various art forms
The knowledge skills included in Arts and Culture according to NCS (2002) are:
-

Creating, interpreting, and presenting art works.

-

Reflecting on cultural practices and art activities.

-

Participating and collaborating in Arts and Culture activities.

-

Expressing and communicating through various art forms.

The content of Arts and Culture curriculum was by then composed of the following 4 areas:
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Music

Drama

Visual Arts

Dance

Source – NCS (2002)
Since South Africa is still undergoing curriculum reforms, in 2012 it combined National
Curriculum Statement 2002 Grade R-9 documents, and National Curriculum Statement 2002
Grade 10-12 curriculum documents, and formed National Curriculum Statement 2012 Grade
R- 12 curriculum documents. These curriculum documents are popularly known in the field
of Education as CAPS 2012 documents. During these curriculum reforms in 2012 the
Ministry of Basic Education came up with CAPS 2012 Creative Arts curriculum documents for
the purposes of promoting IKS in the school curriculum. One of the key principles of CAPS
2012 Creative Arts curriculum documents is:
 Valuing indigenous knowledge systems: acknowledging the rich history and heritage
of this country (South Africa) as important contributors to nurturing the values
contained in the constitution.
The fact that the Ministry of Basic Education in South Africa has initiated the integration of
IKS into the formal school curriculum points out to the beginning of success, and the first
step towards the implementation of a constructivist approach to teaching and learning
which according to Vygotsky calls for the teaching from the known to the unknown. What
children already know is indigenous knowledge because it is a common phenomenon in
their local environments. Integration of IKS into the formal curriculum by the Ministry of
Basic Education can also be broadly interpreted as the beginning of the implementation of
the African Renaissance theory, which according to Kessel (2001) and Matunhu (2011) calls
for the development of Africa through the use of Africa’s knowledge.
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The case how-ever of South Africa introducing IKS in the school curriculum in the form of
Arts and Culture as well as Creative Arts resembles the case of Malawi’s integration of IKS
into the primary school Science and Technology curriculum exclusively in the form of
indigenous technologies. These 2 cases are similar when it comes to the fact that they both
fail to integrate IKS broadly and holistically into the formal school curriculum. Phiri (2008)
argues that indigenous science is broader than indigenous technologies. Scholars like Hays
(2007), Heinemann (2004), Chabalala (2010) and others reveal IKS as much broader than
Arts and Culture, and Creative Arts. From these lessons and others highlighted in this
literature chapter, the study calls for the Ministry of Basic Education and curriculum
developers in South Africa to broadly, fully and holistically incorporate scientific IKS into the
formal NS school curriculum as a matter of urgency.

2.10 Chapter Summary
The chapter began by discussing the concept IKS. A comparison of IKS and Western
Knowledge systems has been made. The chapter went on the outline and discuss in detail
different categories of IKS, and the importance of IKS. Threats to IKS as well as challenges of
incorporating IKS into the school curriculum have been analysed and discussed in this
chapter. Initiatives done by Namibia and Botswana in integrating IKS into their education
systems have been discussed as well in the chapter. Towards the end the chapter presented
the cases where IKS has been integrated into the science curriculum for example the case of
the Maori tribe in New Zealand and the case of Malawi. The next chapter discusses theories
especially theories of development. From critical discussions and analysis the theories that
guided the study were chosen.
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Chapter 3:

Theoretical framework

3.1 Introduction
The previous chapter reviewed literature for the purposes of comprehending what others
have written about IKS. This chapter analyses developmental theories and the constructivist
theory as it applies to teaching and learning in order to find out their suitability in guiding
the study. The theories of development that were analysed are modernisation theory,
Dependency theory and African renaissance theory. The analysis revealed which theories
were suitable to guide the study. Constructivism as a theory of teaching and learning was
also discussed in order to ascertain whether the study could be embedded on it. The
theories that were chosen to guide the study are those that promote the advocacy of the
study of incorporating IKS into the formal NS curriculum.

3.2 The modernisation theory of development
Modernisation movement according to Hussain & Tribe (1981) emerged in the 1950s and
1960s as an economic theory rooted in capitalism advocating that traditional societies
should undergo drastic transformation in order to become modern. This theory explains the
process that the nation goes through as it transitions from being a traditional community to
a modern one. www.study.com accessed on the 15th of February 2017 traces 2 versions of
modernisation theory to the cold war period which stretched from 1947 – 1991. The cold
war was characterised by the tug of war between the Western countries led by the United
States of America, and Warsaw Pact led by the Soviet Union now called Russia. These 2
versions of modernisation theory according to www.study.com accessed on the 15th of
February 2017 were Marxist and Capitalist dominated. Marxist theory of development
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contended that nations could only develop if they adopted the Soviet Union communist
ideology of governing and eradicating private property, as well as ending conflict,
exploitation and inequality. The capitalist ideology on the other hand believed on the
version that as nations developed, economic development and social change would
eventually lead to democracy. The capitalist version of modernisation according to
www.study.com accessed on the 15th of February 2017 argues that, societies would change
from being traditional and adopt modernity. These versions went on to theorise that all
countries should follow the same path to transition from being traditional societies to
modern ones. Modernisation scholars such as Rostow (1962) saw development as a phased
process, and as a result he came up with 5 stages that shaped up his argument. These stages
are:
1. The traditional society.
2. Pre-condition for take-off.
3. Take-off.
4. The road to maturity.
5. The age of mass consumption.

3.2.1 The traditional society
Rostow (1962) is of the opinion that, the traditional society suffered from a limited range of
production due to its false understanding of environmental capabilities, and from a shortage
of advanced technology. He viewed such a society as based on old ways of doing Agriculture
such as barter trade and subsistence farming.
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3.2.2 Pre-condition for take-off
Advancement from traditional European societies stemmed from 2 important Middle Ages
happenings. These according to Rostow (1962) were the development of modern ideologies
and science, discoveries of land that led to the increase in trade. He saw these as presenting
pre-conditions for take-off. At this stage he says that production of surplus goods occurs,
transport infrastructure is developed to support trade, investments and savings are
encouraged.

3.2.3 Take-off stage
This stage started from the rise of industries that applied new industrial technologies.
Rostow (1962:317) highlights these techniques as the growth of cotton, textiles, timber
cutting, and the rail road industry. At this phase expansion occurs with new fields into rivals
of older sectors. Rostow (1962) accentuates that, the take off stage is characterised by
industrialisation and an economic switch from Agriculture to manufacturing. This opinion of
Rostow cannot go unchallenged. Manufacturing cannot exist in isolation of Agriculture.
Manufacturing is a secondary industry while Agriculture is the primary industry or producer.
Secondary industries such as manufacturing depend on primary industries such as
Agriculture to supply them with raw materials. It can therefore be un-strategic to switch
from Agriculture to manufacturing. These 2 industries need to core exist in order to support
each other. Again nations cannot survive on manufacturing only because environments and
contexts differ from continent to continent and from country to country. For example in
Africa there is a conducive environment for robust Agriculture. Africa therefore cannot be
dictated to by Rostow’s models, and be forced to switch from robust Agricultural projects to
manufacturing. For countless centuries Agriculture has been the back bone of African
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economies and will continue to be, because it is more viable to Africa as a continent than
manufacturing. This argument does not mean that Africa as a continent is not supposed to
embark into manufacturing. Manufacturing can still be done without necessarily
compromising Agriculture in the continent.

3.2.4 The road to maturity
Rostow (1962) attests that, the road to maturity stage involves a wide range application of
technology with the economy diversifying into new areas and relying less on imports.

3.2.5 The age of mass consumption
At this stage Rostow (1962) notes that the nation’s economy gears on mass production and
its service sector becomes dominant locally and internationally.
The notion by Rostow (1962) that all countries develop the same way through the stages
highlighted in his model cannot go unchallenged. To begin with, countries in the world are
as heterogeneous as their geographic locations. They are engrossed with different
resources, and have different ideologies on how development should take place. Matunhu
(2011) argues that development cannot flow smooth through the same path in all countries,
because social and political environments differ from country to country. He cites political
disturbances in countries such as Zimbabwe, Libya, and Sudan as a reason why Rostow’s
1962 model of development cannot be universally applied, because countries develop
under different contexts, and therefore cannot develop through the same format.
Scholars like Ellis & Biggs (2001) on the other side argue that modernisation is about Africa
following the development footsteps of Europe, especially former colonisers of Africa, and
as a result modernisation strategies and policies dominated both pre and post-colonial
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Africa. Matunhu (2011) accentuates that, when Whites arrived in Africa they labeled Africa
as a dark continent which needed enlightenment through modernisation. This notion of
enlightening Africa inspired Cecil John Rhodes’ Cape to Cairo project. It culminated in
Rhodes’ British South African Company (BSAC) embarking on the project of building a
railway line from Cape in South Africa to Cairo in Egypt.
The sentiments of viewing modernisation theories of development as forcing Africa to
abandon her own culture and adopt Eurocentric and Western culture are echoed by
Chaudhary (2013) who reveals modernisation theory of development as encompassing
globalisation and the spread of Western cultural mores and values world-wide leading to
the creation of a universal culture that serves as a baseline for all world cultures. This
viewed closely is not feasible, because all countries have their own unique indigenous
cultures that define them. Matunhu (2011) views the advocacy of a global culture and
standards as serving the interests of Western imperialists who are the chief architects and
beneficiaries of modernisation development theories. Trying to westernise all world cultures
on the guise of cultural modernisation is still the same strategy of promoting Western
Knowledge Systems and alienation of the rich African IKS to the detriment of the
development of the African continent whose development is dependent on IKS.
Modernisation theories pay more attention to technological advancement in industries to
enhance productivity, and in schools to innovate the infrastructure. Chaudhary (2013)
alludes that, modern day schools are fully equipped with the devices that are
technologically sound in order to help students to develop their expertise. The
modernisation theory of development’s priorities in education according to Chaudhary
(2013), are:
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Equipping the school with technically sound devices that help learners to develop
their expertise in a lucid manner.



Equipping classrooms with appropriate technology for instructional use.



Changing teaching methods, as well as changing buildings and classrooms to
accommodate those methods.

It is imperative to note that from this list of priorities there is no mention of changing or
improving the content of what is learnt. The theory seems to be only promoting
technological advancements and believing strongly that technology has transformed almost
every aspect of life. This theory is not appropriate to the study because it emphasises on the
modernisation of education, economy and culture based on according to Shareia (2015),
Matunhu (2011), Chaudhary (2013) Western mores, values, interests and ideologies. This
study seeks to promote the use of African IKS in developing the NS curriculum for the
purposes of making it relevant and responsive to African development, needs and interests.
The modernisation theory of development subscribes to cultural modernisation that
involves the adherence to universalistic values and the decline of traditional authority
Chaudhary (2013). Matunhu (2011) puts it across even more explicitly. He argues that
modernisation theory calls for the modernisation of culture which is about the
abandonment of an individual cultural norms and values in favour of the cultural mores and
values of the former colonisers. This simple means that according to the modernisation
theory the development of Africa should come after deculturisation of African people. This
is a direct contrast with the advocacy of the study which seeks to play advocacy to the
notion that African education development especially in NS should stem from African
knowledge and culture through integrating IKS into the formal NS school curriculum for the
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purpose of promoting constructivism, and liberating students from learning alien Western
science only as if it were the only form of knowledge. IKS are seen in the study as main
sources of African scientific revolution capable of empowering and developing millions of
African children who have long been condemned to poverty by Westernised education
system that has from time immemorial failed to address African social and economic needs
and interests. The facets of modernisation theory are contrary to this advocacy. This therefore puts modernisation theory on parallel lines with the interests of the study.
Rostow’s (1962) 5 stages of development which give shape to the modernisation theory of
development further makes the theory unfit to guide the study. Matunhu (2011) argues that
Rostow’s (1962) model of modernisation theory is rather too theoretical, because most
African countries’ economies invest in Agriculture, manufacturing, and tourism etc. it is
there-fore not realistic to classify economies into neat categories as suggested by Rostowian
linear development theory. Africa is a vast territory with vast resources and diverse cultures.
In light of this vastness and diversity, it is not pragmatic for Africa to develop the same way
as Western communities with limited natural resources and as a result rely mostly on the
manufacturing and service industries.
Africa’s primary industries are rich with natural resources. The continent has a great
potential to develop tremendously if it uses its IKS to utilise its vast resources such as virgin
land for Agriculture, seas, oceans and rivers for fishing, tourism attractions, mining different
types of highly valuable minerals that are available in abundance in the continent etc. in
order for IKS to benefit Africa such knowledge systems must be embedded into the formal
school curriculum according to the study starting with NS curriculum. It is however essential
to state that though the study focuses on the incorporation of IKS into the formal NS school
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curriculum, but it is crucial for IKS content to be holistically incorporated into all subjects in
the school curriculum in South Africa in particular and in Africa as a continent in general.
The facets of modernisation theory of development do not promote Africa’s IKS, rather they
promote distortion of African culture and IKS in the name of cultural modernisation. They
promote Western ideologies and models of development that do not apply to African
contexts. The next theory to be analysed for the purposes of finding out its suitability to the
study is the dependency theory of development.

3.3 The dependency theory of development
Dependency theory of development emerged in Latin America from a group of scholars and
intellectuals led by Prebish in the 1950s, Cardoso and Faletto in the mid - 60s due to
dissatisfaction about the state of affairs in Latin American countries (Ates, ES, & Bayraktar
2005). These scholars argues Ates et al (2005) tried to understand why Latin American
countries had changed so little after 200 years of political, and cultural interchange with
Europe and United States of America. Ferraro (2008) explains the concept dependency
theory as challenging the status core where resources flow from the periphery (poor African
and Asian nations) to the core (rich Western countries). Ferraro (2008) continues to argue
that, the dependency theory challenges a certain structure of the world economy that
favours Western countries to the detriment of others especially African and other third
world countries. It is imperative there-fore to reiterate that colonial imperialists have from
time immemorial subordinated countries especially African countries to their Western
countries.
Rodney (1972:149) analysed the relationship between Europe and Africa, and found out
that “during Europe’s colonisation of Africa, Europe accumulated capital gained from her
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African colonies, and invested the surplus in productive economy. This increased national
wealth and riches for European nations and their people. This also resulted in Africa being
dominated economically and politically by external Western powers”. Matunhu (2011)
argues that, the dependency of the African countries on the European and American
economies, politics and culture is noticeable. He goes on to accuse African leaders of being
in complicity by allowing developed countries to exploit the continent. He views the signing
of the World Trade Organisation (WTO) agreement in 1995 by African leaders as an
abdication of a lot of power by the continent to make its way to development. As a result of
this he accentuates that dependency on Western countries has turned Africa into a dump of
waste and excess labour, and a market where the terms of trade work to the benefits of
developed countries. He gives an example of Africa as positioned to specialise in the
marketing of cheap raw materials while developed countries market expensive finished
products. Developed countries buy raw materials cheap from Africa and process them into
expensive finished products that they sell back to Africa at exorbitant prices.
Matunhu (2011) proceeds to argue that, developed Western countries in their quest to
succeed in impoverishing Africa went on to destroy the traditional, pre-capitalistic
structures of Africa in order to pave way for expropriation and appropriation of surplus
value. He believes that the missionary education curriculum was the main tool that was
used to destroy the pre-capitalist social African structures, because this education system
resulted in mental impoverishment of Africans. The kind of education offered brainwashed
and disoriented the minds and identity of blacks by de-emphasising the importance of
African values and culture while at the same time glorifying the values and culture of white
settlers. Taking this assertion into account it can be said that, rich IKS were deliberately
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excluded from the curriculum, because such knowledge was considered as a threat to the
process of indoctrinating African children into believing that Western knowledge was
superior to African knowledge. Western imperialists wanted and still want Africa as a
continent to perennially depend on Western countries for social and economic
development.
Ferraro’s (2008) arguments are that the dependency theory challenged the flow of
resources from the periphery to the core. The core refers to the developed countries while
the periphery refers to the poor and developing countries for example African and Asian
countries. Colonial and post- colonial activities are viewed by the dependency theory as
exploiting the periphery to a greater extent due to the fact that resources continue to flow
in larger quantities from the peripheral poor countries to the core rich countries. This has
impoverished poor countries and continued to empower rich countries. Rich countries
continue to become richer by continuing to integrate poor African and Asian countries into
their well-crafted world system. Farraro (2008) call for the developing nations to try to
pursue self-reliance policies and break away from colonial and neo-colonial models of
modernisation and Westernisation.
The analytical perspective of the dependency theory influenced Julius Nyerere to come up
with the notion of self –reliance and Paulo Freire to come up with ideas of conscientisation.
It is imperative to reiterate that the dependency theory is consistent with the African
Renaissance theory of development by acknowledging that economic relationship between
poor countries and rich countries is responsible for poverty in poor countries. This is the
case because these unbalanced economic relations make industrialised countries to achieve
economic growth at the expense of poor countries, because developed countries do not
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contribute to the growth of poor countries after exploiting and plundering resources from
these poor countries.
Though the dependency theory of development resonates with the African Renaissance
theory, but it is not suitable to drive the study because it is only analytical. It doesn’t come
up with clear policies and developmental models that poor countries can use to break up
from the world system created by rich countries. Worth noting as well is that the rich
Western countries have long begun to plunder Africa’s rich Indigenous Knowledge Systems
to enrich themselves.
Viewing the dependency and the modernisation theories closely one becomes convinced
that they are not suitable for the development of Africa as a continent. Modernisation
theory of development subordinates the African continent to Western policies and models
of development that are out of African context. None of these Western policies promote
African centred development. They erroneously dictate that colonial imperialists’ countries
must be used by African countries as good models of development. It must be noted however that Western models of development have for centuries plunged African countries
deep and deeper into poverty and conflict as evidenced by the dismal failures of the
Economic Structural Adjustment Programme (ESAP) in the 90s that left African countries in a
pool of poverty.
The study cannot be embedded on the modernisation theory of development, because this
theory denigrates African IKS that the study plays advocacy for its incorporation into the
formal NS curriculum. The modernisation theory promotes continued hegemony of Western
countries of continuing to dominate economically through gross plundering of resources
from poor African and Asian countries. Through modernisation theory of development
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Western countries continue to prescribe failed economic policies and models of
development to poor African countries. The dependency theory though consistent with the
African Renaissance theory has limitations because it is analytical. It doesn’t come up with
policies that Africa as a continent can use to emancipate her-self from the world systems
that have long been created by rich Western countries. The development of the South
African NS curriculum through incorporating IKS into it cannot be done following the facets
or principles of modernisation theory of development, because this theory does not see IKS
as the back bone of Africa’s development as a continent. Matunhu (2011) views
modernisation theory as exacerbating poverty and failing to appeal to the Africa value
system. The dependency theory is seen as only analytical without policy guidelines that
African countries can use to break away from Western bondage. The next theory that is
analysed to check its suitability to the study is the African Renaissance Theory.

3.4 The African Renaissance Theory
“The African renaissance theory of development’s vision is an all-embracing concept that
draws its inspiration from the rich and diverse history and cultures of Africa” (Jana 2008:38).
Jana (2008) sees the African renaissance theory as acknowledging Africa as the cradle of
humanity, and also as providing a framework for modern Africa to re-emerge as a significant
partner in the global community. The African renaissance theory frame work unlike the
modernisation theory which sees development as based on a single formula universally,
touches on all areas of human endeavours such as political, economic, social, technological,
environmental and cultural. Matunhu (2011) views the African renaissance theory as having
emerged from the antithesis of the modernisation theory and the dependency paradigms.
He alludes that the African renaissance theory is founded on African values and norms that
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are the very building blocks of African life. This theory has power, because of its ability to
adapt to change and innovation that is initiated within the social and value of average
Africans. Matunhu (2011) proceeds to attests that, the true African life should be thought of
and seen as a unity communism and shared purpose. He argues that development and
poverty eradication strategies in Africa must be informed and embedded on African values
such as Ubuntu in South Africa and Zimbabwe’s Matabeleland and Midlands provinces,
Harambee in Kenya, Botho in Botswana, and Ujamahaa in Tanzania. African renaissance
rejects the modernisation theory and dependency on Western countries, and sees
modernisation theory as responsible for perennial poverty due to its irrelevance to Africa’s
needs and interests. Africa cannot be developed by Westerners using their out of context
models and ideologies, because according to Kessel (2001) logic dictates that only Africans
can understand, declare, initiate, implement, lead, and commit themselves to development
through following the principles of African renaissance theory.
The fact that Africa has a great potential of chanting her way forward through the African
renaissance theory principles is supported by Jana (2001) who emphasises that Africa as a
continent was well developed before colonial imperialists invaded and distorted the
continent’s development. She argues that when colonial imperialists from Netherlands,
Britain, German, Spain, Portugal, and France and others docked on numerous ports along
the vast African coast they came across rich cultures of people, of which many were
themselves, great trading nations. Jana (2001) continues to argue that, when colonialists
came to Africa, they met up with a continent which held cultures that had developed great
sophistication in Arts, Mathematics, and Medical Sciences to mention but just a few areas.
Jana (2001) continues to reveal that, some of the greatest and oldest universities of the
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world were in the African continent at that time, and she believes that through the
implementation of the African renaissance theory of development those glory days that
were destroyed by colonial imperialists can be reclaimed.
It is of utmost importance to state that apart from settler colonial evils, Western countries
also destroyed African way of life by killing African leaders, leadership and economic
structures. On top of that Western invaders also sold progressive Africans into slavery and
used their skills and expertise to develop Western economies and infrastructure for free
without paying them even a cent. African slaves were used as free labour in all economic
sectors of Western imperialist countries. It can therefore be argued that the development
that Western countries claim to have achieved was achieved through using African
manpower, resources, skills and expertise without paying for all these.
During the evil period of slave trade by Western countries these countries benefited for free
from African manpower and resources, and now they claim to be more developed than
African countries. They claim to be having better development models for Africa. It is
therefore vital to state that Western countries should not deceive themselves by thinking
that plundering African resources and selling African people into slavery is a good model of
development. Jawaharlal Nehru the Indian Prime Minister in 1963 after the formation of the
Organisation of African Union (OAU) now called African Union (AU) said: ‘Perhaps the most
exciting thing happening in the 20th century is the awakening of Africa’. He saw the OAU as
an instrument that would revive Africa’s way of life and development that was destroyed by
colonial imperialists.
Kessel (2001) views the OAU now AU as an instrument that would propel the African
renaissance ideology to greater heights. He argues that, the African renaissance has been
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proclaimed for more than a century. A wide spread wave of the African renaissance
announcements coincided with the decade of first African independences in the 1960s, and
its latest revival emerged when the first elected black South African President Nelson
Mandela addressed the OAU gathering in Tunis in 1994. To the applause of the gathering
Mandela announced the advent of the African renaissance. Thabo Mbeki, Mandela’s
successor as South African President continued according to Kessel (2001) promoting the
ideology of African renaissance and Pan – Africanism.
Seemingly the African renaissance theory is the only way that can liberate Africa. If it is to
gain the much needed and necessary momentum, African scholars should strongly lobby for
its inclusion in the formal school curriculum, beginning with the incorporation of all facets of
IKS into the formal school curriculum. Such incorporation would clean the curriculum by
eliminating Western components of indoctrination and disempowerment of African children
that have existed unopposed in the African formal school curriculum from time immemorial
to the detriment of Africa’s development. IKS once incorporated into the formal curriculum
will act as a catalyst and engine of development in all African communities.
Jana (2001) reiterates that, in order for the African continent to achieve social, economic
growth and poverty alleviation a sustainable people centred development must be
vigorously pursued, and Africa should take a lead in determining the path and direction for
the advancement of the continent’s needs and interests. Jana (2001) proceeds to argue
that, Africa as a continent should endeavour to work out solutions to the challenges facing
the continent. It should be noted that one of the biggest challenges that hinder Africa’s
sustainable development is an irrelevant and ineffective school curriculum that favours the
interests of colonial imperialists whose main agenda is to sentence Africa into perpetual
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poverty, conflict, civil strife and dependence on Western countries. The first step towards
solving this problem is to liberate the formal school curriculum by incorporating IKS into it
so that it becomes relevant and able to effectively address African needs and interests.
Hays (2007), Masemula (2013), Khuphe (2014), Phiri (2008), Matunhu (2011) view IKS as a
vital ingredient in the development and advancement of the formal school curriculum,
because it forms the foundation of what learners already know, making it easy to teach
from the known to the unknown as per the dictates of constructivism approach to teaching
and learning. Constructivism as a theory of teaching and learning has been adopted by CAPS
(2012) Natural Science curriculum documents. Masemula (2013), Matunhu (2011) and Hays
(2007) argue that through her IKS Africa could forecast weather, deal with crime, conflict
and deviance, use herbs to treat different diseases, but when white colonial settlers came
they degraded Africa’s traditional medical practices by introducing and promoting what they
called modernity and modern medical practices. In the process of this so called
modernisation exercise African people lost their identity and their own development path
that they had perfected and used successfully for centuries.
The African renaissance theory therefore according to Jana (2001) and Matunhu (2011) is all
about reclaiming the African identity and values, engaging people to face issues of justice,
inequality, and sustainability from a collective or communal approach. Unlike the
modernisation theory of development which is driven by external and irrelevant Western
agendas, the African renaissance theory of development is Africa based and contextually
spot on, because it plays advocacy for pluralism, reliance on local resources as well as
coming up with local or community based solutions. Korten (1990:4) explicitly puts it across
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that, in order to transform the future, institutions, technology, and values should be
transformed in a way that is consistent with social and ecological realities in Africa.
In light of the above analysis the African renaissance theory of development is deemed fit to
guide the study, because the theory recognises IKS as vital knowledge to the development
of the African continent at large. Modernisation theory is alien and out of context when it
comes to development in Africa. Matunhu (2011) argues that conceptions of the nature and
purposes of development, as well as strategies of achieving them in post-colonial Africa
have remained a territory dominated by non-African social scientists and researchers who
believe that all forms of development in Africa should look west. The look West policy that
they advocate for has impoverished Africa for a long time. Modernisation theory also
erroneously calls for the degradation of IKS and African cultures, and the adoption of
Western and Euro-centric culture and models of development that are contextually
irrelevant to Africa. The African renaissance theory calls for development that is Africa
centred, and the utilisation of Africa’s vast resources, knowledge and culture. The theory
views all solutions to African problems and challenges as residing in Africa not in the
Western capitals.
The study advocates for the innovation and development of the South African formal NS
curriculum through the incorporation of IKS that would make it relevant and responsive to
the developmental needs of South African communities. Due to its relevance to the
advocacy of the study, the African renaissance theory has been adopted to guide the study
together with the constructivism theory of teaching and learning. These 2 theories form a
perfect union, because the success of constructivism theory in the implementation of the
South African NS curriculum lies on the local knowledge that the African renaissance theory
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strongly states must be used to generate local solutions, and to stimulate development in
African communities. This local knowledge referred to here is popularly known in Africa as
Indigenous Knowledge Systems. Constructivism was the last theory to be analysed.
Discussions showed that the success of a constructivist approach to teaching and learning in
the South African NS curriculum heavily depended on the incorporation of IKS into the
formal NS curriculum.

3.5 Constructivism
CAPS 2012 Natural Science curriculum documents call for a shift from a positivist approach
that is teacher centred to a more child centred constructivist approach when delivering
lessons in class. One of the major justifications for the call for the integration of IKS into the
formal NS curriculum is that IKS form the basis of the learners’ prior knowledge, and are
there-fore great pillars that are supposed to be relied on if the paradigm shift in class from a
positivist to a constructivist approach is to be successful. Though CAPS 2012 NS curriculum
documents advocates for the adoption of a constructivist approach by teachers when
teaching in class through introducing the most interesting and effective child centred
approach when delivering their lessons in class, it is imperative to reiterate at this juncture
that CAPS 2012 NS curriculum documents are not child centred them-selves. Instead they
are teacher centred and prescriptive. They prescribe the curriculum content that is taught to
learners. They prescribe the duration for topic coverage and when summative assessments
are administered without necessarily taking into account learners’ interests, abilities and
readiness to take summative assessments. Literature below shows how IKS are supposed to
be used as a strong foundation in the implementation of constructivism theory of teaching
and learning in class as per to the advocacy of CAPS 2012 NS curriculum documents.
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3.5.1 Constructivism theorists
Towards the end of the last century and in the current millennium the advocacy for a
paradigm shift from the teacher centred approach to a constructivist child centred approach
has firmed. Mackinnon & Scarff- Seatter (1997), and Teets & Starnes (1996) reiterate that
constructivism in the past years has received more attention in the education scholarship,
policy formulation, and instruction delivery in schools and tertiary institutions.
Constructivism as a theory of learning seem to be fulfilling the Chinese Confucius adage that
has been around from time immemorial: ‘I hear I forget, I see I remember, I do I
understand.’ Bringing education into context, this simple means that teachers are not
supposed to tell and fill learners with information in class as if learners were a tabula rasa,
but they are supposed to show them visuals, and also allow them to manipulate relevant
objects in order for them to grasp and understand concepts better.
Daudin (2016) argues that, the Philosophical founders of progressive education currently
absorbed as part of constructivism include John Dewey (1859 – 1952) who opposed
education principles that focused on repetitive and learning by rote via memorisation. He
suggested that students should be facilitated and learn through real life experiences, and
collaboration with others. Cognitive constructivists like Jean Piaget (1893 – 1980) also felt
that students should learn through discovery method when they are ready to learn as
opposed to learning through passive assimilation of given knowledge. Jerome Brunner born
(1915) influenced by Vygotsky, built on Socratic traditions that learning should be through
dialogue and encouraging learners to be involved in the construction of their own
knowledge. He emphasised on instructional scaffolding in the form of support given to
learners by elders and experienced adults until students develop their own learning
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strategies. It should there-fore be noted that most elders in communities are rich and
knowledgeable with Indigenous Knowledge Systems, and this is the only form of knowledge
that they can share with learners. The majority of elders cannot manage to share Western
science knowledge with learners because such knowledge is alien to them.
Brunner also called for the careful design of the curriculum so that one area can build upon
the other, because learning should be a process of discovery where learners build their own
knowledge using their already existing knowledge through dialoguing with their teachers
and peers. The knowledge that learners initially possess is indigenous knowledge that they
acquire from their local environment. Indigenous knowledge there-fore is their basic
knowledge that they must build on. They cannot build on top of Western science
knowledge, because it is new and in most cases strange to them. Nieman & Monyai (2016:7)
argue that ‘many constructivists believe that learning should take place in realistic and
authentic setting.’ Taking this into cognisance it can be said that NS curriculum should be
carefully designed and integrate IKS. Such integration will enable learners to have basic
knowledge that will act as a foundation where they can build Western science knowledge
on.
Lev Vygotsky (1896 – 1934) is a Russian constructivist who inspired Gerome Brunner on
constructivism approach to teaching and learning. Daudin (2016) accentuates that Vygotsky
rejected Jean Piaget’s earlier notion that learning could be separated from a social context.
He argues that, Vygotsky (1934) attested that language and culture play a vital role in
cognitive development and in how we perceive the world around us. In light of this it can be
reiterated that, language and culture are both engrained in the IKS, and as a result IKS
should not be omitted in the official NS curriculum if CAPS 2012 NS curriculum documents’
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advocacy for the introduction of constructivist approach to teaching and learning in schools
is to be a success.

3.5.2 Constructivism as an approach to teaching and learning
Canella & Reiff (1994), Richardson (1997) contend that, constructivism is an epistemology
that offers an explanation on how human beings learn. Learners according to constructivism
construct their own knowledge and understanding through interactions of what they
already know and believe, with the ideas, events, and activities that they come into contact
with. In line with this assertion Kroll & LaBosky (1996) argue that knowledge is acquired
through learner involvement with the content instead of repetition and imitation. Learning
activities there-fore in constructivist setting are characterised by problem solving, inquiry,
active engagement and a collaborative approach in class, as opposed to telling and spoon
feeding of learners by the teacher. The teacher is a facilitator who guides the learning
process. He/she doesn’t dominate the learning process as if he/she were the fountain of
knowledge and learners are empty vessels who need to be filled in with information.
According to the ASSURE model of instructional planning learners should play an active role
in class, and take a leading role in their own learning.
Kroll et al (1996) argue that, if guided well by the teacher learners can manage to construct
their own knowledge and meaning by building on their previous knowledge and
experiences. New ideas and experiences that leaners come across are matched with the
existing knowledge and in the process learners manage to construct new or adapted rules
that make sense of the world around them. Kroll et al (1996) believe that in order for all
this to be possible the information that learners are taught should be related to their
previous experiences, personal views, and cultural background. Having IKS in the NS
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curriculum will act as building blocks for learners towards understanding and appreciating
Western science. In the absence of such blocks NS teachers will have nowhere to build from,
and as a result they will have challenges in implementing the principles of constructivism in
the NS classes, because the facets of constructivism are embedded in the background of
learners, and such a background is its-self embedded in the IKS that from birth shape
learners’ interests, views, opinions, knowledge and experiences.

3.6 Teaching and learning building on Indigenous Knowledge Systems
Doudin (2016) reiterates that, Brunner argued that learning should be scaffolded if it is to be
meaningful and a success. Srikantaiah (2005) views IKS as the best scaffolds for learning. He
contends that the success of constructivism as an approach to teaching and learning lies on
the use of IKS in the school curricula. Since according to the tenets of constructivism
learning should be experiential, Srikantaiah (2005) attests that both prior and experiential
knowledge are engrained in the IKS. He expresses his opinion illustratively as follows:
Motivation and Interest: Students develop personal relevance to material that is taught to
them. This leads to personal motivation to learn.

Building Blocks: Instruction using prior knowledge.

Base: Prior knowledge = Experiential knowledge = Indigenous knowledge
Adopted from Srikantaiah (2005)
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3.6.1 Prior knowledge
Prior knowledge is illustrated in the model above as a knowledge base that acts as a
foundation during the learning process. Srikantaiah (2005) contends that, prior knowledge is
composed of the students’ experiential knowledge that the students gained from living at
their homes and communities, or from any other social activities. Srikantaiah (2005)
continues to argue that, research in education has proven that teaching that is supported by
prior knowledge become relevant to learners, and as a result learners tend to grasp
concepts and the material that is delivered to them. Vadeboncoeur (1997) is also of the
view that, learners can only understand content delivered to them better if teachers link
that content with learners’ ideas, beliefs, and opinions. Learners’ beliefs and opinions are
shaped by their environment. Srikantaiah (2005) draws attention of teachers to the fact that
the first pedagogical technique that they should consider as important is the recognition of
the learners’ prior knowledge. He categorically states that this prior knowledge should be
thought of as indigenous knowledge.

3.6.2 Building on prior knowledge
Instead of spoon feeding learners in class constructivists believe that teachers should allow
learners to construct their own new knowledge based on prior knowledge. Srikantaiah
(2005) argues that when delivering lessons in class teachers should pose relevant problems
to learners. In line with this assertion Vadeboncoeur (1997) asserts that if problems, tasks,
and questions that create dilemmas are posed to students by teachers, knowledge
construction occurs as students work through these dilemmas. Srikantaiah (2005) proceeds
to accentuate that, teachers in a constructivist set up should use students’ prior knowledge
as a foundation to build on their teaching of new concepts. He contends that doing so
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allows students to learn concepts accurately step by step. In a NS curriculum there-fore if
indigenous knowledge is integrated it will act as prior knowledge in the teaching of topics
such as for example hygiene and sanitation, or food preservation and many others. Most
learners already know different indigenous ways of exercising hygiene and sanitation in
communities. They are also well conversant with different indigenous methods of
preserving different types of food. This means that through laddering and scaffolding on
indigenous ways teachers can then introduce Western scientific ways of hygiene and
sanitation as well as different Western ways of preserving different types of foods. Such an
approach would make it possible to use both the indigenous and Western ways of knowing
complementarily for the purposes of facilitating better understanding of concepts by
learners. When these two forms of knowledge are used side by side and complementarily
regressive misconceptions of viewing Western knowledge as better than Indigenous
Knowledge Systems will be reduced or preferably cease to exist.

3.6.3 Motivation and interest to learn
Martin (1994) and Oloughlin (1995) contend that, according to social constructivists such as
Levy Vygotsky, theory and practice do not happen in a vacuum, but are shaped by dominant
cultural assumptions. Richardson (1997) sees schools as socio-cultural settings where
teaching and learning takes place, and where cultural tools such as reading, writing, and
different types of discourses are utilised. In line with these assertions Srikantaiah (2005)
argues that, incorporating IKS that are rich in culture into an education system can enable
learners to feel ownership of the knowledge that they bring to the learning environment.
Allowing learners to have ownership of their own knowledge will make them feel that the
education system respects their culture, traditions and identity. Such a scenario would make
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them become motivated and eager to learn. Srikantaiah (2005) views cultural aspects that
are embedded in the education system as a factor that motivate learners to be eager to
learn, because they would feel that they own the information that they are learning. The
feeling of information ownership would make learners to be more involved and participative
in class, and as a result they would manage to construct their own information during the
learning process as opposed to information banked on them by their teachers without their
involvement. Taking this into account it can be argued that making use of IKS as prior
knowledge in NS curriculum will assist NS teachers in their endeavours of implementing a
constructivist approach in the teaching and learning of NS as a subject in schools.
The use of IKS in NS is strongly supported by the African Renaissance theory of development
that calls for Africans to use their indigenous knowledge to generate their own local
solutions to their problems and challenges. Constructivism as a theory of teaching and
learning form a perfect match with the African renaissance theory of development, because
both approaches believe that the environmental knowledge form the foundation for
understanding and development. The study will there-fore lean on the principles of these 2
theories, and leave out the principles of modernisation theory of development because such
principles are seen as grossly denigrating IKS that are viewed by constructivism and African
renaissance theories as pillars of education and development respectively in the African
continent.

3.7 Chapter summary
The chapter analysed the theories of development namely modernisation theory,
dependency theory, and the African renaissance theory. The analysis revealed that
modernisation and dependency theories of development are not compatible with the
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interests of the study, because modernization theory calls for the degradation of African
culture and adoption of Western practices and models of development. It is imperative to
strongly state that Western practices and models of development have failed and continue
to fail Africa as a continent. Dependency theory on the other hand is only analytical. It
doesn’t come up with policies and models that African countries can use to liberate
themselves from the bondage of being dictated to and looted by rich Western countries.
Due to these reasons these theories of development were therefore deemed unfit to guide
the study. The African renaissance theory was found to be in line with the advocacy of the
study of incorporating IKS into the NS curriculum. The African renaissance theory calls for
development that is based on African culture and knowledge. It was then deemed fit to
guide the study since the study is interested in the innovation and development of the NS
curriculum that is embedded in the African IKS. The chapter also analysed the constructivist
theory of teaching and learning, and such an analysis revealed that this approach can only
succeed in South African schools if IKS are holistically incorporated into the formal school
curriculum. The chapter concluded that the African renaissance theory and the
constructivist theory would both be used side by side to guide the study, because of their
shared belief and principles that development in Africa, be it in education or economy can
only be achieved if African IKS and culture are used as a back bone to back up such
development. The next chapter discusses the methodology that was used to collect, present
and analyse data for the study.
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Chapter 4: Methodology

4.1 Introduction
The previous chapter discussed literature. This chapter discusses methodology that was
used to collect, analyse and present the findings of the study. Since this is a qualitative study
the chapter focuses most on the constructivist research paradigm, qualitative research
approach, case study design, qualitative data collection methods and instruments, as well as
qualitative sampling, data analysis and presentation techniques. The chapter winds up by
discussing how ethical issues were treated in the study.

4.2 Ontology, epistemology and Research paradigm
The study adopted a constructivist research as opposed to positivist research of Western
science. Flowers (2009) reiterates that, when a research is being undertaken, it is of utmost
importance to consider different research paradigms and issues of ontology and
epistemology, because all these issues describe assumptions, beliefs, perceptions, and
nature of reality and truth, they can influence the way the research is undertaken right from
design to conclusion. Flowers (2009) goes on to posits that, it is imperative to discuss
research paradigms and issues of ontology and epistemology since it is paramount to
understand these aspects so that an appropriate approach for the study free from
researcher bias can be adopted. Taking Flowers’ (2009) assertion into consideration it can
be said that research has 3 key dimensions namely ontology, epistemology and
methodology. It is there-fore imperative to briefly describe the first 2 facets of research,
ontology and epistemology before proceeding to discuss methodology intensively and
extensively.
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4.2.1 Ontology
Blaikie (1993) argues that, ontology is a science or study of being. It encompasses what
exists, and how it looks like, as well as what units makes it up and how do these units
interact with one another. Flowers (2009) on the other hand contends that ontology
describes our views about the nature of reality, whether objective reality really exists or it’s
only a subjective reality created in our minds. Patel (2015) explains ontology in a question
form, what is reality? In line with these assertions www.whatis.teachtarget.com accessed on
the 30th of April 2017 asserts that, the term ontology was derived from the Greek words
onto which means being, and logia which means written or spoken discourses.
As a branch of metaphysics ontology is the study of what kinds of things exist? Which
entities are there in the universe? In brief it can be said that ontology is concerned about
what reality is and what exists. The study was not influenced by this ideology, because it
didn’t intend to find out what reality is, or which entities exist in the universe. The study
intended to establish how scientific IKS can be incorporated into the formal NS curriculum,
and which categories of IKS should be incorporated. The next paragraph discusses
epistemology for the purposes of ascertaining whether it could influence the methodology
of the study.

4.2.2 Epistemology
Unlike ontology that is more concerned about what reality is, epistemology according to
Easterby-Smith, Thorpe & Jackson (2008) considers views about the most suitable ways of
enquiring into the nature of the world, and what knowledge is, as well as what the sources
and limits of knowledge are. Hatch & Cunliffe (2006) describe epistemology as knowing how
you can know. They go on to expand their description by asking questions such as, how is
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knowledge generated? What criteria discriminates good knowledge from bad knowledge?
How should reality be represented or described? Like Hatch & Cunliffe’s (2006) description
“knowing how you can know” Patel (2015:14) describes epistemology in one question, ‘how
do you know something?’ on the other hand www.qualres.org accessed on the 25th of April
2017 reiterates that, epistemology assumes that, we cannot separate ourselves from what
we know. The researcher and objects of investigation are linked such that who we are and
how we understand the world is a central part of ourselves, others and the world. It can
there-fore be said that according to the beliefs of epistemology knowledge cannot be
separated from people, in this scenario participants.
Hatch & Cunliffe’s (2006) assertions in the form of questions about epistemology and
related questions by Pastel (2015) what are the sources of knowledge? How do you know
something? Respectively are of paramount interest to the study, because the study used
participants as a source of knowledge and information about scientific IKS. The study therefore came to be informed about how IKS could be incorporated into the NS curriculum, and
the categories of IKS that should be incorporated through deriving knowledge and
information from the participants. In brief, epistemological beliefs influenced the
methodology of the study right from the research paradigm up to data analysis and
presentation.

4.2.3 Research paradigms
Researchers still have variations on the use of terms such as research philosophy, research
paradigm or perspective. Blaikie (2000) uses the term research paradigm while Saunders,
Lewis & Thornhill (2007) prefer the term research philosophy. The study used the term
research paradigm to a larger extent, but in some cases it used it interchangeably with
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terms such as research philosophy or perspective. Denzin & Lincoln (2003) posit that, a
research paradigm is an interpretive framework and a set of beliefs that guide the study. In
other words a paradigm dictates how data about the phenomenon being studied should be
collected, analysed and presented. Flowers (2015) accentuates that there are 3 key research
paradigms namely positivist, constructivist/interpretivist and realist. Tichapondwa
(2013:105) on the other hand argues that ‘there are 2 major research philosophies that
have been identified in the Western tradition of science. They are the positivist sometimes
called scientific, and interpretivist also known as anti-positivist. Positivist and constructivist
research paradigms are discussed below in order to find out their suitability for the study.

4.2.3.1 Positivist research paradigm
Blaikie (1993), Hatch & Cunliffe (2006), Saunders, Lewis, & Thornhill (2007) concur that
positivism is based on values, reasons, truth and validity, and that there is focus purely on
facts collected through direct observations and experience and measured empirically using
quantitative methods such as experiments, surveys, and statistical analysis. In line with this
assertion Patel (2015:14) posits that, ‘positivists believe that there is a single reality, which
can be measured and known, and there-fore they are more likely to use quantitative
methods to measure this reality.’ Western scientists dictate that, in order for knowledge to
qualify to be classified as scientific it should be measured and tested and proven to be
scientific, hence they refuse to recognise IKS as scientific, because they erroneously allege
that indigenous knowledge has not been measured and tested and there-fore does not
qualify to be classified as scientific. Tichapondwa (2013) argues that positivists believe in
empiricism, the idea that observations and measurements are the core of the scientific
undertaking.
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Rossman & Rallis (2003) reiterate that, positivism’s concept is associated directly with ideas
of objectivism; because it is of the view that sociology should use methods of natural
sciences such as chemistry and biology. On the other hand Levin (1988) sees positivism as a
philosophy that uses numerical data. He goes on to allude that, positivism involves
hypothesis testing in order to get objective truth. Tichapondwa (2013) views positivist
research as considered objective and structured by the researcher’s view. He proceeds to
assert that in positivism researchers are mostly interested in collecting data from a large
social sample instead of focusing on the details of research. Like Patel (2015) and
Tichapondwa (2013) argue that, positivism research philosophy is associated with
quantitative data collection methods and statistical analysis. Since this philosophy
concentrates on given truths, measurements, testing of hypothesis as well as on employing
quantitative data collection methods and analysis, it was deemed unsuitable for the study.
The study didn’t intend conducting experiments or testing hypothesis, but it collected
information directly from participants on the categories of IKS that should be incorporated
into the NS curriculum, and how such incorporation should be carried out. Since positivist
philosophy was dismissed as inappropriate for guiding data collection process for the study,
the constructivist research paradigm was adopted and it is discussed below for the purposes
of ascertaining its suitability for guiding the study’s data collection and analysis process.

4.2.3.2 Constructivist research paradigm
Patel (2015) uses constructivist and interpretivist terms synonymously. Hatch & Cunliffe
(2006) use the term anti-positivist instead, while Blaikie (1993) prefers to use the term postpositivist. All these terms refer to the same research paradigm constructivism. The study
adopted the term constructivism, but how-ever notwithstanding the fact that it is still the
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same as interpretivist, anti-positivist, and post-positivist as alluded to by other authorities.
Creswell (2007) reiterates that anti-positivists and interpretivists argue the opposite of
positivists. They contend that scientific methods are not appropriate for the study of
societies, because human beings think and reflect unlike objects in positivism, and they can
change their behaviour if they realise that they are they are being studied. Constructivists
there-fore according to Creswell (2007) are of the belief that, if we want to understand
social action we need to dwell more into the reasons and meanings which that particular
action has for people. Tichapondwa (2013) accentuates that, constructivism is associated
with qualitative research, and is used to gain understanding of the world from individual
participants’ perspectives. Unlike in positivism where data is numerical, in constructivism
data is in the form of words.
Hatch et al (2006) and Blaikie (1993) posit that, in constructivism it is argued that in the
social world individuals and groups make sense of situations based on their memories,
experiences, and expectations. Meaning is there-fore constructed and continue to be
reconstructed over time through experiences. This results in many different interpretations.
It is there-fore according to Blaikie (1993) that these multiple interpretations create a social
reality in which people act. Denzin & Lincoln (2003) argue that constructivists believe that
there are multiple realities. In line with this Hatch et al (2006) reiterate that, in
constructivism the focus of the researcher is to understand the world from the
actor’s/participant’s point of view. The tenets of constructivism made this paradigm suitable
to guide the study, because the study sought to understand the techniques of incorporating
IKS into the NS school curriculum from the participants’ point of view in a narrative form,
not in experimental or numeric forms as the case is in positivism.
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Easterby – Smith, Thorpe and Jackson (2008) reiterate that, since constructivism as a
paradigm is subjective in nature, and it emphasises on language, it is there-fore associated
with qualitative approaches of data collection. This assertion is supported by Patel (2015)
who asserts that, constructivists believe that there is no single reality or truth, reality needs
to be interpreted, and there-fore they are likely to use qualitative research methods to get
those multiple realities. Since according to constructivism there is no single truth, it can be
argued that it is not true that there is only one single science namely Western science. Since
there are multiple realities and truths, the study intended to establish that it is another
truth and reality that scientific IKS really exist, and it should be incorporated into the formal
school curriculum. Unlike in positivism where the belief is rife that scientific knowledge
should be measured, tested and proven, the study guided by constructivism research
paradigm derived scientific IKS from participants themselves using qualitative research
methods.

4.3 Research Approach
McMillan & Schumacher (2010) and Tichapondwa (2013) assert that there are 3 widely used
research approaches. These approaches are quantitative approach, qualitative approach
and mixed methods approach. In the discussion of the research paradigm the positivist
paradigm where the quantitative research approach falls under was dismissed as unsuitable
for the study, because of its emphasis on experiments, hypothesis testing, measurements,
numerical and statistical figures. The study was not interested in any hypothesis or
statistical figures, but it was interested in what participants said about the techniques of
incorporating IKS into the formal school NS curriculum and the types of scientific IKS
categories that should be incorporated. The mixed method approach was also deemed
158

unsuitable for the study because it has elements of a quantitative research approach that
are incapable of answering the questions of the study. In light of this the study adopted a
qualitative research approach as McMillan et al (2010) assert that the qualitative approach
enables the researcher to get first-hand information from participants about the
phenomenon being studied. This was suitable for the study, because it was the study’s
intention to get first-hand information from participants about the techniques of
incorporating scientific IKS into the NS formal school curriculum.

4.3.1 Qualitative research approach
Qualitative research approach according to Creswell (2007:37) ‘begins with world view,
possible use of theoretical lens, and the study of research problems in inquiring into the
meaning individuals or groups ascribe to a social or human problem. To study this problem
qualitative researchers use an emerging qualitative approach to inquiry, the collection of
data in a natural setting sensitive to the people and place under study, and data analysis
that is inductive, and establishes patters or themes. The final report that is written or
presented includes the voices of participants…’ On the other hand www.nhmrc.gov.au
accessed on the 5th of May 2017 accentuates that, qualitative research approach is a
disciplined inquiry that examines participants’ lives, behaviour, experiences, stories and
meanings that individuals ascribe to them. In line with these assertions Hogan, Dolan &
Donnelly (2009) reiterate that, qualitative research is a multifaceted approach that
investigates the society’s culture and behaviour through analysing and synthesising people’s
actions and words. Unlike the quantitative research approach, the qualitative approach
does not try to transform verbal symbols into numerical ones. Data remains in words, and
these words can either be the participant’s or words written in documents, or words used
159

by the researcher to describe images and activities observed in the environment or research
site.
All these descriptions of qualitative research have a common denominator that point out to
the fact that the qualitative research approach information is obtained from participants
themselves and documents that they have written. Such information is in the form of words
said or written down by participants. This was a suitable approach for the study, because
the study intended to hear from the long suppressed voices, how scientific IKS can be
incorporated into the formal NS school curriculum. Voices of the majority pertaining to the
use of IKS in schools have long been silenced in South Africa, right from the protracted
colonial and apartheid ages.
The qualitative research approach made it possible for the researcher to interact directly
with participants in the field who hold rich information about scientific IKS, and got their
first hand views about IKS, and how such knowledge can be incorporated into the formal NS
school curriculum. Creswell (2009) posits that, a qualitative research approach allows direct
interaction with the people being studied in their context. This is possible because
qualitative research is conducted right in the field making it possible for researchers to
collect data themselves through observing behaviour of participants, interviewing
participants, and analysing documents.
In the study apart from observing teachers in class, and interviewing them, the researcher
also analysed documents such as teachers’ schemes of work and lesson plans, teachers’ NS
guides, and students’ NS hand-books, in order to check whether there were any elements of
scientific IKS in them. The qualitative research approach according to Hancock (2002) is
excellent in answering questions that begin with: How? Why? What? The study sought to
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answer questions such as what categories of scientific IKS should be incorporated into the
formal NS curriculum. How can scientific IKS be incorporated into the NS school curriculum?
Taking Hancock’s (2002) assertion that qualitative research is good for answering such kind
of questions, it can there-fore be said that the qualitative approach was the best for the
study, because it allowed the researcher to get answers for the study’s questions from the
participants themselves who possessed the wealth of knowledge about scientific IKS
through interacting with them physically, observing them in class, and also analysing the
documents that they had produced, and official study material that they used.

4.4 Research Design
McMillan & Schumacher (2010:20) contend that ‘a research design describes the procedure
for conducting the study, including when, from whom, and under what conditions the data
will be obtained.’ This means that a research design can be explained in simple terms as a
plan that shows the research set up, including the methods that will be used to collect data,
as well as the role that will be played by participants. McMillan & Schumacher (2010)
continue to assert that, the research design’s purpose is to specify the plan that will be used
to generate empirical evidence that will be used to answer questions of the study. McMillan
& Schumacher (2010:20) proceed to posit that ‘The intent is to use the design that will
result in drawing the most valid, credible conclusions from the answers to the research
questions. In line with this attestation Tichapondwa (2013) argues that qualitative research
design are constructed plans and strategies that are developed to seek and discover
answers to research questions.
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McMillan et al (2010) and Hancock (2002) reveal major qualitative research design types as:


Ethnography



Phenomenology



Case study



Grounded theory



Critical studies

The study used the case study research design, because it intended to sample certain
schools in Phongola and use them as case studies to find out answers on how scientific IKS
can be incorporated into the formal NS school curriculum.

4.4.1 A case study
Schools in Phongola were used to generate answers to the questions of the study. A case
study is often taken to be synonymous with qualitative research methods Tichapondwa
(2013). Creswell (2007) argues that, a case study research design is based on a naturalistic
approach where a researcher develops a holistic and complex picture, conduct documents
analysis, and records detailed views of participants. He proceeds to accentuates that,
research in a case study design is conducted in a natural setting, and it deals with
contemporary events. Creswell (2007) proceeds to argue that a case study design uses
multiple data collection instruments, and it calls for the physical presence of the researcher
on the site where the phenomenon is being studied. In line with this assertion Tichapondwa
(2013) reiterates that researchers who choose the case study design should visit
respondents at their natural settings, and record real events, and what participants say.
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They should also observe the behaviour of participants in their natural setting of their
everyday life where the problem under study is being framed.
McMillan & Schumacher (2010) posit that among others there are 3 main types of case
studies that can be used in qualitative research. These are intrinsic case, instrumental case,
and collective case. McMillan & Schumacher (2010) describe these cases as follows:
Intrinsic case: it is the type of the case study that focuses on the case its-self. It usually
investigates unique or unusual events, groups or individuals, for example a student
representative council (SRC) elections, an un-usually gifted black cricket player.
Instrumental case studies: these provide insight into a specific issue or theme. Their focus is
on understanding the issue, entity or theme in depth, for example studying teachers in a
single district school to establish teacher retention.
Collective case: McMillan & Schumacher (2010) reiterate that a collective case studies two
or more cases in a single study, for example the researcher can study, describe, and
compare the effects of new admissions procedures used in 4 speciality high schools. In this
scenario McMillan & Schumacher (2010) argue that each high school is considered a case.
The study employed a collective case, because it allowed for the study of multiple cases. Not
only one school in Phongola was studied, but different schools that were sampled
participated in the study. This means that each school was considered a case on its own. The
schools there-fore that were sampled to participate in the study automatically formed a
collective case. This made a collective case strategy suitable for the study.
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4.4.1. 1 Suitability of a case study design
The major advantage of a case study design is that it allows the researcher to probe and
analyse intensively in order to get a detailed and deep understanding of the phenomenon
under study (Creswell 2007, McMillan & Schumacher 2010). Hancock (2002) accentuates
that, the case study as a research design gives rich information that has depth than
information that is offered by other research designs. Creswell (2007) on the other hand
alludes that, through a case study design researchers are able to retain the holistic, and
meaningful characteristics of real life situation that enables them to analyse the context in
which participants operate in addition to their responses. This made the case study design
appropriate for the study, because it enabled the researcher to get rich and deep
knowledge about scientific IKS directly from the site where such knowledge is generated.
Observing the Zulu school communities practically using scientific IKS in their day to day
rejuvenation of life, and talking face to face with Headmasters, NS teachers and NS Heads of
Departments (HODs) who possess wealth knowledge on scientific IKS generated valuable
information for the study. Observing teachers in class, analysing administrative and
pedagogical documents in schools and discussing with teachers in Phongola schools indeed
generated deep and rich information about how scientific IKS can be incorporated into the
formal NS school curriculum.
The case study design enabled the researcher to be on the ground and spend some time
with information rich participants in the Phongola schools. The wealth information on
scientific IKS possessed by participants in Phongola schools who use such knowledge on a
daily basis in their rural communities made it possible for the researcher to collect adequate
and relevant information capable of answering the questions of the study.
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4.4.1.2 Limitations of a case study research design
Despite its vast advantages in the field of research, a case study research design has its own
limitations that researchers should be aware of so that they could remedy them as they
carry out their studies. Remedying these limitations in time would ensure that results of the
study are trusted. Zainal (2007) argues that despite its strengths a case study research has
its own shortcomings due to its inability to provide generalising conclusions. Hancock
(2002), Zainal (2007) and Tichapondwa (2013) reiterate the same. They argue that, a case
study is not necessarily representative of similar cases; as a result the research findings are
not generalisable. Zainal (2007) argues that, the generalisation of conclusions from case
study research results becomes even more difficult if such cases or events being
investigated are rare.
In order to solve challenges that are associated with difficulties in generalising case study
design results Zainal (2007) suggests that a multiple case study design can be employed to
conduct the study. Hancock (2002) argues that, though the results of the case study might
not necessarily represent similar cases in different contexts, for example he claims that if a
project or service works well for a certain case it doesn’t mean that it will work well in
another part of the country, but this lack of generalisation does not water down the value of
that particular project or service in an area where it is based. Generalisation there-fore
according to Hancock (2002) is not an issue for the researcher who is studying a particular
situation. It is only an issue to the reader who wants to know whether the findings can be
applied elsewhere. In light of this, it is therefore the reader who has the responsibility of
reading and analysing the findings of the study in order to decide whether the case under
description is similar or sufficiently representative to their own local situation.
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Tichapondwa (2013) argues that, though critics of case study research design claim that this
design lacks internal validity, because another researcher can come up with different
conclusions, and that findings cannot be generalised, it is not a big matter because internal
validity can be earned through using different sources of data. Tichapondwa (2013)
highlights these different sources of data as interviews, observations, focus group
discussions, and document analysis. He argues that using these multiple data collection
instruments would enable the researcher to triangulate and validate data, and also ensure
that conclusions of the study are drawn from different data sources. In the study issues of
internal validity and generalisability of research findings and conclusions were handled
through the use of McMillan’s et al (2010) technique of using a collective case study design,
and Tichapondwa’s (2013) techniques of using multiple data collection instruments. The
collective case study design ensured that a representative number of schools in Phongola
were sampled to participate in the study.
Sampling of school from all Phongola wards made it possible to generalise results of the
study to the whole Phongola area. Results that can be generalised to a geographic area as
big as Phongola can also apply to the KwaZulu Natal province and arguably to the whole
country, because South Africa’s formal NS curriculum is uniform nationally. All schools in
South Africa use the same Natural science CAPS 2012 curriculum documents. Using multiple
data collection instruments such as interviews, document analysis, observations, and focus
group discussions ensured internal validity of the study, because conclusions were drawn
from different data sources. Triangulation of data from different data collection methods
and instruments gave balance to the findings and conclusions of the study.
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4.5 Data collection methods
Since the study adopted a case study design it used multiple data collection methods in
order to ensure trustworthiness of findings. Gill, Stewart, Treasure, & Chadwick (2008),
Abawi (2013), Hancock, Ockleford, & Windridge (2009), Hancock (2002), and McMillan &
Schumacher (2010) contend that qualitative data collection methods are:


Interviews



Observations



Document analysis



Focus group discussions

All of these methods are discussed below for the purposes of revealing their suitability to
the study.

4.5.1 Interviews
Abawi (2013) asserts that, interviews entail gathering data by asking participants questions,
and then listening, recording or filming their responses. McMillan et al (2010), Hancock et al
(2009) and Hancock (2002) argue that, interviews can be highly structured, semi-structured,
or unstructured. Highly structured interviews according to Hancock (2002) are like a
questionnaire with a schedule of questions that elicit a limited range of responses. A semistructured interview has both closed and open ended questions while an unstructured
interview sometimes referred to as depth or in-depth interview has very little structure.
Hancock (2002) says that in an unstructured/in-depth interview few topics are discussed,
but they are discussed in great detail. McMillan et al (2010) on the other hand reiterate
that, in-depth interviews use open ended questions in order to get data on respondents’
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meanings on how they perceive their world, and how they explain and make sense of
important events in their lives. McMillan et al (2010) proceed to accentuate that; in-depth
interviews may be the primary data collection technique or a natural outgrowth of
observation strategies. The study used in-depth interviews in order to get deep and detailed
information from participants about scientific IKS and best techniques of incorporating such
knowledge into the formal NS school curriculum.

4.5.1.1 Reasons for using interviews
Sometimes participants have difficulties in understanding questions or answering them.
Hancock et al (2009) attest that if participants have challenges in answering questions or if
they are supplying brief responses, the interviewer can clarify the questions for them.
Instead of participants giving brief and incomplete answers, Hancock et al (2009) suggests
that the interviewer should use cues and encourage participants to elaborate their
responses further. The interviewer does not only stick to the interview guide but can also
make follow up questions as in the example below:
Interviewer: Do you think that incorporating IKS into the NS curriculum will improve the
relevance of NS curriculum to local communities in Phongola?
Participant: Yes.
Interviewer: How? Can you please elaborate on your answer?
The initial answer ‘yes’ does not justify how the NS curriculum would be made relevant to
the needs of Phongola communities by incorporating IKS into it, but the follow up question
by the interviewer ‘how? is likely to elicit much needed detailed explanations from the
participant. Unlike questionnaires, interviews make it possible for the interviewer to ask
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participants follow up questions in order to get deep and detailed information from them.
This notion is supported by Gill, Stewart, Treasure, & Chadwick (2008) who argue that,
interviews provide a deeper understanding of the phenomenon than quantitative methods
such as questionnaires. This made interviews an appropriate data collection instrument for
this study, because the study intended to get detailed insights about scientific IKS from
individual participants in Phongola schools. www.ncdsv.org accessed on 10 May 2017 posits
that, though interviews are costly and time consuming, but information obtained through
them is deeper and comprehensive, since it is obtained face to face unedited from
participants themselves who are specialists and are in possession of vast knowledge about
the phenomenon being studied.
Abawi (2013), Hancock et al (2009) are of the opinion that interviews allow the interviewer
to develop personal relationships with participants, and as a result interviews have a higher
response rate, because personal relationships between the interviewer and participants
allow participants to open up during interview sessions resulting in smooth and detailed
information flow during the interview process. Since all interviews in the study were
conducted face to face, they gave the researcher an opportunity to interact with
participants physically on the ground in their own environment and be able to see their
body language and facial expressions as they discussed in detail scientific IKS. The body
language and facial expressions of participants helped the researcher to deduce
participants’ feelings, beliefs and attitudes towards scientific IKS. Participants demonstrated
great interests in IKS through their responses and body language. To be on the ground with
participants also allowed the researcher to write down participants’ responses in a verbatim
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manner. When participants’ responses are tape recorded and video recorded it becomes
easy to analyse and present them in a verbatim manner.
In the study interviews were conducted with Headmasters, because they were deemed to
be having tight work schedules, as a result long sessions of focus group discussions would
prove to be time consuming and an inconvenience to their tight daily work schedules.
Conducting 30 – 45 minutes interviews with them in the comfort of their offices was
convenient to the nature of their work as opposed to 1 – 2 hours long sessions of focus
group discussions that was attended by NS teachers and NS HODs.

4.5.2 Observations
‘Observation is a way for the researcher to see and hear what is occurring naturally in the
research site.’ (McMillan & Schumacher 2010:350). Phongola area has 4 wards. The
researcher toured selected schools in all these wards, observed, analysed documents and
made recordings on any interesting information on scientific IKS. This was done in addition
to observations of NS lesson in class.

4.5.2.1 Reasons for using observations
Observations according to Hancock et al (2009) provide valuable background information
about the environment where the study is taking place. They help the researcher to give key
contextual descriptions of the key features of the area under study. Taking this assertion
into account observations enabled the researcher to see scientific IKS practically in the
Phongola communities and schools. The architectural features of residential houses and any
other infrastructure in home steads and schools was observed and appreciated.
Observations assisted the researcher to view practically agricultural products, and the kind
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of traditional food stuffs available in the Phongola area. The traditional food that interested
the researcher most was uphuthu (thick porridge traditionally prepared form Mealie meal.
Observing the contextual environment of the study enabled the researcher to analyse the
extent to which IKS is applicable to architecture, Agriculture, food and nutrition, veterinary
science, traditional medicines and health in the Phongola area.
Through observations the researcher noted the degree of availability in the environment
and the use of scientific IKS in the Phongola area where school going children come from.
Schools were also observed in order to check whether their environment especially the
school premises and classrooms are engrossed with features, artifacts or literature of
scientific IKS. Most of scientific IKS materials and equipment were visible for example
traditional manure and seeds, composts, traditional tools used in Agriculture, and
traditional utensils. Observations made it possible to note such features for the purposes of
appreciating the degree of availability and use of scientific IKS in the site of study. This made
the researcher to understand what IKS entail better.
McMillan & Schumacher (2010) reiterate that, observations allow the researcher to observe
naturally occurring behaviours over several hours and days. This enables the researcher to
obtain deep understanding of the phenomenon under study. The researcher was in schools
for a long period of time observing NS teachers in class, and then recording whether these
teachers factor any elements such as examples of scientific IKS into their day to day delivery
of lessons in class. The researcher also observed and recorded the congruency between the
scientific knowledge used by learners at their homes and communities, and the one that
they learn in schools. Being on the ground observing made the researcher to play the role of
a participant as he moved around schools engaging participants on how best IKS could be
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incorporated into the formal NS curriculum. Observations also enabled the researcher to
view participants’ body language, facial expressions and feelings for the purposes of judging
their attitudes and perceptions on scientific IKS.
McMillan et al (2010:352) argue that, through field observations the researcher can note
‘non-verbal cues, facial expressions, gestures, and tone of voice, body movements, and
other un-verbalised social interactions that suggest the subtle meanings of language.’ This is
vital because the bulk of messages are conveyed through non-verbal communication by
participants. McMillan et al (2010) go on to accentuate that, being present in the field
observing participants enable the researcher to use multiple senses for example the sense
of sight, that enable him/her to see participants in communities and schools using
indigenous equipment and materials, foods and medicines. The sense of smell enabled the
researcher to use nose to scent traditional foods, medicines and artifacts in restaurants and
traditional shops in Phongola. The sense of hearing enabled the researcher to listen to
participants talking and discussing scientific IKS during interviews and focus group
discussions.
The sense of seeing enabled the researcher to observe NS teachers in class. It also enabled
the researcher to view lesson plans, schemes of work, assessments, and NS teachers’ hand
books. The sense of touch enabled the researcher to touch and have a feel of indigenous
equipment and materials in the local environment, and the sense of taste enabled the
researcher to taste indigenous foods, fruits and medicines in local market places and shops.
Using all the 5 senses as per McMillan & Schumacher’s (2010) assertion enabled the
researcher to gain a comprehensive understanding of scientific IKS as he embarked on
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observations in the Phongola schools and locality. This helped him to understand scientific
IKS from different angles ranging from hearing, seeing to tasting.
McMillan et al (2010) advises researchers to have participant observation grid as they go
around making observations in the field of study. The study used an observation guide to
assess NS teachers delivering lessons in class. The Observation guide took note of topics
being taught, lesson objectives, and lesson content in order to check whether NS teachers
factor any elements of scientific IKS into their formal NS lessons.

4.5.3 Document analysis
The Department of Health and Human Services (2009) attests that, document analysis is a
way of collecting data by reviewing existing documents. These documents can be in hard
copies or soft copies, and they include reports, performance ratings, Newsletters, meeting
minutes etc. in case of schools and for this study, documents that were analysed included
lesson plans, schemes of work, learners’ hand books as well as teachers’ guides.

4.5.3.1 Reasons for using documents
Hancock et al (2009) and the Department of Health and Human Services (2009) concur that
using documents gives comprehensive information about the phenomenon being studied
especially historical information.
The Department of Health and Human Services (2009) continue to argue that, document
analysis is not an expensive source of information, while at the same time it is a good source
of background information. It also provides behind the scenes issues that are not directly
observable, and this helps to bring up issues that cannot be noted through other research
instruments. Taking this assertion into cognisance, document analysis came handy in this
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study; because it revealed whether there were any elements of scientific IKS factored by NS
teachers in their teaching of NS as a subject in their schools. Their schemes of work, lesson
plans, teachers’ guides, and learners’ handbooks once analysed showed whether they had
by chance any content or small elements of scientific IKS. Through a thorough review of
these documents the researcher was enlightened on whether schools in Phongola by any
chance use certain elements of IKS in their day to day delivery of formal NS school
curriculum.

4.5.4 Focus group discussions
Focus group discussions according to Hancock et al (2009) resemble interviews, but the
difference is that they allow participants to interact with each other and argue for or against
certain ideas. Such a scenario does not happen in face to face interviews. McMillan et al
(2010) on the other hand posit that focus group discussions involve small groups that are
selected and interviewed to assess a problem, concern, new product, programme or idea. In
line with this assertion www.ncdsv.org accessed on 10 May 2017 posits that, focus groups
explore a topic in depth through group discussions. Since McMillan et al (2010) argue that
focus groups discuss a new programme or idea, and www.ncdsv.org accessed on 10 May
2017 argues that, focus groups explore topics through discussing them in depth; in the study
focus groups discussed in depth the new idea of incorporating scientific IKS into the formal
NS curriculum in Phongola schools in KwaZulu Natal province.

4.5.4.1 Reasons for using focus groups
Madlela (2014) reiterates that, focus groups generate deep and detailed information for the
study, because during interactions participants expand and comment on each other’s views
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and opinions. They also make follow up questions on each other’s contributions. This
enriches discussions by digging deeper into the topic and coming up with rich information
for the study. In line with Madlela’s (2014) assertion Hancock (2002), Hancock et al (2009),
Gill, et al (2008) and www.ncdsv.org accessed on 10 May (2017) concur that, focus group
discussions create open and dynamic interactions among participants, and this generates
enriched quality and quantity of information needed in the study. McMillan et al (2010)
argue that focus group discussions give an opportunity to group members to question each
other and generate deep and diverse information that increases the credibility of the entire
study.
Focus group discussions were conducted with NS teachers and NS HODs in Phongola schools
in order to generate diverse and comprehensive information for the study. A focus group
discussion guide was designed and used by the researcher who also played the role of the
moderator during focus group discussions. Research assistants transcribed/wrote down
participants’ contributions during focus group proceedings. Hancock et al (2009) argues that
focus groups should be composed of 5 – 8 participants while McMillan et al (2010) are of
the view that, focus groups should be composed of 8 – 12 participants. In the study focus
groups were composed of 2 – 4 participants because 3 NS teachers were selected to
participate in the study per school. NS teachers were joined by NS HODs.

4.6 Population of the study
The population of the study are people who are going to participate in the study Madlela
(2014). Headmasters, NS teachers, and Natural Science Heads of Departments in Phongola
schools constituted the population of the study.

175

4.7 Sampling
The major reason for studying selected samples rather than the whole population is that the
whole population is too large to the extent that studying it is not feasible www.sjsu.edu
accessed on the 17th of May 2017. Since it is not feasible for the researchers to study the
whole population it therefore becomes imperative for them to sample the population that
will participate in their studies. uwww.sjsu.edu accessed on the 17th of May 2017 posits that
sampling is the process of selecting groups of people from the entire population to
participate in the study using techniques that will make results of the study generalisable to
the whole population. McMillan et al (2010) on the other hand reiterates that, qualitative
sampling in contrast to probability sampling is selecting information rich cases for in-depth
study when the researcher wants to understand a certain case without necessarily desiring
to generalise findings to all similar cases. McMillan et al (2010:326) continue to argue that,
in qualitative sampling the ‘researcher searches for information rich key informants, groups,
places or events to study. The samples are chosen, because they are likely to be
knowledgeable and informative about the phenomenon being investigated by the
researcher.’ In the study NS teachers, NS HODs and Headmasters are going to be targeted,
because it is deemed that Indigenous Knowledge is relevant to their curriculum, and
therefore they have knowledge about it and how it should be incorporated into the NS
curriculum in Phongola schools.

4.7.1 Reasons for sampling
As already highlighted, studying the whole population is not feasible even if researchers
might wish or crave to. Babbie, Mouton, Vorster, & Prozesky (2001) and Cohen, Manion &
Marrison (2006) posit that, sampling is necessary when conducting a study because in most
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occasions there are shortages of resources such as time, finances, as well as difficulties of
accessibility to study all the cases in the population of interest. This situation makes it
necessary for the researcher to collect information from a representative sample in such a
way that the knowledge gained is representative of the entire population under study, and
allows generalisation of research findings to the whole population of interest. McMillan et al
(2010) attest that, the logic and power of qualitative sampling is that few cases that are
studied in-depth yield many insights about the topic.
Phongola has 4 wards and each ward has several schools, Headmasters, Natural Science
Heads of Departments, and Natural Science teachers. It was therefore not feasible for the
researcher to study all the schools and target population in all the 4 wards of Phongola. In
order to make the study feasible the researcher sampled 2 schools in one of the wards and 1
school in each of the other 3 wards to participate in the study. This means that 5 schools
were sampled from the 4 Phongola wards to participate in the study. One of the wards was
represented by 2 schools while the other 3 wards were each represented by 1 school.
Participants per school involved the Headmaster, Natural Science Head of Department, and
3 NS teachers.
McMillan et al (2010) argue that, unlike in probability sampling, quantities or large numbers
of participants do not matter in a qualitative sampling, what matters is to identify
information rich participants who possess meaningful knowledge about the phenomenon
being studied. NS teachers, Natural Science Heads of Departments and Headmasters are
deemed to be specialists in issues of school curriculum, because they are its implementers,
and as a result curriculum reforms and innovation should be initiated through them at
grassroots levels. They are also deemed to have information about scientific IKS and
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techniques of incorporating it into the formal NS curriculum. The researcher is confident
that information that was generated was representative of all schools in the 4 wards of
Phongola. Since this is a qualitative study it used purposive sampling and convenience
sampling techniques.

4.7.2 Purposive sampling
Mare (2007) posits that purposive sampling also known as judgmental sampling does
selection of participants based on the knowledge of the population and the purpose of the
study. Participants are selected, because they are in possession of key information needed
for the study. Etikan, Musa, and Alkassim (2015) reiterate that purposive sampling identifies
and selects information rich cases for proper utilisation of resources, while Patton (2002)
argues that, purposive sampling involves identifying and selecting individuals or groups that
are well informed about the phenomenon of interest that is being studied.
In the study 5 schools were purposively sampled based on the fact that they are the ones
that run the NS curriculum. 3 NS teachers, one NS HOD and a Headmaster, were purposively
sampled to participate in the study per school. The selection of NS teachers, NS HODs and
Headmasters was based on the rationale that, they had valuable knowledge about
curriculum development, innovation and implementation. They were familiar with the
techniques of curriculum reforms and innovation. It was done on purpose to select schools
in Phongola, because these schools are located in rural areas of KwaZulu Natal province
where indigenous knowledge is widely used. This puts NS teachers, NS HODs and
Headmasters in a better position to supply rich information about scientific IKS than their
colleagues in schools based in towns and cities where IKS have been replaced to a larger
extent by WKS. Taking this into cognisance Headmasters, NS HODs and NS teachers in
178

selected Phongola schools participated in the study, because of the deep knowledge about
scientific IKS the site and participants possessed.

4.7.3 Convenient sampling
Etikan etal (2015), Tichapondwa (2013), www.disertation.laerd.com accessed on 17 May
2017 reiterate that, convenient sampling is a non-probability sampling method that selects
units or participants for inclusion in the study that are easy to access. Saunders, Lewis, &
Thornhill (2012) on the other hand argue that convenience sampling is based on availability.
Those units and participants that are readily available are selected to participate in the
study. Dornyei (2007) contends that, in non-probability sampling members of the target
population who meet certain criteria such as easy accessibility, geographical proximity,
availability at a given time, or the willingness to participate are selected to partake in the
study. This type of sampling came handy in the study as it was used to complement
purposive sampling. Phongola area is big and has many schools situated in different
geographic areas. The researcher conveniently sampled those schools that were easily
accessible, for example those schools that are located where there are roads. Though
sampling covered all the 4 wards of Phongola, those schools that are located where there
are no road networks and availability of transport were not selected to participate in the
study. Convenience sampling based on accessibility enabled the researcher to have access
to all schools that were sampled to participate in the study. Having access to all sampled
schools improved the quality of data collected.
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4.8 Delimitations of the study
Delimitations of the study are factors that limit the scope and define boundaries of the
study, but are within the control of the researcher (Simon 2011). These factors according to
Simon (2011) include geographic areas covered by the study, profession, or organisations
involved objectives and questions of the study, theoretical perspectives adopted, as well as
the chosen population. The study only covered schools in Phongola area in KwaZulu Natal
Province. This means that schools located in areas outside Phongola KwaZulu Natal province
did not have an opportunity to participate in the study. Only 5 schools in Phongola area
were selected to participate in the study out of many schools in 4 Phongola wards. Studies
can be guided by many theories, but this study was guided by 2 theories, the constructivist
theory of teaching and learning and the African Renaissance Theory of development,
because these theories were deemed to be in line with the advocacy of the study of
lobbying for the incorporation of IKS into the formal NS school curriculum. The
modernisation theory of development and the dependency theory of development were
dismissed as inappropriate for the study, because modernisation theory advocates for
development based on Western Knowledge Systems than Indigenous Knowledge Systems.
Dependency theory is only analytical, and it doesn’t have any policy framework that can be
used by developing countries to stop the plunder of their resources by Western countries. In
schools participants were limited to Headmasters, Natural Science Heads of Departments
and NS teachers, because they were deemed to be in possession of valuable information
that was necessary to answer the questions of the study.
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4.9 Limitations of the study
Limitations of the study according to Simon (2011) are those factors that pose challenges to
the study and are out of the researcher’s control. Simon (2011) points out to time and
resources as major limitations to the study. Challenges that were encountered in the study
were distance, time, resources, and participants’ commitments.

4.9.1 Distance
The researcher was staying far away from Phongola. This meant that he had to travel for a
long distance to collect data in geographically dispersed schools in the Phongola area in
KwaZulu Natal Province. This challenge was handled by making sure that the researcher
stayed in Phongola during data collection exercise. The researcher secured strategic
accommodation in Phongola which was central to the 4 wards where data for the study was
collected. Having accommodation on site reduced the burden of travelling for a long
distance from where the researcher stayed to the site where the study was taking place.

4.9.2 Time
McMillan et al (2010) reiterates that, qualitative data collection requires a lot of time on site
that might range from weeks to months. The researcher spent some time on the site
collecting data. This posed some challenges, because he was a full time employee. The
conflict of interests was likely to arise when the researcher’s data collection schedule
clashed with the employer’s work time. To avoid clashes of interests the researcher sat
down with his employers and drafted his research and data collection schedule after
considering the employer’s inputs and work schedules. He also applied for leave to go and
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collect data while there was still time. Doing so made it possible to avoid any chances of
clashes between the researcher’s schedule and the employer’s work schedule.

4.9.3 Resources
Collecting data over a long period of time in a province that is far away from where the
researcher was staying required a lot of resources. Funds were needed for transport,
accommodation, researcher’s upkeep and any other relevant logistical issues. Resources as
per the laws of economics are always scarce. The researcher mitigated this challenge by
setting aside a comprehensive budget to cover all the costs associated with the study. The
Bursary funds from UNISA was budgeted well so that it could be possible to cover all
necessary costs during the data collection phase, as well as any other costs associated with
travelling to the main campus in Pretoria to attend Masters and Doctorate (M&D)
workshops and to consult the supervisor.

4.9.4 Participants’ commitments
Sometimes some participants were busy with their daily businesses and personal work.
Headmasters usually had tight schedules in their offices, and some Natural Science Heads of
Departments at times were busy with administrative issues of their departments. Some
teachers were also in most cases busy with their class work and core-curriculum activities in
schools. All these factors were likely to affect the availability of participants for interviews
and focus group discussions. Apart from being busy some participants were unwilling to
participate in the study. For example, in one of the schools the Headmaster told the
researcher that she had many researchers in her school already, and as a result she could
not allow the researcher to make any appointments with teachers to carry out research in
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her school, because she felt that her teachers were already having too many appointments
with researchers.
In order to deal with these challenges, the researcher booked interviews and focus group
discussions with participants well in advance and enabled them to factor such bookings into
their schedules while there was still ample time to do so. Interviews and focus group
discussions were conducted after school working hours to avoid clashes with instructional
time. In order to encourage participants to take part in the study the researcher explained
to them the importance of the study to education especially to the NS curriculum. The
researcher also explained ethical principles and guidelines to participants so that they
became enlightened about their rights before they chose to participate in the study. Doing
so motivated participants and encouraged them to participate in the study with enthusiasm.

4.10 Data Analysis, Presentation and Discussions
Mass of words generated by focus group discussions, observations, and interviews need to
be analysed, presented and discussed. Hebert & Rubin (2005) assert that, data analysis in
qualitative research is the process of moving from raw interviews to evidence based
interpretations that form the foundation of the report. Such analysis entails classifying,
comparing, and combining original material to extract the meaning and implications to
reveal patterns, or to stitch together descriptions of events and processes into a coherent
narrative. Hebert et al (2005) continues to argue that, researchers construct from their
analysis informed and vivid reports that reflect what participants have said and that answers
research questions. McMillan et al (2010) on the other hand posit that, qualitative data
analysis is an inductive process of organising data into categories and identifying patterns
and relationships among these categories. They argue that qualitative research usually
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generate a huge amount of data to be analysed, summarised, and interpreted, for example
interview transcripts and field notes must be critically examined and synthesised. McMillan
et al (2010) continue to argue that, in qualitative data analysis researchers code, categorise,
and interpret data to provide explanations of a single phenomenon of interest.
In the study, data was qualitatively analysed and presented in a thematic approach. Gibson
& Brown (2009) reiterate that thematic analysis is the process of analysing data according to
relationships, commonalities, and differences across a data set. Analysis of data began in
the field during data collection phases. McMillan et al (2010) argue that in qualitative
research data analysis can go concurrently with data collection, so that if gaps are spotted
more data can be collected in that particular category to fill in the gaps.
During the analysis phase data was coded according to emerging themes. Themes that
emerged for example were as follows:
-

The concept IKS

-

Benefits of IKS

-

Categories of scientific IKS

Emerging themes during data analysis were used as headings and subheadings in the data
analysis, presentation and discussion chapter. The chapter combined data analysis,
presentations and discussions of findings. All these were done concurrently. After a chunk of
data was analysed and presented narratively, discussions followed in order to confirm or
repudiate participants’ contributions using evidence from literature review. Since this is a
qualitative study data analysis and presentation is in words. It is a purely narrative and
discourse analysis and presentation. In most cases the participants’ contributions during

184

focus group discussions and interviews were presented in a verbatim manner in order to
give readers an opportunity to hear undiluted voices of participants on how scientific IKS
should be incorporated into the NS formal school curriculum, and the categories that need
to be incorporated.

4.11 Trustworthiness
Ensuring trustworthiness has been considered as vital in this study. Shenton (2004)
reiterates that, while positivist researchers in quantitative studies use validity and reliability,
qualitative studies use the term trustworthiness to address those issues of validity and
reliability that are raised by positivist researchers. Guba (1981) contrasted techniques that
are used by positivist and constructivist researchers in dealing with similar issues of
trustworthiness, validity and reliability of research studies. The table below shows his
comparisons:
Trustworthiness (qualitative study)

Validity and reliability (quantitative study)

Credibility

Internal validity

Transferability

External validity/generalisability

Dependability

Reliability

Confirmability

Objectivity

Adapted from Guba (1981)
This comparison shows that there are no differences in the purpose served, but the
differences are just a matter of semantics while the purpose served is the same. Since this is
a qualitative study the term trustworthiness has been used. Gunawan (2015) holds the same
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view with Guba (1981) that trustworthiness is divided into 4 key constructs namely
credibility, transferability, dependability, and confirmability.

4.11.1 Credibility
Credibility corresponds roughly with the positivist concept of internal validity Guba (1981)
and Gunawan (2015). Shenton (2004) on the other hand argues that, credibility deals with
the question, ‘How congruent are the findings with reality?’ Credibility therefore seems to
be a vital factor in establishing the trustworthiness of the study. Shenton (2004) argues that,
credibility can be ensured through frequent peer debriefing sessions, peer scrutiny of
research project as well as triangulation of data. McMillan et al (2010) suggest that
prolonged engagement with participants in the field of study is of paramount importance in
ensuring credibility of the study. The researcher ensured credibility of the study through
participants checks. After data analysis and presentation participants were asked to view
and pass their comments on the report for the purposes of proving whether what is written
in the findings is really what they actually said during interviews and focus group
discussions. The researcher also spent a long period of time collecting data in the Phongola
schools. Staying for a long period in the field enabled him to collect complete, relevant and
comprehensive data from participants through observations and interactions with
participants in the field of study.
The use of multiple data collection methods also ensured credibility of the findings of the
study. Data was collected using document analysis, interviews, focus group discussions, and
observations. Using multiple methods like these allowed the researcher to triangulate data
gathered through different methods. Comparisons were drawn from what was said by
participants and what was observed in order to check whether there was consistency on
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information given or inconsistencies. Through triangulation of data credibility of the findings
was ensured. Peers were also given a report on the findings of the study and they made
their constructive comments. Some of their comments were analysed and considered.
These peers included fellow PHD students, work mates who are educationists, researchers
and academics.

4.11.2 Transferability
Shenton (2004) argues that transferability an equivalent of external validity in positivist
research is concerned with the extent to which findings of the study can be applied to other
situations or a wider population which is difficult in a qualitative study which is case specific.
Stake (1994) on the other hand argues that, even if the case might be unique but it is also an
example within a broader group, as a result the prospects of transferability are possible.
Stake (1994) continues to argue that, it is up to the reader who can relate the findings to
his/her situation if such findings are deemed to be relevant or capable of addressing similar
cases in that particular situation. In order to assist readers to transfer the findings of the
study to their situation it is imperative for the researcher to state the calibre of participants
he studied, their number, the duration spent collecting data as well as data collection
methods employed. In the study the calibre of participants, sampling methods used,
duration of collecting data, the number of participants, as well as data collection methods
have been explicitly stated. This gives the researcher confidence that curriculum developers
in other districts of KwaZulu Natal (KZN) province as well as in the entire country will read
the findings of the study and note that they apply to the KZN Province and national
contexts. This will enable them to understand the necessity of incorporating scientific IKS
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not only into the Phongola schools formal NS curriculum, but also into the NS curriculum of
schools in the entire KZN province and the rest of the country.

4.11.3 Dependability
Gunawan (2015) argues that in a positivist quantitative study dependability relates to
reliability. Reliability answers the question, ‘if the study is repeated in the same context with
the same methods and participants, will similar results be obtained?’Shenton (2004)
reiterates that, in order to deal with the issues of dependability thoroughly the process
within the study should be reported in detail in order to enable future researchers to repeat
the work. The study design and its implementation should be well described, and the details
of data collection in the field of study should be well articulated. The study has given a
detailed methodological outline ranging from the research paradigm, research approach,
and research design right up to data collection methods and instruments and how data was
collected in the field of study, including key data informants. Such details greatly ensure
dependability of the study, because they can guide another researcher to replicate the
study and come up with similar findings.

4.11.4 Confirmability
Confirmability according to Gunawan (2015) is largely an issue of presentation. Shenton
(2014) posits that, confirmability is the qualitative researcher’s comparable concern to
objectivity. He warns that it should be ensured that the findings of the study are the results
of the experiences and ideas of participants rather than the preferences of the researcher.
To guard against the researcher’s biases triangulation of data from different data collection
methods was employed. During data analysis and presentation a verbatim approach was
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used in order to afford the reader an opportunity to hear directly what participants said.
This was possible, because some contributions of participants were written down word for
word during interviews and focus group discussions. Presenting exactly what participants
said in their own words eliminated researcher bias and ensured confirmability of the
findings of the study.

4.12 Ethical considerations
Though he study did not conduct experiments that were likely to harm participants, it
strictly abided by research ethics principles and guidelines. Weijer, Goldsand, Emanuel
(1999) argue that, research ethics deal primarily with the interaction between researchers
and participants. Though qualitative studies pose less threats to the wellbeing of
participants, but it should how-ever be noted that certain questions asked by researchers
might have some negative effects on participants. Some questions might be too sensitive or
too personal for participants to handle. In order to avoid disrupting the lives and wellbeing
of participants researchers must be aware of such questions and try by all means to
rephrase them or to avoid them. Halai (2006), Weijer et al (1999) posit that, informed and
voluntary consent, confidentiality, and anonymity of research participants are part of the
key principles of research.

4.12.1 Informed consent
Informed consent is a mechanism of ensuring that participants fully understand what it
means to participate in the research so that they can decide in a conscious, and deliberate
way whether they should participate in that particular research or not (Weijer et al 1999).
Halai (2006) contends that researchers are expected to obtain informed consent from all
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participants who will take part in the study, so that participants are not coerced into
participation and have access to relevant information before they consent to participate.
Halai (2006) continues to assert that, consent is usually obtained through written consent
forms, and these forms should include key elements of research such as purpose, time
required for participation, procedures, risks, period, and benefits. He proceeds to
accentuate that the consent form should as well have a clause stipulating that participation
in the study is voluntary and participants have a right to withdraw from the study at any
time they feel like without any reprisals.
In the study the researcher gave participants informed consent forms to read and sign
before participating in the study. These forms were having ethical principles and guidelines.
The researcher read and explained these ethical principles and guidelines to participants,
and emphasised to them that participation in the study was purely voluntary and that
remunerations or gifts were not going to be given to participants. The researcher also
explained the benefits and importance of the study to participants. He went on to inform
them that they could withdraw from participating in the study at any time they felt like
without any form of victimisation.

4.12.2 Confidentiality and Anonymity
Halai (2006) reiterates that, the principle of confidentiality is concerned with the offering of
respect and protection of research participants through giving them assurance of
confidentiality of information shared, and anonymity by not revealing their identity, and the
identity of institutions involved in the study. Anonymity can be provided through the use of
code names or pseudonyms. In the study the identities of participants and schools involved
were not disclosed. During data analysis and presentation participants were referred to as
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participants or respondents, while at times some were referred to as Headmasters, Natural
Science Heads of Departments and Natural Science teachers. The real names of schools
were not used; rather schools were identified as participating school A, school B, or school
C. Doing so protected the identity of participating schools and informants. When
participants know that their identity won’t be disclosed, they become open and give more
information. If more information is given by participants the study becomes enriched and
credible.

4.13 Chapter summary
The chapter began by discussing the paradigm that was adopted to collect data for the
study. From there it explained the approach and design of the study. Data collection
methods, sampling, techniques of how data was analysed, presented and discussed have
also been articulated in detail in the chapter. The chapter ended by discussing issues of
trustworthiness and research ethical guidelines and principles. The next chapter analyses,
presents and discusses the findings of the study.
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Chapter 5: Data Analysis, Presentation and Discussions

5.1 Introduction
The previous chapter discussed methodological aspects such as research philosophy,
research approach, research design as well as data collection methods and instruments, and
other activities that were used to collect data. Data was collected from all the 4 wards of
Phongola in KZN Province namely Ncotshane ward, Altona ward, Belgrade ward, and
Magudu ward. This chapter analyses and presents data in a narrative form employing the
thematic approach. Information that was collected through observations, interviews and
focus group discussions is summarised, analysed, presented and discussed. In some cases
responses from participants have been recorded in a verbatim manner in isiZulu the mother
language of participants. Some participants used their mother tongue isiZulu
complementarily with English during interviews and focus group discussions.
The study intended to answer the following 6 main questions: How can Indigenous
Knowledge Systems (IKS) be incorporated into the formal Natural Science (NS) curriculum?
What is the participants’ understanding of IKS? Which categories of IKS should be integrated
into the formal NS curriculum in Phongola schools? What challenges can be encountered in
the incorporation of IKS into the NS curriculum in Phongola schools? What are the benefits
of incorporating IKS into the formal Natural Science curriculum? Which model can be used
to integrate IKS into the formal NS curriculum? The analysis and presentation of findings
starts by highlighting coded names of participants and schools that were selected to
participate in the study and then goes on to explore various themes that emerged during an
analysis of participants’ responses and documents. The chapter combines data analysis,
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presentation and discussions of findings. Literature review drawn from chapter 2 has been
used to analyse and confirm findings of the study.

5.2 Presentation of findings outline
The schools and participants who took part in the study were given code names. These code
names are tabulated in the table below.

5.3 Code names of schools and participants
Table F Schools’ and Participants’ code names
Schools
NS

A
teachers

participated

in

B

C

D

E

Teacher 1

Teacher 1

Teacher 1

Teacher 1

who Teacher 1

Teacher 1

Teacher 1

Teacher 1

Teacher 1

focus Teacher 2

Teacher 2

Teacher 2

Teacher 2

Teacher 2

HOD 1

HOD 1

who Teacher 1
class

observations
NS

teachers

participated

in

group discussions
NS

HODs

who

were

interviewed
NS

HOD 1

HODs

participated

who
in

focus HOD 1

HOD 1

group discussions
NS teachers who were
interviewed

Teacher 3
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Headmasters who were
interviewed

Headmaster

Headmaster

Headmaster

1

1

1

5.4 Main Themes
Presentation of findings is arranged according to themes that emerged from data analysis
and interpretation. These themes are as follows:


Participants’ understanding of IKS



Benefits of incorporating IKS into the formal NS curriculum



Challenges of incorporating IKS into the NS curriculum



IKS categories that should be incorporated into the formal NS curriculum



Parents’ role in the incorporation of IKS into the formal NS curriculum



Techniques of incorporating IKS into the formal NS curriculum

Class observations, interviews, and focus group discussions were done in respective schools
in classrooms, staffrooms, as well as in the offices of HODs and Headmasters. The
environment was conducive to participants and it made them to relax and contribute more
and adequate information for the study. Document analysis was done concurrently with
class observations. Before the commencement of class observations, learners’ handbooks,
teachers’ guides and assessment documents were analysed, because these acted as sources
of information for both the teacher and learners during lessons. Data analysis and
presentation in a thematic manner follows.
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5.4.1 Participants’ understanding of the concept Indigenous Knowledge Systems (IKS)
Focus group discussions and face-to-face interviews proved that participants despite their
different age groups understood what IKS entail. Both youthful and elderly participants gave
impressive expressions of what IKS are. In response to the question, give an overview of IKS
during an interview, Headmaster 1 from school E said that IKS is:
Ulwazi lweSiNtu (traditional knowledge), into oyaziyo before uye esikolweni (something that
you already know before you go to school) for example values, respect and tolerance.
CAPS 2012 NS curriculum documents emphasise that the lesson outcomes must ensure that
the lesson will equip learners with knowledge, skills and values. The respondent was aware
that IKS is capable of adequately equipping NS learners with scientific knowledge, skills and
values as per the requirements of CAPS 2012 NS curriculum documents. This assertion that
IKS pertains to the knowledge that children already possess before going to school was
supported by teacher 1 from school A during focus group discussions who said that:
IKS is knowledge based on us people. Knowledge created by us that we did not learn from
school, but we proved it ourselves that it works e.g. a Zulu way of refrigerating water in an
iselwa container (traditional gourd made up from a calabash like container produced by
traditional vegetables in the fields). In our modern life we can say iselwa cooled water like
refrigerators are doing, but water traditionally cooled in the iselwa was not as ice cold as
water cooled in the refrigerator, but it was how-ever cool.
This assertion concurs with what Headmaster 1 from school B said while giving an overview
of IKS during the interview. He said that Indigenous Knowledge is the knowledge that
children are taught at home, for example children are taught how to cook at home not at
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school. When they are taught how to cook at school during Food and Nutrition lessons they
already have basic skills and knowledge of preparing certain menus. The participant argued
that the process of cooking that is done by learners at their homes is scientific, because it
involves preparing food staffs whose ingredients change from one state to another. He gave
a simple example of water changing from a liquid state to a gaseous state when boiled,
fresh milk changing from a liquid state to a solid state when poured into the traditional
calabash in order to turn it into cuds. The participant argued that these processes are
scientific and they apply to modern science in schools.
There was congruency on what participants said about IKS. The notion that Indigenous
knowledge is home learnt in communities, was further alluded to by HOD 1 in school D who
accentuated that:
IKS is the kind of knowledge that children bring to school from their different communities.
This knowledge entails the way different tribes of people live in South Africa, their operations
and lifestyles in their communities. This knowledge is deeply rooted in the people’s
traditional ways of living and survival, for example the Khoi Khoi people never used
hospitals, but they used traditional herbs. Nowadays these herbs have been converted as if
they are from Western countries yet they are purely Africa’s indigenous resources. Dagga for
instance is an African herb, but Westerners have taken it as if it is theirs and they are using it
to manufacture medical drugs. Generational survival skills of the Khoi San people were based
on African Indigenous Knowledge. They moved from one place to another in search of food
and shelter under the guidance of their own traditional IKS.
Responses from participants proved that they understood what IKS entail. They understood
well that IK is the kind of knowledge that local people created in their communities and
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went on to use for survival generationally for centuries. Participants’ views on IKS are
supported by Mascarenhas (2004) who asserts that, IKS are a distinct body of knowledge
and skills including practices, technologies that have been developed over many generations
outside the formal education system that enable societies to survive in their particular
environments. There is congruency between this assertion and what participants said about
IKS. Participants were cognisant that Indigenous Knowledge is knowledge learnt by children
at their homes outside the school environment, and it has been used for survival in
communities generationally.
HOD 1 in school C linked his explanation of IKS with the Outcomes Based Curriculum (OBE)
of 2005. He asserted that:
Indigenous Knowledge is knowledge that has been produced by communities themselves,
and it has managed to sustain them from time immemorial. Learners bring this knowledge
from their communities to school. Eee! The Outcomes Based Curriculum (OBE) of 2005
advocated for the utilisation of knowledge systems that learners brought from their homes
to school. The text books of OBE had Indigenous Knowledge, but when the curriculum
continued to be revised text books changed and left Indigenous Knowledge out.
Responses given by participants going to the extent of linking IKS with OBE Curriculum 2005
show that participants had a clear understanding of IKS. From responses given all
participants concurred that IK is knowledge that learners bring to school from their homes
in communities, and this knowledge has been produced by communities themselves for
survival and sustainable development. Participants’ explanations of IKS are supported by
Magni (2016) and Abah, Mashebe, & Denuga (2015) who posit that IK is local knowledge
unique to a given society or culture, and Ekeke, Dorgu, & Theressa (2015) who assert that
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the basic component of the country’s knowledge system is its Indigenous Knowledge (IK). It
encompasses the skills, experiences, and insights of people, applied to maintain or improve
their livelihood.

5.4.2 Benefits of incorporating IKS into the NS curriculum
Natural Science teachers, Natural Science Heads of Departments (HODs), and Headmasters
who participated in the study managed to come up with salient benefits that are likely to be
realised if IK is incorporated into the formal NS school curriculum. In response to the
question:
What are the benefits of incorporating IKS into the formal NS curriculum?
Most respondents expressed almost similar benefits though they articulated those benefits
in varying ways. The benefits that they alluded to are as follows:
-

IKS act as prior knowledge for learners

-

IKS make it possible for teachers to use visuals

-

IKS equip learners with entrepreneurial skills

-

IKS enable for the use of field trips

-

IKS promotes diversity in class

5.4.2.1 IKS act as prior knowledge for learners
HOD 1 from school A argued that there are a lot of benefits indeed that are associated with
the incorporation of IKS into the formal NS curriculum. He asserted that:
If Western science is combined with IKS, this will enable us to realise that both knowledge
systems are related. It will enable teachers to teach from the known to the unknown and
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learners to learn from the known to the unknown. For example the Xhosa circumcision
ceremony can be used to teach reproductive health. Circumcision according to Western
Scientific knowledge is meant to reduce cases of sexual infections. This is not new to Africans
as Westerners would like us to belief. Xhosa circumcision has been practised from time
immemorial, and Xhosa people have deep knowledge about it and reproductive health. So, if
such knowledge is incorporated into the formal NS curriculum it will enrich learners’
knowledge about reproductive health, and learners are likely to understand such knowledge
better since it comes from their communities where they are initially socialised before they
come to school.
The notion that IKS act as prior knowledge for learners was also echoed by teacher 2 from
school A, who was of the view that IKS should be brought in when teaching topics such as
electricity and light. He argued that:
Traditionally light in the form of fire was always there to perform most tasks that are done
by electricity e.g. cooking, Lighting, warming, iron smelting and the like. Traditional candles
made up of certain small tree branches and grass have been used in Zululand. Fire was made
through ukuphehla uzwathi. Pressure was exerted on uzwathi (tree wood) until it became
hot and ended up producing fire.
This participant argued that if such traditional scientific concepts could be incorporated into
the school NS curriculum learners stand to benefit because they already know these
concepts from their communities. Such concepts according to him would there-fore form
the foundation of the known and give teachers a starting point when delivering NS lessons
in class. This means that electricity and light as a topic can be taught starting from
traditional candles, and traditional ways of candling fire right up to different methods that
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are used to generate electricity. Learners and teachers from there can go on to compare
and contrast the uses of fire and traditional candles with those of electricity. Teacher 2 from
school A went on to say that:
Interestingly when producing thermal electricity fire kindled from wooden logs and coal is
used. This therefore means that if traditional scientific concepts are linked with modern
scientific concepts learners would understand NS topics better, because the subject will tend
to resonate with their environment that they are familiar with.
CAPS 2012 NS curriculum documents call for the introduction of the child centred approach
to teaching and learning where by teachers teach from simple to complex and from the
known to the unknown. Participants saw IKS as the foundation of the known for learners.
This is in line with Daudin’s (2016) argument that learners should be facilitated to learn
through real life experiences, and should build their own knowledge using their already
existing knowledge as per to the principles of constructivism. Respondents saw IKS acting as
prior knowledge that learners already possess from their homes and communities.
Keane, Khupe, & Sheehawer (2017:14) argue ‘that IK is not static and fossilised in time’.
Headmaster 1 in school B alluded that IK is dynamic, as it changes with time and
generations. He went on to argue that, it doesn’t matter whether the IK in question is too
traditional or old, or it is modern and current, what really matters is that IK is knowledge
that learners bring from home and it acts as prior learning in schools. If such knowledge is
brought into the school curriculum teachers would be able to develop lessons right from the
knowledge that learners already know. He gave an example of observations that learners
make in their communities like seeing trees shading leaves, leaves of trees fading, rocks
cracking, gullies being formed. He went on to say that from those observations learners can
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develop their own hypothesis that can be tested and proven at school. An example of such a
hypothesis according to Headmaster 1 at school B would be:
When leaves of trees are exposed to too much sun heat they tend to lose water and
eventually fade.
He argued that such a hypothesis can be proven at school through carrying out experiments.
He went on to link environmental observations by learners to topics such as
evapotranspiration, weathering of rocks, as well as soil erosion. His major argument was
that, bringing indigenous environment into the formal NS curriculum would make the
learning of NS at school real, practical, relevant, enjoyable and meaningful to learners. His
arguments are in line with the assertion of Srikantaiah (2005) who reiterates that, teachers
in a constructivist approach should use students’ prior knowledge as a foundation to build
on their teaching of new concepts. Headmaster 1 from school B saw IKS, and indigenous
environment as providing ample prior knowledge for NS teachers to scaffold their lessons
on in order to bridge the gap that exist between Western Knowledge Systems (WKS) and
IKS, as well as any Western Scientific gaps that act as a barrier to the learning of NS in
schools.

5.4.2.2 IKS make it possible for teachers to use visuals
Teacher 3 from school D and teacher 1 from school B saw IKS as affording teachers to use
visuals in class. They believed that indigenous visual media is already available in the
environment where learners come from. Teachers can ask learners or parents to bring some
of these visuals to school. Teacher 1 from school B argued that these visual items can be
brought to school at minimal or no cost at all. She went on to argue that unlike Western
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Scientific learning media which is expensive and unaffordable to disadvantaged schools
Indigenous learning media can be sourced for free from communities or at least at a
nominal fee. Teacher 3 from school D argued that:
If IKS is incorporated into the Natural Science curriculum then it will be easy for teachers to
use visible items that are readily available in the environment when teaching. In-fact the
whole environment where learners reside will automatically become the science laboratory
full of chemicals and apparatus. Apparatus are tools, utensils and any other equipment that
learners use in their communities on a daily basis. Chemicals are ingredients, and materials
that they use at their homes. This scenario makes the homes and communities of learners a
perfect Natural Science laboratory.
Teacher 3 from school D went on to say that when teaching about fertilisers, traditional
manure can be used because learners already know it and how it is produced and its uses.
Ha argued that learners already know that traditional manure is produced from cow dung,
goat, sheep and chicken drops. He said that learners can bring such kind of manure to
school and use it in the school garden comparatively with Western artificial fertilisers and
conclusions could be drawn as to which one is effective between the two. He went on to
give another example under the topic fermentation where he argued that this concept
originated from the brewing of opaque traditional beer popularly known as umqombothi.
He attested that:
Kuyafana ne (it is like the) fermentation process. Learners already know this process from
their homes where umqombothi is brewed. They have visually seen the process unfolding
numerous times in their communities. Umqombothi can even be brought to school so that
the fermentation process can be practically observed by learners. Phela ma sifundisa
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umntwana uzwisisa ngcono ngento ayibonayo than ukuyizwa. (When we teach, learners
understand better objects and items that they see than those that they are told about but
can’t see).
He went on to argue that:
Learners understand visuals better. So they have already seen indigenous items such as
utensils, tools, materials, ecosystems and the like than Western ones. For example inland
children who have never seen it in a television do not know how big the shark is than a child
who lives in a coastal area. This means that the NS curriculum should incorporate Knowledge
from all forms of environments where learners are coming from so that no learner can be
left behind.
These arguments by teacher 3 from school D are in congruency with Hays’s (2007) assertion
that, children learn better if information is delivered to them in a context that they are
familiar with. Vadeboncoeur (1997) also reiterate that learners can only understand
concepts better if teachers link them with the context of their environment. He sees IKS as
providing such environmental context. This proves that IKS if used properly can make it
possible to bring to class multiple visual learning media mobilised from the learners’
environment in order to ensure that the teaching of NS in class resonates with the context
and reality of learners. Bringing learners’ contextual environment into the classroom arena
would encourage learners to carry out further scientific research in their homes and
communities to further enrich lessons in classrooms argued teacher 1 from school B.
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5.4.2.3 IKS equip learners with entrepreneurial skills
The incorporation of IKS into the NS school curriculum would help to preserve IKS, and also
to equip learners with entrepreneurial skills and knowledge that would help them to open
up their own self-help projects and businesses after leaving school asserted teacher 3 from
school B. He argued that:
Instead of going to look for scarce jobs in urban areas after finishing school learners can use
Indigenous Knowledge Systems gained from school to start their income generating projects
in their communities. They are already familiar with their local environment than alien
environment in towns and cities where there is overcrowding, high crime rate, high rate of
unemployment, and high cost of living.
Teacher 1 and teacher 2 in school A echoed the same sentiments during focus group
discussions by arguing that incorporation of IKS into the NS curriculum would enrich the
curriculum and enable it to produce entrepreneurs. Teacher 1 from school A contended
that:
From long ago our communities have been having architects and specialists in the field of
Indigenous Knowledge who earn a decent living out of indigenous trades such as weaving
traditional beads, pottery, traditional herbal pharmacology, preparation of cuds and other
health traditional foods like roasting ground nuts and selling them in bars and taverns,
brewing traditional beer umqombothi. If such concepts are introduced into the formal NS
curriculum they will obviously boost the knowledge of learners about these indigenous
trades, and learners will be motivated to open their own businesses using Indigenous
Knowledge upon leaving school instead of going around looking for jobs that are not there.
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This participant argued that long ago people who used IKS in communities to venture into
business became very rich. He gave examples of traditional herbalists, ironsmith,
carpenters, women who weaved beads, and also those women who traded in pottery. The
participant argued that those people did not go around begging for jobs, but they made a
living out of indigenous industry and trade. He believed that the incorporation of IKS into
the formal NS curriculum would motivate learners to revive those indigenous industries that
are currently either dormant or functioning at a minor scale. The view that IK is good for
stimulating self-help projects and employment is also raised by Ekeke, Dorgu, & Theressa
(2015:3) who accentuate that ‘…IK is also a social capital for the poor, their main asset to
invest in the struggle for survival, to produce food, to provide for shelter, or to achieve
control of their own lives’. This proves that the participants’ views about the role that IKS
can play in the lives of learners once incorporated into the NS curriculum are essential.
IK has been used to sustain communities successfully. Once incorporated into the formal NS
curriculum it would bring sustainable development back to communities. Sustainable
development would be attained through producing entrepreneurs who will open up
businesses in communities without necessarily going to beg for jobs in towns and cities
where life is tough according to teacher 2 from school A due to high unemployment rate,
expensive accommodation, and overcrowding that has resulted in high crime rate in those
places. Participants believed that if the curriculum empowers learners with IKS, these
learners would be able to use this IK to make a living in their communities, as Ekeke et al
(2015:3) reiterates that, ‘Indigenous Knowledge is part of the lives of the rural poor, their
livelihood depends almost entirely on specific indigenous skills and knowledge essential for
their survival.’ Most participants concurred that the bulk of indigenous skills are
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entrepreneurial and once enshrined into the formal NS curriculum they would boost the NS
curriculum and make it relevant and responsive to the economic needs of communities by
producing people who possess relevant entrepreneurial skills and knowledge that is highly
needed in the economic space of communities. These vies from participants are validated by
assertions from Magni (2016:3) who contends that. ‘… Indigenous Knowledge is therefore
vital for the survival of the historical and cultural heritage of a particular group as it forms its
backbone of social, economic, scientific, and technological identity’. All these forms of
identity therefore should be enshrined into the school curriculum, because if they are lost
the community’s economy and livelihood would be lost too.
Teacher 3 from school D argued the issue of IKS as laden with entrepreneurial skills and
employment opportunities by bringing China into perspective. He argued that china as a
nation developed through using its own Indigenous Knowledge not Western Knowledge. He
said:
Yiyo indlela iChina esehlula ngayo (this is the way how China progresses better than us),
ngoba (because), they do business using their Chinese knowledge. This is the reason why
their economy is growing. Nathi ma singasebenzisa ukudla kwethu kweSiNtu okunutritious
(even us if we can use our nutritious traditional foods) we can open up restaurants, sell our
traditional food and make money, and then our economy can grow and create employment
opportunities. So the issue of incorporating Indigenous Knowledge into the school curriculum
is a crucial one when it comes to business and economic development of our communities. If
you research about developed or should I say first world countries, they developed using
their own knowledge and languages not foreign knowledge and languages. You think using
your own language not a foreign language. Look for example France and China for instance,
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they use their own languages to teach in schools. Ngendlela enjalo umntwana alikho igama
elimeqayo, ngoba umntwana ufundiswa ngelanguage yakubo (this way there is no single
word that the child can fail to understand, because the child is being taught in his/her home
language/mother tongue)
The participant went on to emphasise that nowadays people are concerned about their
diets, because there is a strong correlation between the diet that they eat and their health.
He accentuated that traditional foods are health, and if learners are taught how to prepare
these at school, they will be able to open up their own food out lets and sell traditional
foods that are already having a big market. He gave an example of rural chickens that he
claimed were currentlly more expensive and on high demand, because people consider
them to be more health than broilers. These arguments by teacher 3 from school D have
value. Research indeed has proven that robust businesses could be set up using IKS
especially on indigenous foods due to their high nutritious value.
Taylor & Francis (2015) conducted a study and their study proved that world-wide the
nutritious value of indigenous foods, plants and insects is highly recognised. Their study
listed some nutritious indigenous foods such as legumes, traditional vegetables, cereals,
animal foods, as well as traditional fruits popularly known as wild fruits in Africa in general
and in South Africa in particular. Taylor & Francis (2015) how-ever lament that the majority
of such nutritious traditional foods is not documented. If IK is incorporated into the NS
curriculum such types of foods stand a chance of being documented, and according to
participants learners would be able to learn about them at school, and be able to take such
knowledge to communities where such foods are available. In communities as a starting
point learners can cook and sell traditional foods as they venture into self-help projects.
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Their self-help projects or Small and Medium Enterprises (SMEs) could be branded around
nutritious indigenous foods, unique carpentry, as well as herbal Pharmacology. Abah et al
(2015) gives more viable examples of indigenous entrepreneurial endeavours. He contends
that indigenous people improve their livelihood through the use of simple technology. Most
of these communities find and develop technologies that improve the lives of the poor and
provide openings for small local enterprises such as bee keeping, making soap from local
materials, and planting weeds that lure animals and pests away from the fields. Abah et al
(2015) continues to argue that modern Western sciences have used these Indigenous
Knowledge Systems to advance the modern day science and technology innovations and
applications. This concern was raised by teacher 2 from school C who asserted that most
entrepreneurial Indigenous Knowledge and innovative skills have been stolen by Westerners
who use it to open up their businesses and brand them as Western yet the concept that
they used is indigenous. He gave examples of Western herbal pharmacies that have made
millions of dollars out of traditional African herbs and medicines. Another example that he
gave was of restaurants that brand themselves as Western yet they are selling African
traditional diets. A classic example of Indigenous Knowledge theft is the San’s Hoodia plant.
Wynberg & Chennells (2009) assert that the San people are the ones who possess
Indigenous Knowledge about the Hoodia plant, but Hoodia products are sold by Western
controlled companies, and the San people who are the owners of Hoodia plant only get 6%
out of the proceeds.
Taking all these scenarios into cognisance teachers in Phongola schools had a point when
they argued that if IKS are taught in schools they would equip learners with entrepreneurial
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knowledge and skills to open up their own businesses and create employment for themselves and others in communities.

5.4.2.4 IKS enable for the use of field trips
Almost all participants believed that the incorporation of IKS into the formal NS curriculum
would make it possible to use field trips as a technique of teaching NS. HOD 1 at school A
said that:
If Indigenous Knowledge could be part of the curriculum it would be easy to organise field
trips to communities where Indigenous Knowledge is in abundance, so that learners can see
indigenous items for themselves without being told. Elders in communities during these field
tours could be asked to explain certain scientific indigenous processes to learners, for
example the process of iron smelting in a traditional manner, traditional ways of mining that
also include separating gold and diamond from the soil using traditional methods and
technology. Learners could benefit a lot from such explanations from experts during field
trips in communities.
The issue of traditional technology raised by the participant is quite interesting, because
most people especially Westerners believe that IK does not have technology, therefore it
can-not be used to address contemporary issues. HOD 1 from school A argued that though
Western Scientists believe that IK does not have technology, undertaking field trips would
prove otherwise to learners. Learners would see for themselves that contrary to what
Western Scientists say IK indeed is engrossed with vast technology which is to date with the
community’s needs of the day, as Ekeke, Dorgu & Theressa (2015) argue that, IK is
developed and adapted continuously to gradually changing environments and passed down
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from generation to generation. Buseri (2010) on the other hand calls for the recognition of
locally produced technology. He reiterates that technology originating from developing
countries should not be devalued. Field trips would therefore enable learners to interact
with indigenous technologies in communities and be motivated to value such technology
and make use of it after completing school. This indigenous technology according to HOD 1
at school A could entail food preservation, iron smelting, architectural design instruments
and the like. According to social constructivists like Vygotsky learners learn better from
others in schools and communities. Field trips would therefore give learners an opportunity
to learn scientific indigenous concepts better from specialist elders and other indigenous
technocrats from communities.
Teacher 2 from school B and teacher 3 from school D asserted that there are many
indigenous sites that learners can visit in South Africa in order to learn more about scientific
indigenous concepts through seeing. Teacher 2 at school B lamented that most of these
indigenous sites have been colonised by capitalists, and they are now portrayed as Western
sites than indigenous ones. She argued that:
Some of these indigenous sites are now exclusively called tourist resort areas that are out of
reach for local people who are their true owners. Local people are even forced to pay if they
want to visit such indigenous places, and money raised from these sites is not reinvested into
local communities where these sites are located. Touring these sites with learners would
how-ever conscientise learners that indigenous knowledge means business that can raise a
lot of money. They would learn practically how businesses could be set up and money made
using Indigenous Knowledge and heritage. Learners learn better through travelling and
seeing than through being told abstract concepts in class.
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The assertion of travelling with learners to indigenous sites was strongly supported by
teacher 3 from school D who argued that:
Kithi lapha KwaZulu Natal (in our province KwaZulu Natal) learners can take a field trip to
uKhahlamba Drakensberg Park to view for instance Bush man rock art on the walls of caves,
or they can travel to tour Isimangaliso Wetland Park here in KwaZulu Natal to view the
natural ecosystem such as swamps, dunes, sandy shores, coastal forests, and Savannah
grassland. All these are indigenous and relevant to our NS curriculum, but now they have
been commercialised and portrayed as Western resources and knowledge. Undertaking field
trips would make learners realise how important their Indigenous Knowledge is. They would
realise that some people are making millions of Rands out of Indigenous Knowledge, and
they would be motivated and become aware that they also have the potential to do equally
the same.
The participant had a vital point. The incorporation of IKS into the formal NS curriculum
would justify the undertaking of field trips by NS learners and their teachers. Such field trips
to indigenous sites and heritage would enable learners to see that if Indigenous Knowledge
is put to good and productive use, it can result in the setting up of a fully fledged robust
industry. Business ideas are generated from travelling. Participants’ assertions about the
value of undertaking field trips in order to enable learners to understand indigenous
scientific concepts better are validated by Bonderup (2011) who reiterates that, research
has shown that among other outcomes field trips expose learners to new experiences and
can increase interests and engagement in science regardless of prior perceptions on the
interest topic. Nadelson & Jordan (2012) on the other hand posit that, field trips result in
effective gains such as more positive feelings towards the topic. Experiences gained by
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learners during field trips are likely to be recalled long after the visit. Research therefore
support the views of participants that if learners tour indigenous sites they would develop
interest in Indigenous Knowledge and tend to value and use it productively in developing
their communities especially after completing school.

5.4.2.5 IKS promotes diversity in class
Headmaster 1 from school B argued that apart from making education contextual and
relevant to learners IK promotes appreciation of diversity in class. He had the following to
say:
Indigenous Knowledge Systems make education relevant to learners and as a result it
improves performance and school attendance by learners, but above all Indigenous
Knowledge makes learners appreciate diversity and each other’s culture. Like us in South
Africa we have different cultural practices from different tribes and races. So if knowledge
from all these groups of people is taught in class learners will tend to recognise and
appreciate different knowledge systems from different groups of people. This way unity is
created and enforced in schools.
The notion of IKS improving the curriculum and making it relevant to learners is raised by
Ockenden (2014) who posits that, including indigenous perspective across the curriculum
has been identified as a key component to engaging indigenous students in learning, and it
has been associated with better results. Ockenden (2014) validates the assertion of
Headmaster 1 from school B that the use of IKS in class would enlighten and motivate
learners to appreciate each other’s different cultures. Ockenden (2014) accentuates that,
incorporating IKS into the school curriculum has shown to positively influence indigenous
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and non- indigenous learners’ understanding and appreciation of indigenous culture. It also
addresses racism and discrimination, and contributes to a more positive school culture,
positive self-identities, and indigenous students’ sense of belonging at school. This is the
kind of a scenario that Headmaster 1 from school B foresees in South African schools if IK is
incorporated into the formal school curriculum. South Africa as a rainbow nation is
multicultural and multilingual. Headmaster 1 from school B was of the view that this kind of
diversity could only be recognised and celebrated in schools if IK is incorporated into the
formal school curriculum.
Ockenden (2014) argues that schools that fail to provide education surrounding indigenous
cultures risk marginalising and encouraging resistance from indigenous students. He
proceeds to argue that an effective curriculum needs to be capability appropriate, culturally
and contextually relevant. This proves that participants’ views are valid that the
incorporation of IKS into the NS curriculum would make the curriculum relevant to learners
and would also make learners aware of and appreciate each other’s diverse knowledge
systems and cultures.

5.5 Challenges of incorporating IKS into the NS curriculum
Keane, Khuphe, Seehawer (2017) see the way how research is carried out as a major
challenge to the incorporation of IKS into the school science curriculum. Keane et al (2017)
reiterate that, Indigenous Knowledge researchers in South Africa in most cases conduct
studies within conventional Western paradigms especially in the field of IK science
curriculum integration. The scientific paradigm usually takes precedence and research
publishing follows the rules of academy. This therefore makes it difficult to incorporate IKS
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into the curriculum because its scientific value is judged using Western lances and scientific
paradigms.
Though participants concurred that incorporating IKS into the formal NS curriculum is a
relevant and strategic move, but they were quiet aware of the challenges that are
associated with such incorporation. During focus groups discussions and interviews in
response to the question: What challenges are likely to be encountered in the incorporation
of scientific IKS into the formal NS curriculum? Participants in Phongola schools raised the
following challenges:
-

Multiculturalism

-

Negative attitudes towards IKS

-

Lack of Government commitment

-

Lack of IKS study material

-

Extinction of IKS

-

Wrong perceptions about IKS

5.5.1 Multiculturalism
Most participants saw multiculturalism in South Africa as a major challenge in the
incorporation of IKS into the NS curriculum. They were of the view that South Africa has
many ethnic groups and cultures; as a result the issue of whose IKS are supposed to be
incorporated into the formal NS curriculum would cause serious debates and differences in
opinions. HOD 1 from school C during an interview asserted that, teachers from different
provinces can-not be able to understand and utilise IKS of the local area properly. For
example, teachers coming from other ethnic groups in different provinces can-not properly
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understand IKS of another ethnic group in a province where they are not coming from. He
also raised the issue of race as another challenge. The jist of his argument was that South
Africa is a multicultural community, so there might be intense arguments and debates as to
whose IKS should be utilised in the formal school curriculum. HOD 1 from school C’s
arguments are in line with what Headmaster 1 from school B said. He said that:
Indigenous Knowledge is value and culture based. Practices differ in districts and provinces.
These variations might not be understood by learners from different tribes and races. Beliefs
and practices differ across tribes and ethnic groups. Diets differ from tribe to tribe, for
example thina lapha KwaZulu (we here in Zululand) we have the best diet. Our diet is
balanced, it has vegetables, meat, papa, beans, milk, but other people might refute this and
claim that their diet is the best. This would make it difficult to incorporate IKS into the NS
curriculum nationally.
The issue of cultural heterogeneity seemed to pose a challenge in the incorporation of IKS
into the NS curriculum, because of likely competition between tribes and races as to whose
IKS should be incorporated. Keane’s (2017) study in KwaZulu Natal province came up with
similar findings. Teachers in Keane’s (2017) study argued that their classes had
heterogeneous cultures, so whose IKS should they teach. In school D during focus group
discussions participants concurred that South African communities have different traditional
cultural beliefs and practices. They believed that such differences are likely to be a challenge
in the endeavour of incorporating IKS into the formal NS curriculum. HOD 1 from school C
went further to give evidence that different cultures in South Africa make it a challenge to
incorporate IKS into the formal school curriculum. He argued that the Outcomes Based
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curriculum OBE of 2005 tried and failed to incorporate IKS. He presented the following
arguments about the OBE curriculum of 2005.
The OBE curriculum had organisers. These were big phases and the teacher had to organise
the learning content based on the local environment. Localising the learning content created
standardisation problems, then the OBE curriculum failed because it couldn’t go to grade 10
– 12 due to its lack of standardisation. At Matric level students write a standardised national
examination. This automatically renders an indigenised local curriculum irrelevant in
addressing the needs and requirements of a standardised national examination.
This participant went on to elucidate that the notion of incorporating IKS into the school
curriculum poses a dilemma of contextualisation vs standardisation. He argued that the OBE
2005 curriculum had many books with IKS information for teachers to choose from.
Teachers were only choosing that kind of information that was contextually relevant. The
selective teaching of IKS proved to be problematic when students were supposed to write
standardised national examinations.
HOD 1 from school C continued to argue that:
If Indigenous Knowledge is to be taught contextually, then standardising it for the national
examinations will always pose a challenge. It should really be noted that Indigenous
Knowledge is diverse in the 9 provinces of South Africa.
These challenges raised by HOD 1 from school C about OBE 2005 curriculum and IKS were
also raised by teacher 1 from school B who said that that:
The incorporation of IKS into the OBE curriculum 2005 failed due to lack of stakeholder
engagement. IKS was then dropped when the curriculum was revised.
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She went on to hint out that failure to successfully incorporate IKS into the formal school
curriculum was as a result of the Ministry of Education’s failure to deal with issues of
multiculturalism. She argued that the situation was further aggravated by the Ministry of
Education’s lack of engagement of the stakeholder community as to how best IKS could be
incorporated into the school curriculum. She advised that going forward if IKS is to be
successfully incorporated into the school curriculum the Ministry of Basic Education should
not pursue such an endeavour alone, but it should engage and bring on board the whole
stakeholder community in order to collectively come up with appropriate models of
integrating different forms of IKS from different cultures and races. HOD 1 from school C
had the following advice:
If IKS is to be successfully incorporated into the formal school curriculum, the Ministry of
Basic Education should research first about the failures of the OBE curriculum. In-fact the
Ministry made a mistake by changing the curriculum instead of researching and improving it.
He proceeded to argue that, continuously changing the curriculum affects teachers, because
as teachers try to come to terms with the new curriculum it is changed to something new
altogether. Teacher 2 from school B also condemned the continuous changing of the
curriculum by the Ministry of Basic Education. She believed that such frequent changes
compromise the stability of the education system. Pertaining to the challenge of
contextualising education vs its standardisation, she argued that, the Ministry of Basic
Education can localise and contextualise education using IKS, but national curriculum
outcomes should remain the same nationally for standardisation purposes. Her advice that
she emphasised on was that contextualisation of the curriculum should be done within the
framework of standardised national curriculum outcomes.
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Teacher 2 from school B agreed with teacher 1 from the same school that IKS could be
incorporated into the formal NS curriculum broadly as a complete knowledge strand. Text
books to support this strand according to Teacher 2 from school B should be written using
IKS drawn from the 9 provinces of South Africa. HOD 1 from school C was also of the view
that if IKS text books and learners’ hand books are to integrate IKS from all cultures and
races in South Africa, learners would tend to appreciate each other’s culture, and
knowledge systems. He emphasised that if successful incorporation is to be realised,
Indigenous Knowledge (IK) is not supposed to be incorporated selectively into the formal NS
curriculum or to be handled in a biased manner that favours certain dominant tribes and
races, but every tribe and race’s IKS should be incorporated in order to come up with a rich
NS curriculum that embraces pluralism. Ejide (2010) reiterates that there is value in
including IKS education in public schools system. Students from all backgrounds can benefit
from being exposed to indigenous education from different cultures, and this can contribute
to reducing ethic differences and racism in the classroom, and increase the sense of
community to students coming from diverse backgrounds.

5.5.2 Negative attitudes towards IKS
The majority of participants said that in South African communities there are certain groups
of people including some teachers who have negative attitudes towards IKS, and as a result
they tend to despise and look down upon it. Studies conducted by Shizha (2013) and Keane
(2017) in Zimbabwe and South Africa respectively revealed that some teachers in schools
have negative attitudes towards IKS. They think that it is too traditional and has no place in
the school curriculum. Mariana (2015) on the other hand notes that, Western thinkers and
people who have adopted that kind of thinking tend to denigrate and despise IKS. In
218

response to the question: What challenges are likely to be encountered in the incorporation
of scientific IKS into the formal NS curriculum? HOD 1 from school A said that:
Change always brings some problems. Some people who have been born in modern societies
are likely to oppose the teaching of IKS in schools, because of the thought that there is no
need for it; it has been replaced by more friendly and technologically advanced Western
Knowledge.
This assertion was supported by teacher 1 from the same school who argued that some
stakeholders especially those who are still suffering from colonial and neo-colonial
mentality might argue that IK has no place in the modern curriculum, because its ways of
conducting activities are now archaic and have been replaced by more modern friendly
ways. For example, time-consuming traditional ways of making fire have been replaced by
electricity that only needs the click of a button as opposed to sweating trying to make fire
using difficult traditional ways. People with such mentality can oppose and derail the
endeavour of incorporating IKS into the formal school curriculum.
Teacher 1 from school A proceeded to argue that in most communities negative attitudes
on IKS were from time immemorial engineered by Western colonialists and such mentality
continues to hamper any move that tries to recognise and promote IKS. Magni (2016:13)
reiterates that, ‘indigenous communities around the world are constantly struggling to
maintain their rights, their traditions and knowledge, in a system still dominated by the
Western world view. They face the challenge of living in 2 worlds, the indigenous world and
the non-indigenous one in constant tension with each other, with the later having more
power in shaping the former. For centuries indigenous populations have suffered from
invasions and oppression, and often times they have seen their knowledge eclipsed by
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Western knowledge imposed on them through Western institutions.’ This argument shows
that communities have for a long time been polarised by Western colonisers and forced to
think that their own knowledge is of no value, the only valuable knowledge is the one from
Western communities. Participants felt that people whose minds are still oppressed by
colonial mentality are likely to oppose the incorporation of IKS into the formal NS
curriculum, because they still think that Western Knowledge is the only knowledge that is
supposed to be learnt in schools. The modernisation theory of development according to
Matunhu (2013) dictates that everything that Africa is supposed to do including the
education system should use models of Western countries. Such mentality managed to
strongly infiltrate African communities to the extent that some stakeholders would feel that
IKS cannot exist side by side with Western Knowledge in the formal NS curriculum, because
the modernisation theory dictated and indoctrinated them that anything that is not from
Western countries is not supposed to be used for development. Mariana (2015) educates
Western thinkers by advising them to escape from the narrow confines of mono scientific
intellectual perspective in order to gain a second and very different way of understanding
natural phenomena. She argues that doing so would free them to see the world with two
eyes rather than 1.
Participants in Phongola schools felt that though negative attitudes towards IKS pose a
major challenge to the incorporation of IKS into the formal NS curriculum, but such
challenges could be neutralised by engaging all concerned stakeholders by the Ministry of
basic Educating on the value of knowledge diversity and pluralism. Mariana (2015) posits
that, evolving from epistemological pluralism that recognises IKS, we gain power to resolve
complex local and worldwide problems related to the devastating environment and social
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consequences of globalisation, climate change acceleration, the unsustainability of resource
based economies, poisons polluting our ecosystems, and an increase in health problems. It
is therefore the Ministry of Basic Education’s duty to enlighten the whole stakeholder
community that IKS offer viable solution to the problems that the world currently faces.
Mariana (2015) argues that, a monist Western perspective on the world is rather ineffective
in solving the types of the 21st century challenges, and in many cases this perspective
augments the devastation. Humanity requires 2 eyed seeing to deal with the complexity of
problems associated with humanity’s wellbeing. Two eyed seeing is all about drawing upon
the strengths of both indigenous and Western Knowledge systems to help guide humanity
through the 21st century and beyond.

5.5.3 Lack of government commitment
In order for anything to be taught in schools according to Headmaster 1 from school E, the
government should give a go ahead. She argued that the fact that IKS is not yet incorporated
into the formal NS curriculum shows that the government is either not interested or not
committed in such an endeavour. These sentiments were also echoed by Headmaster 1
from school B and HOD 1 from school B who argued that, the major challenge facing the
incorporation of IKS into the NS curriculum is lack of the Ministry of Basic Education’s
commitment towards this initiative. Headmaster 1 from school E said that despite the
enactment of the South African Indigenous Knowledge Systems Policy of 2006, the Ministry
of Basic Education has done little to leverage on this policy and accelerate the incorporation
of IKS into the formal school curriculum. Teacher 1 from school A argued that:
The Ministry of Basic Education is still sticking to and supporting the policies that promote
Western Knowledge Systems while oppressing Indigenous Knowledge Systems.
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The issue of policies seems to be one of the obstacles that act as a big barrier towards the
incorporation of IKS into the formal school curriculum. Shizha (2013) reiterates that policy
makers in Africa were victims of Western Education policies that exalted WKS and
denigrated IKS, as a result they tended to believe that Western Knowledge is superior to IKS.
The kind of indoctrination that they suffered in the hands of colonial education policies
made them develop a dependence syndrome on Western policies that exclude IKS.
Headmaster 1 from school E presented the following arguments:
Since it is the Ministry of Basic Education that dictates what is supposed to be taught in
schools, it is difficult for teachers to teach IKS because it is not part of the policy. The
Ministry only says verbally in passing that Indigenous knowledge is important it must be
taught in schools, but there is no policy framework to guide that. Indigenous Knowledge can
only be taught in schools in a more structured and systematic manner if the Ministry of Basic
Education change its policies that only support Western Knowledge and incorporate
indigenous knowledge as a key element in those policies.
This Headmaster continued to assert that once IKS is incorporated into the Education
policies as a prominent component in education then it would be feasible to incorporate it
holistically into the school curriculum. Her arguments were supported by Headmaster 1
from school B who attested that, it was a challenge for teachers to teach IKS in class even if
they were willing to, because the final examinations do not cover it. This Headmaster was
worried that if teachers individually incorporate IKS in class outside the framework created
by the Ministry of Basic Education it would seem as if they are teaching outside the specified
official curriculum. He felt that an effective and systematic incorporation of IKS into the
formal NS curriculum could only be possible if the Ministry of Basic Education reviews
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education policies and the national curriculum, and holistically incorporate IKS into these
documents so that schools and teachers could be guided through the whole incorporation
process. Matunhu (2011) and Kessel (2001) call for a shift from the modernisation theory of
development that coerces Africa to depend on Western colonial policies and models of
development to a more relevant and responsive African Renaissance theory of
development, that calls for Africa to develop using her own African generated policies and
models of development. Headmaster 1 from school B and Headmaster 1 from school E felt
that the beginning point for the incorporation of IKS into the formal NS curriculum is a
paradigm shift by the Ministry of Basic Education from focusing on Western doctored
education policies that support WKS at the expense of IKS, to enacting Africa centred
education policies that holistically embrace and promote IKS.

5.5.4 Lack of IKS study material
Shizha (2007) posits that lack of Indigenous textbooks hinders the incorporation of IKS into
the school curriculum, because teachers only consider and accept documented information
as legitimate knowledge. During class observations in Phongola schools it was noted that
there was absence of IKS study material. Analysis of NS documents and study material
revealed that IK was not captured anywhere. Headmaster 1 from school E concurred with
HOD 1 from the same school that even if policy would agree that IKS be holistically
incorporated into the official NS curriculum tomorrow, the issue of lack of official IKS study
material would pose serious challenges. The challenge of shortage of official IKS study
material was also raised by Headmaster 1 from school B who said that:
The government does not see Indigenous Knowledge as important hence they see no need to
invest in it. Generally, the Department of Basic Education does not offer adequate resources
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to schools, and they do not even bother to consult Headmasters in setting education
priorities when it comes to budget allocations and priorities.
Headmaster 1 from school B continued to accentuate that; the Ministry of Basic Education
might not allocate resources to IKS due to its failure to involve schools in setting budgets
and priorities. He argued that the Ministry of Basic Education does not see the importance
of IKS, and as a result they have failed to promote it meaningfully in the national curriculum
23 years after independence.
Most participants contended that lack of official IKS study material makes the incorporation
of IKS into the formal school curriculum a challenge. Teacher 1 from school A said that:
Publishers of schools’ official study material are failing to research on Indigenous Knowledge
Systems. There is really a serious shortage of IKS teaching material. The textbooks that we
are currently using to teach NS either have nothing on IKS at all or they have only 2 lines of
such information serving as minor case scenarios or examples.
This assertion was in line with the arguments of teacher 1 from school E who said that, the
main challenge of incorporating IKS into the formal NS curriculum was the shortage of
scientific IKS information in the official NS textbooks. She blamed book publishers for failing
to research on IKS and including these knowledge systems in NS textbooks. Class
observations proved that IKS was too scarce to even talk about in schools. Teachers seldom
mentioned IKS in passing in class either to give a local example or to give an equivalent noun
or to express the meaning of certain words in isiZulu the learners’ home language. Official
Natural Science sources of teaching and learning material were analysed and the following
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was noted and interpreted as major challenges in the endeavour of incorporating IKS into
the formal school NS curriculum:
Platinum Natural Science Learners Book 8 Eleventh Impression 2014 edited by Sian
Hemmings and first published by Maskew Miller Longman (Pty) Ltd in 2012 has no
Indigenous Knowledge content at all. This NS source has the following content that learners
are taught. Analysis of teachers’ schemes of work, lesson plans and assessment papers and
rubrics proved that teachers use this book as an official grade 8 NS source. The table below
highlights its content.
Item

Curriculum content

Topic 1

Photosynthesis and Respiration

Topic 2

Interaction and Interdependence within the Environment

Topic 3

Micro-organism

Topic 4

Atoms

Topic 5

Particle model of matter

Topic 6

Expansion and contraction of material

Topic 7

Pressure

Topic 8

Energy transfer in electrical systems

Topic 9

Series and parallel circuits

Topic 10

Visible light

Topic 11

The solar system

Topic 12

Beyond the solar system

Topic 13

Looking into space

Adopted from Hemmings (2014)
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This information is organised into 4 NS knowledge strands that are learned per term. These
NS knowledge strands are presented in the table below and the terms when they are
taught:
Natural Science Knowledge Strands
Knowledge Strand

Term when it is covered

Life and Living

Term 1

Matter and Materials

Term 2

Energy and Change

Term 3

Planet Earth and Beyond

Term 4

Indigenous Knowledge is appearing nowhere in Hemming’s (2014) Natural Science Learners
Book 8. This is despite the fact that CAPS NS curriculum documents mention in passing that
Indigenous Knowledge should be taught in schools. Practice examinations Term 1 & 2, as
well as practice examinations Term 3 & 4 in Hemming’s (2014) Natural Science Learners
Book 8 exclude IKS. Also in this source’s glossary and index, Indigenous Knowledge does not
appear. This is arguably 100% exclusion of IKS in this NS source.
Teachers’ schemes of work, lesson plans, tests, and rubrics compliantly reflected Hemming’s
(2014) NS official source, because they were rightfully drawn from this source which
excluded any IKS content. Class observations also revealed that teachers taught NS content
that was contained in the official teachers’ guides and learners’ handbooks. Their lessons
excluded IKS and were only laden with Western scientific knowledge. The only moment they
came close to touching on anything indigenous was when they explained some concepts to
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learners in isiZulu the learners’ home language. It should how-ever be noted that an
indigenous language is not the content of IKS, but it is only the medium of instruction.
Western scientific knowledge does not by any chance transform into scientific IKS once
instructed in indigenous languages. During focus group discussions when teachers were
asked why their schemes of work, lesson plans and assessments excluded IKS, teacher 1
from school B and teacher 1 from school C said that the syllabuses and official textbooks
guided them. They argued that it was difficult for them to include anything on IKS, because
there was no information that supported IKS in the official NS study material.
Platinum Natural Sciences learners’ Book 9 ninth impression 2014 first published by Maskew
Miller Longman (Pty) Ltd in 2013, unlike Learners’ Book 8 touches a bit in passing certain
elements of IKS. NS Learners’ Book 9 (2014:41) touches on Xhosa culture of circumcision. On
page 64, Activity 2 compares balanced diets from different cultures where some few South
African traditional meals are mentioned. These are uphuthu which is wrongly spelt in the
Learners’ Book 9 of 2014 page 64 as uputu (maize porridge), morogo (mixed plant leaves
and vegetables such as spinach) according to NS Learners’ Book 9 of 2014. It should
however be noted that African vegetables go beyond this spinach mentioned in this source.
This source also should not translate uphuthu to maize porridge in English, because there
are different types of maize porridges. There is thick maize porridge, soft maize porridge,
and liquid sort of maize porridge called inembe in Ndebele which is prepared for a seriously
ill person. Taking this into account NS learners’ Book 9 is not supposed to just refer to
uphuthu as maize porridge in English, but it is supposed to be specific and refer to it as thick
maize porridge. Failure to give necessary detailed and accurate information on IKS in books
shows publishers’ disregard of IKS in the school curriculum.
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While NS Learners’ Book 9 of 2014 gave spinach as the only example of traditional
vegetables, participants in school C and school D gave the following types of African
vegetables: covo, rap, chomolia, leaves of traditional beans, pumpkin leaves, okra, etc. other
South African traditional meals mentioned in passing in NS Learners’ Book 9 of 2014 are
inyama yenkomo (beef stew). There are many ways how-ever of preparing it than simple
stew. Tshwala (fermented sorghum) according to the NS Learners’ Book 9 of 2014. The
correct spelling how-ever is utshwala not the one that is written in the NS Learners’ Book 9
of 2014 as tshwala. It is also not called fermented sorghum as the NS Learners’ Book 9 of
2014 claims but it is called opaque beer. It is not brewed from sorghum only, but it is
brewed from different traditional crops such as rappok, sorghum, maize etc. The NS
Learners’ Book 9 of 2014 lacks depth on traditional South African meals. It only mentions
them in passing in less than 3 sentences. Participants in school B during focus group
discussions said that scant information in official NS sources about IKS presented in wrong
spellings and translations indicated that both the Ministry of Basic Education and book
publishers do not value IKS.
Case study: Nutrition problems in South Africa in the NS Learners’ Book 9 of 2014 highlights
that the major health problem in South Africa is the increase in obesity. It explicitly states
that over 61% of the South African population is overweight or obese due to eating fast
foods and processed foods that contain sugar, fats, preservatives, artificial flavours and
colours that add flavour to food and makes it last longer. The case how-ever does not go
deeper into suggesting how a balanced traditional African diet can come into rescue, and
how traditional indigenous medicines can be used to cure obesity. Participants in school B
argued that the Zulus know how to prepare a traditional balanced diet. Pertaining to the

228

issue of obesity Wynberg & Chennells (2009) posit that the San possess vast knowledge
about the appetite suppressant properties of Hoodia, a succulent plant used as a substitute
for food and water during hunting expeditions. They argue that, medicinal companies
became interested in the plant, because of its powers to cure Western patients suffering
from diabetes and obesity. NS book publishers chose to exclude this salient IKS information
in the official NS study material. They just wrote 3 shallow sentences in passing. Since the
African continent is gaining momentum on the implementation of the African Renaissance
theory of development, publishers of official NS teaching and learning sources like those
who published NS Learners’ Book 9 of 2014 need to be questioned why they choose to
exclude essential IKS information in their official NS text books.
On page 224 of the NS Learners’ Book 9 of 2014 though not in detail there is mention of
traditional knowledge of iron and copper extraction. An intensive analysis proved that NS
Learners’ Book 9 of 2014 is made up of 280 pages. Out of these pages Indigenous
Knowledge is contained in only half a page when combined. The Natural Sciences Teacher’s
Guide Grade 8 – A (CAPS) 2017 and the Natural Sciences Teacher’s Guide Grade 8 – B (CAPS)
2017 like the NS Learner’s Books 8 and 9 do not utilise scientific IKS. They are fully laden
with Western scientific Knowledge. Participants in Phongola schools said that those
Teacher’s Guides are considered official NS sources that set parameters for them on what
they are supposed to teach in the official NS curriculum. The majority of them argued that
even if they were interested in bringing in IKS when teaching topics such as ecology,
astronomy it becomes difficult to do that because Teacher’s Guides and Learner’s Books
tend to dictate what is supposed to be learnt in NS. Other sources that were analysed were
Natural Sciences and Technology Learner’s Book Grade 6 published in 2013, and Natural
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Science and Technology Teacher’s Guide Grade 6 2014. These sources were not different
from other NS sources. They grossly excluded IK where it was supposed to be fully utilised
like in topics such as balanced diets, food processing, wetlands and water pollution to
mention just a few topics. How-ever in areas where IK has been mentioned though not in
depth it has managed to demonstrate that it is powerful and relevant to the formal NS
curriculum. From that tip of the iceberg, IKS has demonstrated that it is a force of
knowledge to be reckoned with in the scientific field in South Africa, Africa and beyond.
HOD 1 from school C during an interview expressed his views that, if IKS could be
incorporated into the formal NS curriculum as a fully fledged knowledge strand it can
revolutionise the whole NS curriculum and take the scientific field by surprise and shake it.
Analysis of other NS official study material continued to reveal that IK is mentioned in
passing in those sources even in topics where it should enjoy deep inclusion. For example in
Natural Sciences Learners’ Book 8 Grade 2017, there are topics such as Interactions and
Interdependency within the environment, Introduction to Ecology, The Milky Way Galaxy
where IK was supposed to come handy in going deeper into those topics because Africa in
general and South Africa specifically is rich ecologically. Pertaining to the Milk Way, the
study of astronomy in Africa is as old as mankind. The milk way, moon, and many if not all
stars have names in African languages. Their appearances have traditional interpretations
that are used to signify certain issues that have to do with weather, politics, economy,
health etc. Such topics therefore are supposed to utilise IKS that learners are already
familiar with from their environment rather than to emphasise and explain everything
pertaining to them in terms of Western Knowledge and Western names of stars that
learners do not even know.
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NS sources that ignore the learners’ environment would make it difficult to implement the
constructivist approach to teaching and learning that is advocated for by CAPS 2012 Natural
Science curriculum documents. Nieman & Monyai (2016) reiterate that social constructivism
sees learning as a social process whereby learners acquire knowledge through interaction
with their environment instead of merely relying on the teachers’ lectures. Learners use
their unique experiences to construct meaning of activity in a way that makes sense to
them. Nieman et al (2016) proceeds to accentuate that teachers should not ignore the
learners’ cultural background and the knowledge they already possess. They should rather
use this knowledge as a basis to which new knowledge can be attached. By excluding IKS NS
official study material opposes the principle of recognising learners’ environment and prior
knowledge.
It is impressive how-ever that the small glimpses of IKS in the official NS sources that were
analysed proved to be indeed scientific, and IKS has a great potential to be a fully fledged
stand-alone strand of knowledge in the formal Natural Science school curriculum. Such an
innovation of the curriculum would enable the NS curriculum to be composed of the two
most powerful knowledge systems, the Indigenous Knowledge Systems, and the Western
Knowledge Systems both operating side by side as equals in the formal NS curriculum.
This analysis of NS official study material sources, teachers’ schemes of work, lesson plans,
and examplar test memorandum proved that if IK is to be holistically incorporated into the
formal NS curriculum, the Ministry of Basic Education will be forced to generate IKS learning
material from scratch, and this will prove to be a major challenge if there is no will and
commitment on the part of the Ministry of Basic Education and book publishers. HOD 1
from school A argued that, more time and resources would be needed by book publishers to
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research and gather IKS information. He believed that even if teachers are to teach IKS, but
they can’t manage to teach it without comprehensive official IKS study material. Teacher 2
from school D asserted that, even if the Ministry of Basic Education might try to engage
publishers to publish IKS material for schools, such a process will be too laborious and
demanding too much resources. He continued to argue that:
There are now few people who possess Indigenous Knowledge, and these people are not
recognised either by the government or by the Ministry of Basic Education. Some of them are
not learned, and they can-not read or write. Therefore finding sources of undistorted IKS
information by researchers would be a major challenge.
Issues of gathering and documenting pure and undistorted IKS for the official NS curriculum
are a major concern. There is a danger that researchers might end up gathering IKS using
distorted Western lenses. Dependency on the Western interpretation of knowledge would
distort the originality of IKS compiled for the official NS study guides. Smith (2012) argues
that, knowledge production is controlled largely by the West. Ironically the same measures
of the worth of research are generally true for IKS studies that aim for redress and
supposedly decolonised methodologies. Taking this assertion into cognisance participants
had a genuine concern that the documentation of IKS for the official NS curriculum would
risk distortion because people who possess this valuable knowledge are not even recognised
by their own government.
Lack of recognition of IKS bearers possess a risk that the documentation and interpretation
of IKS might be based on Western indoctrination. Keane (2017:15) argues that, ‘we will not
find ways to integrate African knowledge into the curriculum if researchers continue to
translate IKS findings into conventional modes of scholarly representation controlled by
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dominant systems. Matunhu (2011) in his critique of the modernisation theory of
development portrayed dominant systems as Western ones, whose main agenda is to
distort African knowledge systems so that Africa could perennially depend on their Western
knowledge that is irrelevant to a larger extent to Africa’s problems as a continent. The
official NS IKS study material can only remain pure and undistorted if the Ministry of Basic
Education produces it based on the principles and guidelines derived from the African
Renaissance theory of development. Matunhu (2011), Kessel (2001) and UNISA Alumin Enewsletter (2017) argue that the African Renaissance theory is meant to base Africa’s
development on purely undistorted African knowledge and principles.

5.5.5 Extinction of IKS
Participants raised concerns that some IKS are becoming extinct, and this might hamper the
holistic incorporation of IKS into the formal NS curriculum. HOD 1 from school A and teacher
1 from school A during focus group discussions concurred that, IK is becoming extinct.
Participants from school C and school D also raised the same concern. They saw this
extinction as creating a huge knowledge gap and a big loss to current generations and
generations to come. HOD 1 from school A argued that:
Most plants and trees that were used for treatment and those that were used for curving
have now disappeared due to human activities such as settlements, mining and farming that
destroy and distort the ecosystem. When you talk about these trees now, it’s like you are
narrating a folktale.
Concerns of extinction of IKS are raised by researchers such as Odora Hoppers (2017) who
asserts that, the extinction of species at a rate of one thousand species a year, coupled with
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the loss of cultural information due to the depopulation of rural areas all in the name of
development threatens humanity’s survival in this century and in our very life time. These
figures of extinction of species raised by Odora Hoppers (2017) are worrying. If 1000 species
become extinct in a single year, then how many species would be extinct in 10 years’ time?
These dangers of extinction of species necessitate the documentation and preservation of
IKS in the formal school curriculum.
Headmaster 1 from school B had a different cause of extinction of IKS. He saw mortality rate
through the rejuvenation of life process as aggravating the rate at which IKS become extinct.
He reiterated that:
People who possessed rich IKS have grown old and died. The risk continues as people who
possess valuable IKS continue to age and die leaving no information or written records about
IKS.
The death of people who possess IKS information leaving no written records is a contentious
issue. The South African Department of Agriculture (2008) argues that IK is available, but it is
not well documented and as a result many of its bearers are dying with this vital information
that could be used to develop South African communities and the nation at large. Teacher 2
from school B added that on top of the mortality rate that takes away people with deep IKS
information, migration is also another factor that accelerates the extinction of IKS. She
argued that people migrate from rural areas where IK is grounded to urban areas where it is
substituted by WKS. She lamented that such a situation impacts negatively on IKS, because
both young and old people who leave rural areas to urban areas get re-oriented in urban
areas to a more Western approach to life, and when they return to their rural villages, they
tend to despise IK and its users. She proceeded to assert that some of these people tend to
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go back to their rural areas with Western gadgets to show off to the whole village. Msila &
Gumbo (2017) reiterate that, urban African citizens have even been co-denigrators of their
own historical roots, with little respect or valuing of their largely rural existence. They go on
to accentuate that, the educated urbanised have capitulated to the view that to be
educated is to disconnect with the African cultural past. These assertions prove that those
rural people who migrate to urban areas get wrong orientation about IKS. Such orientations
make them to denigrate IKS when they return to their villages in rural areas.
Bari (2010) on the other hand posits that some types of IKS are dying out because of
decreased need for them and lack of interest from youth who increasingly leave their
villages to look for jobs in the cities. If this situation continues unabated a lot of valuable IKS
would be permanently lost and NS researchers on IKS for inclusion in the official NS study
material would have a limited undistorted base of IKS to tape from. Youths are the future
adults. If they leave rural areas in large numbers to urban areas where they think there is
better life and job opportunities, then this would mean that they would grow up to be
future adults who do not possess IKS information. Such dangerous situations according to
teacher 2 from school A could only be mitigated by incorporating IKS into the formal school
curriculum, so that it could be preserved in the curriculum and passed on to next
generations. This teacher went on to express that IKS is also becoming extinct due to the
disappearing of certain trees and plants because of the destruction of ecosystem through
deforestation and pollution. He said that he knew a certain plant that is good for curing
tonsils, but unfortunately, that plant had disappeared of late. He said that he has been
looking for that plant for a long time in order to help children suffering from tonsils but he
has failed to find it. He said he believed that maybe the plant has become extinct or it is now
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available in distant places whose ecosystems are not yet disturbed by human activities. The
teacher lamented the extinction of such plants as a great loss to communities, and he felt
that the school curriculum is the best place to save IKS from extinction.

5.5.6 Wrong perceptions about IKS
Different people perceive issues differently. Participants said that there are some people
who have wrong perceptions about IKS, and some of these people occupy higher positions
in the Ministry of Basic Education. Participants felt that wrong perceptions of these people
on IKS would frustrate the endeavour of incorporating IKS into the official NS curriculum.
Shizha (2013) raised concerns that some policy makers went through the indoctrination of
Western Education that forced them to denigrate IKS. He views those kinds of policy makers
as oppressive to the voices that try to promote IKS. Msila & Gumbo (2017) echo the same
sentiments. They argue that, some scholars acknowledge that despite the legalised removal
of former colonial systems of governance and administration, the education curriculum of
many African schooling, and high education systems still bear the hallmarks of colonial
hidden heritages. Teacher 2 from school C during focus group discussions argued that due to
people’s wrong perceptions about IKS, others might misconstrue the incorporation of IKS
into the formal NS curriculum as a way of substituting Western science, and they are likely
to strongly oppose the incorporation of IKS into the formal NS curriculum.
The advocacy of the study however is not to call for the substitution of Western science and
total indigenisation of the formal NS curriculum, but it calls for the side by side use of both
knowledge systems in the formal NS curriculum, the Western science and scientific IKS.
Thompson (2017) and Mariana (2015) rightfully put it across that neither of these 2 forms of
knowledge systems whether the IKS or the WKS is adequate to solve the 21 st century
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problems that the world faces today. A single knowledge form has never been and will
never be adequate to solve world problems and challenges now and in the future.
Thompson (2017) and Mariana (2015) call for knowledge pluralism where by these 2 forms
of knowledge could be jointly used as equals to solve the 21 st century problems that the
world faces.
Teachers from school A and B raised the same point that, those people who have wrong
perceptions about IKS would oppose its incorporation into the formal NS curriculum based
on their argument that IK is not scientifically proven, as a result it has no place in the formal
science curriculum. This mentality is still possessed by people who still believe in the
dependency on Western countries for development which Ferraro (2008) accuses for
dictating that everything done in Africa should be modeled on Western culture, values and
ideologies.
Keane (2017) and Mariana (2015) condemn people who define what is scientifically using
Western perceptions. The claim that portrays IKS as unscientifically does not hold water,
because it is limited to the dictates of Western imperialists and biased scholars who
erroneously believe that any form of scientific development originates only from the West
not Africa. Advocates of a paradigm shift from Western dependency syndrome to a more
pragmatic African Renaissance theory like Kassel (2001), Ferraro (2008), Matunhu (2011),
Jana (2001) argue that progressive knowledge is not only a preserve of Western nations, but
Africa also possesses vast scientific and innovative knowledge that can be used to solve
African problems successfully.
Teacher 1 and teacher 2 from school A as well as teacher 2 from school B argued that even
though there are such wrong sentiments which view IKS as unscientific, but evidence from
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communities prove that Africans used and continue to use IKS to successfully solve different
types of problems that they encounter in their communities. These problems include
scientific ones that need scientific knowledge to be solved. Magni (2016:13) reiterates that,
‘…indigenous populations have managed to survive for centuries adapting in many different
ways to diverse climate conditions and managing to create sustainable livelihood systems.’
This shows that IK is adaptive and good to solve emerging diverse problems. Diverse
problems are not discriminatory, but they also include those problems that are scientific and
need scientific knowledge to be solved. Mariana (2015) contends that, Western Knowledge
alone is not adequate to solve the complex problems of the 21 st century. It can be added
that Western Knowledge if used alone is incapable of solving the world’s problems of the
21st century and beyond.
It can then be argued that, the formal NS curriculum laden with Western science without IKS
is not adequate and responsive enough to solve South Africa’s 21st century problems and
beyond. Magni (2016) posits that, indigenous populations’ diverse forms of knowledge
deeply rooted in their relationships with the environment as well as in cultural cohesion,
have allowed many of these communities to maintain a sustainable use and management of
natural resources. It has also enabled communities to protect their environment and to
enhance their resilience. The ability to observe, adapt and mitigate has helped many
indigenous communities to face new and complex circumstances in their territories.
Indigenous Knowledge therefore has been adequate and will continue to be adequate to
solve any form of problems in communities.
The Ministry of Basic Education can only deal with radical sentiments that judge IKS as
unscientific if it adopts the African Renaissance theory and align education policies to the
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African Renaissance guidelines and principles. In addition to the African Renaissance
principles the Ministry of Basic Education can define IKS broadly in its policies and prove to
detractors and regressive demagogues that IKS is indeed scientific. In order to broaden the
definition of IKS the Ministry should refer to the World Conference on Science – Budapest
1999. The conference’s declaration on science and the use of scientific knowledge
paragraph 26 acknowledged that traditional and local knowledge systems as dynamic
expressions and understanding of the world can make and have already made a valuable
contribution to science and technology. Paragraph 26 of this declaration goes on to state
that there is need to preserve, protect, research, and promote traditional knowledge and
cultural heritage. Paragraph 35 categorically states that modern science does not constitute
the only form of knowledge, it needs to be enriched by other forms of knowledge systems
such as traditional IKS. Paragraph 32 calls for the working together of modern scientific
knowledge and traditional knowledge.
The Ministry of Basic Education should take note of all these declarations in the Budapest
1999 world conference on science and legitimise IKS as scientific in its education policies.
Doing so would make it possible to incorporate IKS into the formal NS curriculum without
opposition from those who still erroneously believe that IKS is not scientific. Matunhu
(2011) asserts that development in Africa should be based on African realities. The
innovation of the NS curriculum through incorporating into it IKS should be done in line with
African realities. In order to eliminate the challenge posed by baseless Western
proclamations that Indigenous Knowledge is not scientific, and as a result it has no place in
the formal science curriculum, the Ministry of Basic Education should make sure that the
term scientific is not defined using prescriptions of the Western modernisation theory
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ambassadors who define science wearing limited Western lenses. The Ministry of Basic
Education should ensure that the definition of science incorporates the relevant
declarations of the World Conference on Science Budapest – 1999 and the principles of the
African Renaissance theory that advocates for the recognition and promotion of Africa’s IKS.
It is imperative that the definition of science incorporate both forms of knowledge systems,
the IKS and the WKS in order for it to be balanced and embracing. Abah (2015) rightfully
reiterates that, both Indigenous Knowledge Systems and Western Knowledge Systems have
strengths and limitations, therefore it is impossible to say that one knowledge system is
more suitable to the present educational needs than the other. This means that in order to
address present educational needs these 2 knowledge systems should exist side by side in
the formal school curriculum in general and in the formal NS curriculum in particular.

5.6 Categories of IKS that should be incorporated into the NS curriculum
Abah (2015) posits that the inability of Western science and technology to whole-heartedly
achieve the educational goals of sustainability makes it necessary to search for new
paradigms in science, and new ways of negotiating the scientific agenda. For the African
child to learn with meaningful practical applications within his/her community there is need
to extend science teaching in Africa beyond the current practices of transmission and
indoctrination to facilitating subject matter learning through integration of learner’s
Indigenous Knowledge Systems. Doing so would transform the subject matter knowledge
into comprehensible form that the learner can grasp and apply. It emerged from
participant’s responses in the Phongola schools that IKS cover numerous broader fields.
Participants however came up with categories that they deemed appropriate for
incorporation into the NS curriculum. Participants went further than just mentioning those
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categories into giving detailed explanations about these categories of IKS. During focus
groups discussions and interviews in response to the question: Which categories of scientific
IKS should be incorporated into the formal NS curriculum in Phongola schools? Participants
gave the following categories of IKS:


Traditional Veterinary medicines



Traditional diets and food processing



Traditional medicines



Weather forecast



Environmental and Disaster management



Traditional Values, uBuntu lenhlonipho (Humility and Respect)

5.6.1 Traditional Veterinary medicines
During focus group discussions and interviews in Phongola schools, most participants said
that when they were growing up in their communities they never saw domesticated animals
such as cows, goats and sheep taken to veterinary hospitals when they were ill. They argued
that veterinary doctors were unknown in certain communities. Domestic animals in those
areas were treated by village elders using veterinary traditional medicines. HOD 1 from
school A asserted that domestic animals in his village were treated locally, they were never
taken to veterinary centres. He concurred with teacher 2 from the same school on the fact
that Indigenous Knowledge of treating domestic animals if incorporate into the NS
curriculum learners would benefit. HOD 1 went on to explain how domestic animals were
treated in communities using indigenous veterinary medicines. He said that if a cow or goat
is suffering from indigestion, inhlaba (aloe) is crushed and mixed with water. A 750ml bottle
is then filled in with this concoction, and a cow or goat is given to drink. The bottle is
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inserted on the side where there are no teeth. Teacher 1 said that when the bottle is
inserted on the side where there are teeth the cow would crush the bottle with its teeth. He
went on to say that:
If the cow does not want to drink, you should tease its oesophagus and it will reflexively
drink the medicine.
HOD 1 from school A, Teacher 1, and Teacher 2 from the same school went on to explain
how a cow suffering from umkhonywana (black leg/quarter) is treated using indigenous
ways. They contended that once a cow has been diagnosed to be suffering from
umkhonywana water is boiled until it reaches the boiling point. Then a thick cloth or sack is
placed on the infected front leg so that it covers the leg. Teacher 1 asserted that, black leg
always attacks the front leg of the cow, and it attacks one side not both, meaning that it
attacks one front leg at a time. There is nowhere two front legs could be attached at the
same time. After the front leg of the cow has been covered boiling water is poured on the
infected part of the front leg. HOD 1 said that once hot water is poured the cow jumps and
the treatment is instant and amazing. He went on to assert that the bacteria that causes
black leg accumulates on one leg, and it is believed that it dies under high temperatures,
thus why when hot water is poured on the affected leg there is instant healing, because the
bacteria is instantly killed by hot water. The HOD said that he used the word it is believed
because there are some people who still think that IK is not scientifically tested, so it is a
belief that it works. Abah, Moshebe & Denuga (2015) condemns the Euro-centric outlook of
science that only reflects Western scientific cultures at the expense of IKS. They call for the
embracing of IKS that reflect local cultures that are understood by learners and teachers in
African communities. They condemn the denigration of IKS as unscientific.
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NS teachers from school A were excited about traditional ways that are used by
communities to treat domestic animals. Teacher 2 said that the cow’s infected leg is covered
before water is poured on it in order to protect it and its skin from extreme temperatures of
hot water. Teacher 1 said the following:
Just imagine only hot water treating a dangerous disease. So you can have your cow healed
without taking it to the expensive veterinary doctor. If you take it to the veterinary doctor,
you should organise transport and pay. After paying for the transport, you also pay the
veterinary doctor. After making all these payments there is no guarantee that your cow will
be healed. Chances are still high that it might die because it takes time to arrange and get
the services of the veterinary doctor. If your cow dies it’s a triple loss then. You have lost your
money paying for transport, paying the veterinary doctor and you have also lost your cow.
Using traditional ways however guarantees you maximum success because hot water would
heal your cow perfectly without you spending even a cent. It is given that hot water heals
black leg, so there is no need to panic because chances of your cow being healed through the
use of hot water are guaranteed.
These teachers argued that such ways of treating domestic animals were scientifically
calculated, and they believed that learners would benefit and be motivated to learn if such
topics were incorporated into the formal NS curriculum. They viewed these topics as
relevant to learners because they touch on learners’ daily domestic experiences in
communities.
HOD 1 from school A argued that, traditional ways of treating animals can-not be said to be
unscientifically proven. He was of the view that from time immemorial traditional veterinary
science has been used in African communities to deal successfully with scientific veterinary
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challenges. This assertion is congruent with Bah’s (2017) arguments, where he categorically
states that, the Fulani concept of animal disease and treatment in Sierra Leone at times
closely parallel that of Western Veterinary medicines. This proves that in their own rights
traditional veterinary medicines are scientific, and they have proven to be effective for
centuries in African communities. Participants believed that if such knowledge is
incorporated into the formal NS curriculum learners would benefit and be motivated to
research further and document this valuable knowledge.
In a study conducted in Lesotho by Pitikoe (2017), findings indicated that the Basotho
herders conduct diagnosis to harness the use of traditional herbs to cure livestock ailment.
Pitikoe (2017) goes on to reiterate that, curative potential of some traditional herbs makes a
special case for the need to document Lesotho specific herding IKS, and the extent to which
these could be tailored and applied in other contexts where livestock herding is an
important part of the society. In South Africa livestock herding is an important part of the
society. Teaching traditional veterinary medicines in the formal NS school curriculum would
improve animal husbandry business in South African societies.
For many years animal husbandry farmers have used their indigenous veterinary medicines
to maintain their herds of cattle, goats and sheep, and up to date they still use those
medicines to treat their animals, asserted Headmaster 1 from school E. She advised that
before elders who possess Indigenous Knowledge of veterinary medicines die, that kind of
knowledge should be taught to the younger generations in schools. She had the following
assertions to make:
If the knowledge on veterinary medicines is not taught in schools, it will disappear when
community elders who possess it die. This knowledge is valuable. Our children need to know
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about these things. For example inkomo ma yephukile (if a cow has a broken bone)
iphuziswa umhlabelo (is given a traditional concoction called umhlabelo). Lapho ephuke
khona (where its born is broken) it is supported by planks and tying is done. This acts as a
plaster so that the broken bone does not move or shake. Umhlabelo is made from different
trees. Once taken by the cow this concoction goes through the veins up to where the born is
broken and it repairs it.
The above assertion was also raised by teacher 1 from school A. He said that umhlabelo as a
concoction has proven in Zululand communities that its success rate of healing broken
bones of cows and goats is 100%. Umhlabelo is an equivalent of umhubelo in Ndebele.
Umhubelo is successfully used to heal broken bones of domestic animals such as cows,
sheep and goats in Mthwakazi/Matabeleland. Instead of using planks as a plaster to support
the animal’s broken bones, the Ndebele people use uhlaka made up of small pieces of wet
sticks tied together. Uhlaka holds the broken bones together so that they don’t move and
shift from their positions. Umhubelo is a concoction which repairs the broken bones. It is
essential to research and document the types of trees and other ingredients that are used
to produce umhubelo concoction. It is also essential for researchers to research and record
the types of trees whose small sticks and strings are used to make up uhlaka. Like
participant 1 from school A who said that umhlabelo concoction has a 100% record of
healing broken bones of domestic animals in KZN communities, the researcher who has a
background of herding cattle observed that umhubelo enjoys 100% record of healing broken
bones of domestic animals such as cows, sheep and goats in Mthwakazi/Matabeleland.
The studies carried out by Bah (2017) in Sierra Leone, and another one conducted by
Kambewa & Phonya (1997) in Malawi proved that African farmers have used traditional
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veterinary medicines to treat their domestic animals such as cows and goats from time
immemorial. Martin (2003) reiterates that in Southern and Eastern Africa IKS and
technologies are used to address erratic supply and unaffordable veterinary drugs and
services as a sustainable way of improving animal health.
Headmaster 1 from school E argued that traditional veterinary medicines should be part of
IKS that should be incorporated into the formal NS school curriculum, so that this valuable
knowledge could be passed on to learners generationally.
HOD 1 from school E raised the same point as the one that was raised by teacher 1 and
teacher 2 from school A, that farmers in communities are able to treat and cure any form of
ailment that affect their domestic animals. He argued that such knowledge should be passed
on to children undiluted. This HOD asserted that:
Kulezinsuku (these days) the best way of sharing valuable information is through the
curriculum ngoba (because) abantwana (children) spend more time at school than at their
homes. Most of them no longer have time to spend learning from elders in their villages.
They no longer know these things. Like for example during the rainy season goats develop
some soars and wounds, umlotha (ash) is used to treat and cure these soars and wounds.
Yes! Ash from fire. This ash is applied to the wound, and after some days the wound heals.
Remember that ash is produced by different trees with different strong healing powers.
The HOD proceeded to elaborate that trees have healing powers. She also gave another
example of a tree that has strong healing powers. He said:
The Transvaal Kooboo umbovana buck has powers to heal worms in calves. Children need to
be taught this knowledge, because it is valuable, and it is readily available in villages. Just
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imagine how much you would pay if you go to the veterinary doctor or pharmacy. Children
should be taught this knowledge at school, because they will grow up to be farmers and they
will need such knowledge to treat their cows and goats. Everything is learnt at school these
days. Children spend most of their time at school than in villages, so everything should be
learnt at school.
The HOD continued to give another example:
Even ukufa kwezinkukhu kwelapheka kalula nge SiNtu (chicken diseases are easily treated
using traditional methods). Inhlaba (aloe) juice is mixed with water and given to chickens to
drink, and they get healed.
This HOD said that chicken diseases that are treated using inhlaba include bird flu,
coccidiosis, newcastle etc. He believed that such information should be included as a
category of IKS into the formal NS curriculum. Teacher 2 from school E supported her HOD’s
assertion that traditional veterinary medicines are effective in the treatment of domestic
animals. She argued that ichena is another traditional medicine that is used to treat
different chicken diseases, and to chase snakes away from the chicken foul run.
The ability of African farmers to successfully deal with diseases that affect their livestock is
saluted by Martin (2003) who praises African farmers for saving money by using traditional
veterinary medicines than buying expensive Western medicines that sometimes prove to be
ineffective. Most participants concurred that Western veterinary medicines are scarce in
communities, and as a result it is worthwhile to incorporate traditional veterinary medicines
as a component of IKS that should be incorporated into the formal NS curriculum, so that
learners could acquire it at school and be able to use it fruitfully in their communities. The
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general feeling of participants was that once incorporated into the formal NS curriculum this
knowledge would motivate learners to like school, because unlike Western science that is
not context specific IK is relevant and used on a daily basis in communities where learners
come from.

5.6.2 Traditional diets, food processing and preservation
During the interview in response to the question: which categories of scientific IKS should be
incorporated into the NS curriculum in Phongola schools? Headmaster 1 from school E said:
Traditional foods, ngoba kulezinto bakhona abantwana abangasazi ngokudla kweSiNtu
(because nowadays there are certain things that some children no longer know about
traditional foods).
The view of including traditional diets, food processing, and preservation as a topic in the
formal NS curriculum was raised by respondents in all Phongola schools that participated in
the study. Headmaster 1 at school B asserted that he would be happy if traditional diets
could be part of IKS that should be incorporated into the formal NS curriculum. He believed
that it was crucial for learners to be taught how traditional foods are gathered, prepared
and preserved. He argued that traditional foods are healthier than Western foods that are
produced under artificial conditions. He asserted that:
In our villages we have healthy traditional foods such as obhatata (sweet potatoes), inkobe
(this food is made up from a mixture of cooked dry maize, beans or ground nuts, or round
nuts, or all). Imbuya (traditional vegetable), pumpkin leaves (traditional vegetable). Children
should be taught these kinds of healthy diets at school, because most of them are hardly at
home. They spend most of their time at school.
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The Headmaster went on to argue that children should be taught about a balanced diet at
school because a healthy diet helps in the fight against diseases that of late have become a
common phenomenon in communities. He argued as follows:
You know, these days we have serious health problems because of what people eat. There
are problems of high blood pressure and diabetes. These diseases were not known in the
olden days. Long ago people used to eat original health traditional foods not these Western
GMOs that are eaten these days. So if children are taught about these healthy traditional
diets it will help. They will be able to prepare and preserve traditional foods, and they will be
motivated to stick to healthy traditional diets in their communities. If people eat healthy
diets diseases will be reduced in communities.
The Headmaster was convinced that traditional foods make up a balanced diet capable of
assuring people good health in communities. He was also convinced that most Western
foods are unhealthy. His arguments that traditional foods are health are validated by a study
that was conducted in India by Taylor & Francis (2015) which proved that indigenous
traditional foods are of high nutritional value.
In school B HOD 1 and teacher 1 were in congruency that traditional diets should be
incorporated into the NS curriculum. HOD 1 attested that:
Abantwana kumele bafundiswe (children should be taught) how traditional foods are
prepared, and how they are processed and preserved. The problem is that we don’t take our
own knowledge seriously. We tend to wait for someone to come from Europe and tell us that
our knowledge is important. Europeans will never do that. Look at what European investors
have done. They have stolen our traditional foods and they are selling them in their
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restaurants at a higher cost. Inkukhu yemakhaya (a rural chicken) for instance is very
expensive in restaurants, because of its high nutritive value than the Western broilers
The HOD continued to argue that:
Traditional vegetables are also expensive in restaurants. This proves how nutritious our
traditional foods are. They are on high demand and they fetch a lot of money in the market.
Our children therefore should not be deprived this valuable knowledge in schools.
In addition to the assertion of HOD 1, teacher 1 from school B asserted that, apart from
teaching children at school how traditional foods are processed and preserved; children
should also be taught the value of traditional diets to the human body. She argued that:
Children should be taught what traditional foods do in our bodies. Like okra is good for
making human joints healthy and flexible. It saves our cartilage in our joints like knees.
Amakhowa (mushrooms) are good for cancer prevention. Umqombothi (traditional opaque
beer) cures ulcers and running stomach. Inkakha (a bitter traditional vegetable) cures BP
(High Blood pressure). Wild fruits like amanumbela, umkhuhlu, and amathunduluka are also
parts of traditional foods, and they boost the immunity system. Some of them cure certain
ailments.
This teacher was delighted, and she was of the view that if traditional diets could be taught
in detail as a fully fledged IKS topic in the NS subject, health problems could be curbed in
communities. She believed that traditional diets are not promoted in the formal school
curriculum, and as a result their usage rate in households has declined to the detriment of
the much treasured good health in African communities. She argued that many people
nowadays eat Western diets, because such diets are promoted by the school curriculum.
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She was of the view that once schools start teaching about traditional diets the usage rate
of such diets in communities will increase, because people tend to believe that everything
that is taught at school is good. She believed that the high uptake rate of healthy traditional
diets would reduce the rate of ailments and diseases tremendously in communities due to
the nutritive value contained in traditional foods that is good in strengthening the immune
system. The World Bank (2004), Masemula (2013) share the same sentiments that
traditional vegetables like cassava leaves, sweet potato leaves, and amaranthus have highly
nutritive value that is good for human health.
The notion of teaching learners the gathering, preparation and preservation of traditional
foods at school was also echoed by participants in school A. HOD 1 at school A asserted that
children should be taught at school in the formal NS curriculum how traditional foods are
gathered, prepared or processed and preserved. He had the following to say:
Children should be taught at school in the Natural Science subject how traditional foods are
processed, because this process is scientific. They should be taught how to process and
preserve biltong, vegetables such as umjumbula, cassava leaves, cassava roots and ugume
(roasted dry maize).
HOD 1 and teacher 2 at school A explained what ugume is. They said that ugume is prepared
from dried maize. To prepare it dry maize is roasted and then crushed into mealie meal. This
mealie meal can be eaten as it is through licking it (ukuyikhuma), or it can be mixed with
water and eaten as thin porridge, or it can be mixed with water and used to bake cakes.
Teacher 2 said that, ugume is carried by miners when they travel for long distances from
their homes back to mines where they work. Their wives prepare and pack for them ugume
and they eat it along the way as they go back for long distances to their work places in
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mines. HOD 1 argued that the process of preparing ugume is almost the same as what his
grandmother used to tell their mothers, that when they were young their parents used to
cook the lungs of cows and dry them. After these lungs were dry enough they were crushed
into a powder. This powder was then stored in containers and eaten during the dry season
when there was less food from the fields. At times this powder was mixed with water during
war time when people were in hiding where there was no food. HOD 1 said that he was
craving for ugume. He said that once he visited his rural village he would ask his mother to
prepare ugume for him. The knowledge and skills of preparing, processing and preserving
traditional foods by local people are highlighted by Zanini (2002) who posits that elderly
African women are the custodians of IKS and technological practices of drying fruits,
vegetables and edible insects. Participants felt that the knowledge of preparing, processing
and preserving traditional foods should be preserved and passed on to the next generations
through documenting it and incorporating it into the formal school curriculum.
At school C and School D NS teachers who participated in the study argued that traditional
alcohol brewing is full chemistry that deserves a place in the formal NS curriculum. They
argued that the inclusion of traditional foods preparation and preservation into the formal
NS school curriculum would enrich the curriculum and make it relevant to the needs of
communities. Such a curriculum would attract many students as it would be resonating with
what is practically necessary in communities where they come from.

5.6.3 Traditional Medicines and Health
The majority of participants in Phongola schools who partook in the study argued that,
traditional medicines can be a good and relevant topic in the formal NS curriculum under
the Indigenous Knowledge strand. Participants in school D during focus group discussions
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said that Western medicines are expensive and inaccessible, people walk for long distances
to access health services in rural areas, but traditional medicines are readily available within
their environment. During data collection it was observed that in most rural areas there
were no medical centres such as clinics and hospitals close to the settlements. Health
facilities were located far away from the majority of rural settlements. Accessing these
centres is also a challenge because of transport scarcity, expenses and poor dust roads.
Participants were of the view that if children were equipped with the knowledge of
identifying, preparing, and using traditional medicines, health and care services would
improve in communities. Mhame (2004) reiterates that local communities continue to use
indigenous medicines due to their availability.
The notion of teaching children how to prepare traditional medicines at school was also
raised by HODs and teachers at school A and school C. These participants argued that
children should be taught about different types of plants and roots that are used to treat
different diseases in the communities. Heinamann (2004) posits that traditional medicines
are used to heal different types of diseases in communities. Since traditional medicines are
used effectively to cure different diseases it is therefore essential for such knowledge to be
cascaded down to learners through the formal school curriculum in order to ensure its
perpetual survival and use.
Teacher 1 from school C argued that there are many plants, roots, and fruits that have
healing powers. He asserted that:
If children are taught at school the types of traditional plants that cure diseases, this can be
helpful in reducing diseases in communities, because these plants are in abundance in their
communities, for example the African potato is used to treat STIs (sexual transmitted
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diseases) and many other diseases that affect people in communities. Uchuchuza (black jack)
is used to cure STIs also. You crush its leaves and mix them with water and then bath to cure
STIs such as syphilis and gonorriah.
The treatment powers of African potato are also noted by De Klerk (2004) who asserts that
the African potato called Hypoxis is used by traditional healers to treat diseases such as
cancer of the bladder and prostate, as well as sexually transmitted infections.
HOD 1 from school C added that ishashaza is used to cure sore throat. This HOD
accentuated that:
Even milk can be used to treat certain diseases. Milk is healthy of course especially goat milk,
but it is also used to treat diseases that affect people. The problem is that most people
nowadays no longer know that because these things are not taught at schools and most
people have adopted Western life styles and abandoned our traditional ways. Women’s
breast milk for instance is used to cure eyes, and donkey milk is used to cure tuberculosis and
asthma.
The HOD went on to say that, traditional medicines and health are broad fields that children
are supposed to be taught at school, because they are relevant to the needs of communities
where learners come from. He argued that public health activities such as circumcision
practised in communities especially the Xhosa community should be taught in the formal NS
curriculum, and be linked to health and hygiene as well as reduction of chances of
contracting STIs. He attested that elders in communities circumcise young boys successfully
the same way medical doctors do in clinics and hospitals. He proclaimed that the art and
skills that traditional doctors employ to administer circumcision in communities is purely
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scientific and such kind of scientific knowledge and skills should be given space in the official
NS curriculum in order to expose and equip learners with this broad and diverse scientific
Indigenous Knowledge. The HOD was supported by teacher 2 from the same school C who
asserted that, there is rich Indigenous Knowledge in public health that should be taught in
schools especially in the science curriculum. She was confident that elders in communities
possess vast knowledge on public health that should be tapped and taught in schools. She
argued that:
Ababelethisi (midwives) know how to help those delivering. They help women to deliver
successfully in traditional huts in rural areas. Asebophe kakhulu (those women who bleed
too much during delivery) they know what to administer traditionally.
This assertion was supported by teacher 1 from school C who argued that traditional
midwives are good in doing their work of helping women to deliver in villages. She asserted
that due to their knowledge and good skills in helping women to deliver in communities,
some of them were asked to assist in medical centres and hospitals due to the shortage of
qualified midwives in health facilities. This participant continued to assert that traditional
midwives know how to induce labour if need be. Ngoma & Siachapha (2017) argue that
studies conducted in Ghana, Nigeria, Tanzania, Zambia, and Zimbabwe have proven that in
most of these communities women deliver at their homes with the help of traditional
midwives. These studies further proved that some pregnant women in these communities
use traditional herbs to induce labour. All this traditional knowledge according to
participants needs to be incorporated into the formal NS curriculum under the proposed
new IKS knowledge strand. They felt that learns need to be taught different types of plants
and trees that are used to treat different types of diseases so that learners could use this
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knowledge to cater for their health needs and those of others in villages where they come
from. Teacher 2 at school A argued that:
There are a lot of plants and trees in our villages that are used to treat different diseases.
Elders know these types of plants. They know which ones are good for treatment and which
ones are poisonous. They also know the dosage to be taken, whether you should take the tip
of a spoon , half spoon, a full spoon, half glass or full glass, half a cup or a full cup. It is not
true that traditional medicines do not have dosage measurements.
The teacher argued that sentiments that accuse traditional medicines of having no
measurements originate from Western countries that have a long history of denigrating
African practices, because they want Africans to depend on them. She lamented that there
are some Africans who have developed a dependence syndrome on Western countries. She
viewed such people as unnecessarily depending on Western countries even on issues that
they can effectively handle by themselves better than Westerners. She argued that African
medicines cure better than Western medicines and have no side effects compared to
Western medicines. She said that:
As Africans, we should stop depending on Western countries and come up with our own
African ways and solutions to deal with our health challenges. Our medicines are much
better than Western medicines. Only that Africans have been conditioned to depend on
Western countries. They look down upon themselves. They don’t believe that they can come
up with better solutions to their health problems than those solutions imposed on them by
Western countries.
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These assertions by the participant are in line with the principles of the African Renaissance
theory of development. Matunhu (2013) and Jana (2002) contend that, according to the
African Renaissance theory, Africans should not follow the modernisation theory that forces
them to depend on Western countries, but they should come up with their own solutions to
problems affecting them. Such solutions according to the African Renaissance theory can
only be developed through the use of IKS. By advocating for the teaching of learners
traditional medicines in order to promote their use than depending on Western medicines
that have side effects participants were in line with the principles of the African Renaissance
theory. The African Renaissance theory calls for a stop in the dependence on Western
countries. The theory enlightens Africans to use African IKS to address problems and
challenges facing African communities. Taking this into cognisance participants have a
strong point that traditional medicines and their use should be promoted in the official
school curriculum, so that communities could be empowered to use their own African
traditional medicines than relying on in most cases ineffective expensive, unavailable
Western medicines that have side effects.
Teacher 2 went on to argue that, children no longer spend time with their parents and
elderly people who have knowledge of trees and plants that cure ailments, and dosages that
should be taken. She said that children spend more time in schools with their teachers, so it
is the responsibility of their teachers to impart the knowledge of indigenous medicines to
them. She felt that this could only be possible if such Indigenous Knowledge is incorporated
into the formal school curriculum.
HOD 1 from school A gave some examples of traditional plants and medicines and the kind
of diseases that they cure. He asserted that:
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Elders in villages know a lot of plants that are used to cure numerous diseases, like
umfengwana (stangeria areograss) roots are used to treat internal parasites. Intolwane
roots are boiled and given to cows to treat mange ukusha kwesikhumba senkomo (literally
translated as burning of the cow’s skin), inhlungunyembe (Bushman poison) its roots are
crushed and used to treat worms.
The point of Bushman poison being good for the treatment of worms was also raised by
Headmaster 1 at school B. He said that deworming is a good exercise especially to those
communities that do not have access to clean water. He was of the view that in those
communities the Bushman poison could be used to deal with the problem of internal
parasites infestation. HOD 1 at school A was joined by teacher 1 to explain traditional
medicines and diseases that these medicines cure. Teacher 1 said:
The buck of umkwakwa is used to treat the running stomach. The patient chews this buck
and treatment occurs. If someone is suffering from head ache donkey dung is burnt and
he/she smokes or inhails the smoke, then the headache is cured.
These assertions from teacher 1 from school A that traditional plants are effective in healing
diseases, infections and ailments affecting people in communities are in congruence with
Landazuri, Chimorro & Cortes (2017), who reiterate that high percentage of the world’s
people suffering from ailments such as hypertension use traditional herbal medicines for
primary health care. They argue that traditional medicines are readily available in
communities and have low costs, better acceptability, and lesser side effects than Western
anti-hypertension drugs.
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HOD 1 added some of the traditional medicines that are used to treat diseases in
communities. He asserted that:
…For injuries and soars ikati plant is used for the treatment. Ikati plant leaves are crushed
and the juice produced is dropped on the wound, then the wound or soar is healed. For chest
pain, coughing, dry throat, asthmatic, pure bee honey is used to cure these. This should
however be pure rural bee honey not artificial honey sold in stores. Amaxolo amaganu
lentanga zakhona kwelapha ama alcers (the barks and seeds of amarula tree are used to
cure alcers). Jinseng from the Khoi San and Khoi Khoi community gives energy like red bull is
doing now. It was used by travellers who travelled for long distances. Ichena chases away
snakes. Isibiba senyoka cures snake bites and also chases away snakes. Uphephetha (bush
tea) is an African traditional plant. The problem is that education came with Westerners who
applied their own knowledge and excluded our own valuable knowledge.
HOD 1 and teacher 1 both from school A concurred that, traditional medicines is an
important topic that should be taught at school, because it touches on the sensitive field of
Public Health where the government is struggling to offer a satisfactory service to
communities. They argued that if children are empowered with this knowledge of using
traditional medicines to treat different diseases, then health service delivery would improve
in communities through the use of indigenous treatments that children learn at school.
Assertions from these participants about the role played by traditional medicines in
societies are validated by Abah et al (2015) who posit that, indigenous Africans like other
indigenous people elsewhere rely on plant and animal based medicines to meet their health
care needs. A wide variety of plants, animals, birds, reptiles, amphibians, fishes, mammals,
and insects are vital components of African traditional medicines. This proves that African
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traditional medicines are broad and diverse. Teaching children about traditional medicines
in schools would enable them to use this knowledge to deal with health challenges affecting
their families and communities, and even those health challenges that affect learners
themselves.
The majority of teachers in Phongola schools who participated in the study argued that the
teaching of indigenous medicines and health in schools would enable learners to appreciate
and understand the health and sanitation topic better, because it will be talking to their
daily experiences in their villages. Headmaster 1 at school B reiterated that the Ministry of
Basic Education through its CAPS 2012 curriculum documents instructed teachers to involve
learners in class by teaching from the known moving to the unknown. He believed that
incorporation of IKS categories such as traditional medicines and health would promote
that, because learners would be having prior knowledge on traditional medicines, and
health issues such as circumcision. He argued that such knowledge would enable learners to
be involved in class. Ekeke, Dorgu & Theresa (2015:4) accentuate that, ‘indigenous
education enhances educational effectiveness by providing an education that adheres to an
indigenous person’s own inherent perspectives, experiences, language and customs. Social
constructivists like Vygotsky argue that children learn better from their social environment
through interacting with others, parents and elders.
Headmaster 1 from school B had a good view that traditional medicines and health as a
topic in NS would be understood better by learners, resulting in their involvement during
lessons since it is the kind of knowledge that exists in their social environment. Lesley (2007)
sees the integrating Western and Indigenous Knowledge Systems as the basis for effective
science education in South Africa. It is essential to state that for thousands of years the
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African IKS existed and Africans had their own education systems long before Western
education was introduced by European colonialists and Missionaries. It can therefore be
argued that the introduction of Western education meant that learners faced the conflicting
demands of the new education and those of their home cultures, because the purpose,
content and processes of knowledge transmission of Western education conflict with those
of indigenous education. In order to deal with these challenges it is essential for policy
makers, scholars and education decision makers to realise abd appreciate that Africa has
rich IKS that can be holistically and meaningfully integrated into the Western school
curriculum for improved outcomes. Constructivism calls for the learner centred approach to
teaching and learning. CAPS 2012 curriculum documents call for learner involvement in
class. Learners can only be involved in their learning if IKS that form their prior knowledge is
incorporated into the formal school curriculum. The African Renaissance theory principles as
Matunhu (2013) argues should be adopted and Western principles of modernisation theory
of development dropped in order to make the incorporation of scientific IKS into the formal
NS school curriculum possible. If teachers begin to teach learners NS from the known to the
unkown after the incorporation of IKS into the formal NS curriculum improved outcomes
would be achieved. Another category of IKS that participants said should be incorporated
into the NS curriculum is traditional weather forecast.

5.6.4 Weather forecast
The environment where learners come from is a weather station on its own right argued
Head teacher 1 from school E. She proceeded to argue that indigenous ways of forecasting
and interpreting weather should be incorporated into the formal NS curriculum. She
contended that such incorporation could only be possible if the Ministry of Basic Education
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changes or reforms its policy and holistically embraces IKS. At school B Headmaster 1 argued
that, learners already know traditional ways of forecasting and interpreting weather, and if
such a topic is included in their NS subject it would enable them to learn from what they
already know. Such a situation according to him would motivate learners to like school,
because it will be relevant to their prior knowledge and experiences. Canella & Reiff (1994)
and Richardson (1997) assert that according to constructivism perspective to teaching and
learning learners construct their knowledge and understanding through interactions of what
they already know and believe, with the ideas, events, and activities that they come into
contact with.
Participants at school A also believed that weather forecast is a good IKS category that
should be incorporated into the formal NS curriculum. Teacher 1 from school A argued that
local people have their own traditional and original ways of forecasting and interpreting
weather. He argued that local people use certain signs like trees producing flowers,
appearance of certain species of animals, plants and birds to interpret weather. He gave
examples that the appearance of many shallows indicates that it is about to rain, when
animals like bucks produce a lot of young ones it shows that it is a year of plenty rains.
These arguments of teacher 1 about traditional weather forecast techniques are in line with
the arguments from Risiro, Mashoks, Tshuma, & Rurinda (2012) who posit that African
people in their communities have their indigenous ways of forecasting and interpreting
weather using certain signs from trees, animals, and birds. Risiro et al (2012) continues to
accentuate that, the presence of stock birds signal the onset of the rain season. Breeding of
goats also mark the onset of the rain season, while if ants are seen sealing holes into ants
mound, it shows that rain will fall soon. The appearance of a large number of quall birds
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indicates the onset of winter season, while the laying of eggs by gunea fowls marks the
onset of the summer season.
Participants who took part in the study in Phongola schools felt that the inclusion of
traditional ways of weather forecast into the formal NS curriculum would make the NS
curriculum relevant to learners who come from rural areas. They believed that in order for
the curriculum to serve its purpose it should be relevant to the environment and be able to
address the needs of that particular environment where learners come from. HOD 1 from
school A argued that:
At the present moment, the NS curriculum forces us to teach Western science that in most
cases does not address the needs and interests of rural learners that we are teaching. If
indigenous ways of forecasting weather are introduced into the NS curriculum such a move
would enable the curriculum to serve the interests of a rural child that have long been
neglected in the formal curriculum.
The HOD continued to assert that:
Elders in communities do not only know how to interpret weather using traditional
knowledge, but they also know how to influence it using their ways. For example in the olden
days if rain did not fall during its season, virgin girls were taken up to the mountain to pray
for the rain and it would rain after that. They carried indigenous food like ukhamba with
beer inside on their heads. This food was left up the mountain. While they were up the
mountain, they prayed to the ancestors and God for rain. Remember that traditionally there
is a coalition between God and ancestors. This ceremony was called umkhosi
kaNomkhubulwayo.
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Teacher 2 from the same school added that:
It is called umkhosi kaNomkhubulwayo, umkhosi oxotsha indlala lesikhonyane (the ceremony
of uNomkhubulwayo, the ceremony that chases away hunger). It was done when there was
drought, and it was a prayer to God for rains and a better harvest.
These participants argued that African people had their own good ways of life before white
colonialists came to disturb them. They felt that 23 years after independence in South Africa
it was high time that indigenous science is embraced in the formal science curriculum,
because it is valuable and relevant to the daily lives of millions of South Africans in
communities. Kamara (2003) confirms that local communities in Africa use IKS for survival
and to predict weather for Agricultural and farming purposes. Kamara (2003) goes on to
reiterate that local people use the position of the sun and the cry of specific birds on trees
near rivers to predict the onset of the rain season for farming. This helps them to prepare
adequately for the farming season. He also argues that villagers use the presence of certain
plant species to indicate a low water table. All this valuable knowledge can only be
preserved in the formal school curriculum and shared with children to empower them for
community duties and responsibilities.
It was observed during data collection that the majority of learners come from rural areas
where there are scarce radios, televisions and newspapers to give them weather forecast
results. Traditional ways of weather forecasting therefore remain the sole vital option to
them. It can be argued that to them learning about Western ways of weather forecast at
school in isolation of traditional ones is irrelevant to say the least, because these Western
methods do not apply to their local environments in communities where they come from.
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5.6.5 Environmental and Disaster Management
Participants in Phongola schools felt that traditional environmental and disaster
management ways and techniques should be incorporated into the NS curriculum. HOD 1 at
school C asserted that in the NS syllabus learners can also be taught different traditional
ways of managing the environment. He went on to say that:
In the NS curriculum children can also be taught indigenous ways of detecting, and
managing natural disasters.
This viewpoint of incorporating traditional environmental and disaster management
techniques into the formal NS curriculum was also raised by Headmaster 1 at school D who
attested that nowadays environmental management is a contentious issue in societies. He
argued that communities possess vast and deep knowledge of environmental management
such as preserving forests and certain types of trees and plants, preventing and controlling
pollution, preventing and controlling soil erosion. He emphasised that such knowledge
should be incorporated into the formal NS curriculum in order to empower and produce
learners who will be responsible for their environmental management in their communities.
He asserted that:
There are many traditional ways of managing disasters such as drought, famine, and floods.
In-fact our elders in communities possess vast knowledge of predicting natural disasters,
preparing for them and managing them once they occur. Our children should be taught such
knowledge and skills in schools so that this knowledge does not die with the elders and
become extinct. In-fact the government should be documenting this knowledge because it
surely benefits the government as well. If traditional ways are used to manage the
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environment and disasters, it then becomes cheaper for the government. Once disaster
strikes, communities will help the government to manage it.
The Headmaster continued to argue that there are a lot of traditional ways of predicting
natural disasters that should be documented and taught children at school. Teacher 1 and
teacher 2 from school D said that, there are certain signs that signal the coming of natural
disasters, for example the shape or colour of the moon indicating lack of rain and drought.
Non-appearance of certain animals and plants indicating that drought is imminent. Drying
up of certain swamps and pools in rivers that have never dried up before indicates the
impending drought. The colour of the moon especially if certain parts of it are painted red
indicates impending wars. The appearance of certain stars, birds and plants signal excessive
rains and floods. These assertions from participants are valid, because Kamara (2003) also
raises related points on traditional ways of predicting disasters in communities. He contends
that, local communities can predict and manage natural disasters for example, floods can be
predicted from the height of the birds’ nests near rivers. Moth numbers are used to predict
drought.
Chikaire, Osuagwa, Ihenacho, Oguegbuchulam, Ejiogu-Osuagwu, & Obi (2012) reiterate that,
the World Conference on Science in Budapest in 1999 recommended that scientific and
traditional knowledge be integrated in interdisciplinary projects dealing with links between
culture, environment and development in areas such as the conservation of biological
diversity, management of natural resources, understanding of natural hazards and
mitigation of their impact. Chikaire, Osuagwa, Ihenacho, Oguegbuchulam, Ejiogu-Osuagwu,
& Obi (2012) go on to argue that indigenous people needed not to be told by external
agencies on how to manage their environment and natural resources. It should however be
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seriously noted that if Western Knowledge continues to be taught alone in schools on how
the environment and natural resources should be managed, then Western imperialist
agencies will continue not only to tell but to dictate to indigenous people how they should
manage their environment and natural resources. Indigenous people can only be
empowered to have a say on how their environment and natural resources should be
managed through incorporating traditional environmental and disaster management
techniques into the formal school curriculum.
It is surprising that 23 years after independence in South Africa despite world conference on
science Budapest 1999 recommendations, IKS have not yet been holistically incorporated
into the formal science curriculum. This is despite the fact that CAPS 2012 NS curriculum
documents call for the adoption of the constructivist learner centred approach that
advocates for the involvement of learners through teaching from the known to the
unknown. The only thing that the child knows as they leave home to school is their IKS that
they use at their homes and communities. Constructivism as an approach to teaching and
learning therefore can only be a reality in NS if scientific IKS categories are incorporated into
the formal NS curriculum. Constructivism and the African Renaissance theory are aligned,
because the African Renaissance theory calls for the development of Africa using Africa’s
Indigenous Knowledge. Constructivism calls for the learner centred approach through
contextualising education to the child’s environment in order to make it possible to involve
all learners through teaching from the known to the unknown. What learners already know
is their IKS.
In a nutshell participants in Phongola schools stated and explained the types of scientific IKS
they deemed essential for incorporation into the formal NS school curriculum. They also
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gave salient justifications as to why such categories of scientific IKS should be incorporated
into the formal NS curriculum. They stated and justified the incorporation of the following
scientific IKS into the formal NS school curriculum:


Traditional veterinary medicines



Traditional diets, food processing and preservation



Traditional medicines and Health



Weather forecasting



Environmental and disaster management



Traditional values uBuntu lenhlonipho (Humility and respect)

Some participants in Phongola schools felt that Traditional values, uBuntu lenhlonipho
(Humility and respect) should also be incorporated as an IKS category into the formal NS
curriculum. They believed that, Ubuntu is a core value that should be inculcated to learners
through the formal school curriculum. It is essential to state that the principles of Ubuntu
promote peace, tolerance, and harmony among people coming from different cultures,
races and tribes.
Categories of IKS that participants justified for inclusion into the formal NS curriculum are
supported by literature from authorities such as Ekeke (2015), Thompson (2017), Morris
(2005), Kaya (2007), Heinamann (2004) and Catherine & Hoppers (2017). Participants from
Phongola schools came up with 6 IKS categories they deemed necessary for incorporation
into the formal NS curriculum. They asserted that these categories are essential and
relevant to the interests and needs of communities where learners come from. Participants
felt that incorporation of these categories of IKS into the formal NS school curriculum would
ensure sustainable development in communities. It should be noted however that further
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research would come up with some additional scientific IKS categories that also deserve to
be incorporated into the NS school curriculum. The fact that IKS are vast and diverse is
demonstrated by Catherine & Hoppers (2017) who tabulate them as follows, agricultural,
meteorological, ecological, governance, social welfare, peace building and conflict
resolution, music, architecture, sculpture, textile manufacture, metallurgy and food
technology, astronomy, farming and irrigation, as well as fisheries. Ekeke (2015) and Abah
(2015) also put forward the following categories of IKS: Agriculture, animal husbandry,
veterinary medicine, use and management of natural resources, primary health care,
preventive medicine, psychosocial care, poverty alleviation, climatic phenomena,
orientation and navigation on land and sea, construction and maintenance of shelter,
preservation of food, as well as collection and storage of water. Some of these categories
were given by participants for incorporation into the formal NS curriculum while others
were not. This shows that IKS are seamless. Participants gave those IKS categories they
thought of as ideal for the incorporation into the formal NS curriculum, but they advised
that research was necessary for the purposes of broadly documenting IKS for the formal NS
curriculum. Research therefore is likely to come up with vast IKS information for the formal
NS curriculum in addition to the information given by participants.

5.7 Parental involvement in the incorporation of IKS into the formal NS curriculum
Lemmer & Van Wyk (2010) contend that extensive research has shown that schooling alone
can-not provide all learners with the personal and cultural competencies necessary for
success. They argue that in order for learners to be successful schools need the involvement
of parents in their children’s education. Almost all participants in Phongola schools that took
part in the study said that, if the incorporation of IKS into the formal NS curriculum is to be a
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successful endeavour parents should be involved. They argued that parents should play a
pivotal role in the whole incorporation process right from the inception stage up to the final
stage. Participants asserted that parents should play the following roles:
-

Motivating children to use IKS

-

Resource persons and assisting learners to do homework

5.7.1 Motivating children to use IKS
Most participants in Phongola schools said that children no longer value IKS, because they
have been colonised into believing that Western Knowledge Systems are better than IKS.
Due to this prevailing scenario participants felt that parents have a vital role to play if
children are to recognise IKS. In response to the question:
What role can parents play in the incorporation of scientific IKS into the formal NS school
curriculum?
HOD 1 from school A said that:
Parents can motivate learners to embrace Indigenous Knowledge Systems.
In response to the same question during focus group discussions teacher 2 from school B
said that:
Parents should encourage children to use traditional knowledge and items instead of
wasting time on social media discussing non-academic issues.
At school D during focus group discussions HOD 1 asserted that:
Parents should practise IKS together with children at home.
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From these responses given by participants, it is evident that if the incorporation of IKS into
the formal NS school curriculum is to be successful parents should play a key role. This
should be the case, because participants’ responses revealed that parents are the ones who
can motivate learners by encouraging them to use IKS at home, and also explaining to them
the importance of IKS. Parents can also be role models by using IKS at home so that learners
can see and appreciates that IKS work practically. This would encourage learners to embrace
IKS right from their communities before they start learning it at school. Once learners
embrace IKS in their communities, they will appreciate learning it at school.
The essence of parental involvement in the education of their children at school is
supported by Maluleke (2014) who contends that, parental involvement refers to the
participation of parents in a wide range of school based and home based activities in order
to improve their children’s education. Maluleke (2014) also argues that parental
involvement offers support and encouragement to students. Participants felt that if learners
are to appreciate and embrace IKS at school, they should be initially encouraged by their
parents at home to embrace it.
Participants also asserted that parents can give children material support in order to
motivate them to embrace IKS. Teacher 1 from school B said that:
Parents need to be engaged so that they can give their children material support that
promotes Indigenous Knowledge Systems. For example, parents can sponsor their children to
visit centres and places that are custodians of Indigenous Knowledge Systems where they
can learn more about Indigenous Knowledge Systems. Like for instance visiting King
Cetshwayo museum where there are a lot on Indigenous Knowledge Systems. There are also
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specialists there who can explain and educate learners more about Indigenous Knowledge
Systems.
The teacher went on to say that, parents could even sponsor their children to attend
traditional ceremonies where IK is still fully practised. He argued that:
Parents really have many ways that they can use to encourage their children to appreciate
IKS. They can for example allow and sponsor their children to attend traditional ceremonies
where they are taught morals, e.g. in ceremonies such as uMhlanga Reed Dance that occurs
annually at eNyokeni Royal Residence here in KZN (KwaZulu Natal), ummemulo (this is like
the 21st Birthday these days. It is a ceremony that is organised for the lady as a confirmation
that she is now grown up and mature. She can have a partner and prepare for marriage).
Umshado weSiNtu (a traditional wedding ceremony).
This participant believed that if parents sponsor their children to attend these traditional
ceremonies, children would tend to see value in their culture and traditional knowledge
systems. This would then encourage them to appreciate and embrace IKS once introduced
in the formal school curriculum. Makubu & Mafa (2013) attest that parents are the ones
who have the responsibility to link children with groups that share responsibility for the
children’s education and future success. Taking this assertion into consideration it can be
said that participants had a pragmatic point when they argued that parents are the ones
who can link learners with centres, institutions and ceremonies that are custodians of IKS,
so that learners could be encouraged to holistically embrace IKS both in communities and in
schools.
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HOD 1 from school C went a step further and elucidated that parental involvement in school
activities should not be haphazard, but it should be systematic and informed if it is to be
helpful in the quest to incorporate IKS into the formal NS curriculum. The HOD’s assertions
are in line with Van Roekel’s (2003) arguments that categorically state that there must be a
clearly defined framework for parental involvement in schools. The HOD proceeded to
assert that:
In the OBE (Outcomes Based Curriculum), there was such advocacy for parental involvement,
but there was no plan as to how parents with Indigenous Knowledge were to be involved.
There was no plan, it was not in the formal curriculum, it was informal, and it was not time
tabled. The teacher who didn’t know a parent could not invite.
The HOD argued that parental involvement should be done in a systematic manner not
haphazardly. He said that if parental involvement is not systematic, then teachers who come
from other places and do not know any parent would not benefit from it. He asserted that:
Parents’ involvement at school should be formal. It should be in the formal curriculum and
time tabled. The Ministry of Basic Education and schools should jointly work together to
identify parents who are experts in Indigenous Knowledge or indigenous practices.
He proceeded to assert that, the South African Schools Act should be amended to broaden
the scope of parental involvement in schools. The South African Schools Act no. 84 of 1996
stipulates that every public school must be governed by a School Governing Board. The Act
commands that the Governing Board must among other things:


Promote the best interests of the school and strive to ensure its development
through the provision of quality education for all learners at the school.
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Encourage parents, learners, educators, and other staff at the school to volunteer
their services to the school.

The South African Schools Act no. 84 of 1996 however does not set a framework elucidating
how parents should volunteer their services to the school. The Act also spells out that
parents must make sure that children go to school. HOD 1 from school C argued that the
schools Act should go deeper and lay down a clear frame work on how parents should be
involved in schools. He maintained that if parents’ involvement in the incorporation of IKS
into the formal NS school curriculum is to be successful, the Ministry of Basic Education and
schools should agree on how parental involvement should be administered. He believed
that a criterion for selecting parents who possess IKS information should be developed, and
schedules and time tables governing parental involvement should also be developed and
implemented. He went on to touch issues of budgeting for and funding parental
involvement in schools. He argued that:
Parents’ involvement should be budgeted for. There should be incentives for parental
involvement activities e.g. offering refreshments and transport to parents who are invited to
come to school to share Indigenous Knowledge with learners.
Issues raised by this HOD on parents’ involvement are of paramount importance. If parental
involvement is to have an impact, it should be systematic, well scheduled and administered.
The issue of incentives would motivate Indigenous Knowledge holders to come forward and
share this knowledge with learners at school. The South African Indigenous Knowledge
Systems Policy 2006 calls for the recognition of IKS holders and custodians. The South
African Schools Policy no 84 of 1996 should therefore recognise IKS holders and custodians
by giving them incentives when they are invited to schools to share IKS with learners and
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teachers. Doing so would encourage parents who possess IKS information to be involved in
schools during and after the process of incorporation of IKS into the formal NS school
curriculum.

5.7.2 Resource Persons
Participants alluded that some parents can be used as IKS resource persons who can be
invited to school to share IKS information with learners. Teacher 1 from school A asserted
that:
Though some parents have been westernised, and some are too young to be called parents,
because some students are ingane zezingane (children of children), but there are some
parents like elderly ones in rural areas who are rich in Indigenous Knowledge.
The teacher proceeded to argue that:
These parents can be used by schools as resource persons. They can be invited to school to
demonstrate practically how fire is made using traditional ways, and how water is
refrigerated in traditional containers. They can also demonstrate to learners how traditional
containers that are used to refrigerate water are made. Water can even be poured into
these containers and left in the laboratory for some days, and then tested after those days to
find out how cool it would be.
This assertion was also raised by teacher2 at school B, HOD 1 at school C, teacher 1 at
school D. They contended that parents could be invited to school to teach learners certain
IKS topics. Teacher 2 from school B argued that specialist parents could be invited to school
to teach or explain how certain things are done, for example traditional Doctors could be
invited to explain how certain diseases are treated. Makhubu & Mafa (2013) who argue that
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parents can visits schools to assist learners in class on topics where teachers need their help
support the strategy of inviting parents to school. Thompson (2017) also highlights the
positive impact of parents and community involvement towards the performance of their
children.
Thompson (2017:16) proceeds to reiterates that, ‘community involvement in lessons at
school has an impact. Last term the topics included weather, climate, and cooking. These
lessons were handled by community members and they were all rich and complex than they
might sound. With cooking for example the community member shared important recipes
from her childhood, but also the stories they were connected to and the people she learned
them from’. Thompson (2017) goes on to testify that at the end of teaching by the
community member learners managed to end up creating a cook book that they could each
have a copy of as a class that preserved these recipes and memories which connect the
Australian broader history and context. This affirms that parents and community
involvement in school activities such as teaching and learning enriches the whole
instructional process by bringing rich knowledge, skills and information possessed by
different parents to the classroom in schools.
Headmaster 1 at school E raised the same point as teacher 2 from school B. They both
argued that parents could assist learners to do their homework since they are specialists in
IKS. Headmaster 1 at school E attested that:
Parents already possess IKS. Learners can go and research from home for example on
traditional foods and medicines.
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This assertion concurred with the views of teacher 2 from school D who asserted that,
parents can be invited to assist educators with IKS in schools. He said that:
Abazali abafani. Kukhona abenza ifarming nabenza ukupheka. (Parents are not the same.
There are those parents who practise farming and those who practise cooking). These
parents can assist schools.
The teacher continued to argue that parents could assist children to do their homework if
the homework is given on IKS which they know than when it is in Western scientific
knowledge that they do not know. The participant was of the view that if home work is
given in IKS parents would be motivated to assist children to do their homework, because
this is the type of knowledge that they are conversant with than WKS. He proceeded to say
that:
Yikho abantwana befeyila (thus why children fail) because parents cannot assist them to do
their home works that are given in Western Scientific Knowledge.
If homework can be given on IKS, parents can indeed help as Makhubu & Mafa (2013) argue
that, parents can take instructions from teachers to monitor and assist their own children at
home on learning activities that are co-ordinated with the children’s class work. These
activities therefore can be co-ordinated better by parents if they are on IKS which is the
knowledge that parents understand than when they are on WKS that are alien to the
majority of parents especially in the periphery of rural areas. Van Roekel (2017) supports
the participants’ assertion that parents can assist learners in doing their homework. He
argues that, parents can be involved in the school activities to help their children in doing
their homework.
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Some participants asserted that parental involvement in the incorporation of scientific IKS
into the formal NS curriculum can be in the form of buying their children IKS study material
and items. They argued that learners are likely to understand and perform well in IKS if their
parents empower them with much needed IKS study materials and any other relevant
resources. Epstein (2002) contends that, if parents are involved in school they tend to buy
learners equipment and materials. Peters (2008) on the other hand posits that, learners
who enjoy parental support tend to be motivated and participative in class. Taking these
assertions into account it can be said that if parents are involved in the incorporation of
scientific IKS into the formal NS curriculum, they will tend to offer material support to
learners. Such material support will motivate learners to embrace IKS and accept it as a
legitimate knowledge strand in the formal NS curriculum.

5.8 Techniques of incorporating IKS into the formal NS curriculum
Different studies have come up with different techniques of incorporating IKS into the
formal school curriculum. Jacobs (2015) advocates for the incorporation of IKS into the
formal science curriculum through training teachers so that they become confident to use
IKS in class. He argues that the results of his study indicated that teachers who attended the
workshop and were trained to integrate IKS into the science curriculum were more
confident than those teachers who were not trained to integrate IKS into the science
curriculum. He proceeds to argue that, this increased confidence resulted from the
workshop which enhanced the teachers’ IKS content knowledge that made them less
dependent on the learners for examples of IKS. Jacobs (2015) seems convinced about IKS
content that is generated by workshops. It should how-ever be noted that IKS generated by
workshops cannot be comprehensive enough to drive a formal NS science subject
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curriculum. In order for IKS to be comprehensive and adequate its content should be
embedded in the science curriculum its-self.
In Malawi according to Phiri (2008) only exclusive Indigenous Technologies were integrated
into the Malawian Primary school Science and Technology curriculum. Phiri (2008) however
feels that scientific IK is broad and it was supposed to be integrated broadly into the
curriculum beyond technologies.
In the study participants came up with salient techniques that can be used to incorporate
scientific IKS into the formal NS curriculum. In response to the question: Which
techniques/methods can be used to incorporate IKS into the formal NS curriculum
successfully? Participants asserted that in order for IKS to be successfully incorporated into
the official NS school curriculum the following techniques should be used:
-

Policy review

-

Budgeting for IKS

-

Documenting IKS into NS study material

-

Training teachers on IKS

5.8.1 Policy review
Participants in the Phongola schools that participated in the study unanimously advocated
for the review of the Ministry of Basic Education Policy in order to create a clear framework
for the successful incorporation of IKS into the formal NS curriculum. Participants at school
C and school E argued that the starting point for the incorporation of IKS into the formal NS
curriculum is through reviewing the Ministry of Basic Education policy, and the South
African Schools Act no 84 of 1996. They contended that a review of these documents could
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set a framework for the inclusion of IKS as a complete knowledge strand in the formal NS
curriculum. Participants in school E concurred that in order to succeed in the incorporation
of IKS into the formal NS curriculum, the government should be lobbied forcefully to review
the Department of Basic Education policy and make sure that it incorporates IKS as a
knowledge stand in the NS school curriculum, so that valuable scientific IKS could be saved
from extinction.
Headmaster 1 at school E argued that teachers cannot teach IKS if it is not in the curriculum,
because policy dictates what should be taught in the curriculum. The Policy and Assessment
Statement (CAPS) for Natural Science and Life Science, Department of Education (2012)
recognises IKS and affirms the importance of such knowledge in science education.
According to these policy documents teachers are expected to integrate IKS in their lessons.
Emphasis of these documents is on using IKS to supplement lessons whose content is
composed of Western Knowledge. The policy documents do not give IKS legality of being a
fully fledged knowledge strand in the official NS curriculum. To the contrary, the policy only
instructs teachers to integrate IKS when delivering Western science. By so doing, the policy
portrays IKS as junior to Western knowledge. Brown (2000) raises concerns that African
governments have continued with colonial education policies that denigrate IKS and such
policies continue to serve the interests of colonial masters.
Participants had a strong point that the Department of Basic Education policies should be
revised in order to embrace IKS in a broader and holistic manner. The policy is the one that
gives direction and guidelines on what is supposed to be learnt in the curriculum. The CAPS
(2012) NS curriculum documents are not explicit as policy documents on how teachers are
supposed to integrate IKS in their teaching. It seems discretion is left to each and every
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teacher as to how IK is supposed to be integrated into the formal curriculum. Leaving
everything on the discretion of the teacher would make the whole process haphazard,
unsystematic and unsynchronised. Instead of the discretion of incorporating IKS into the
formal curriculum to be left to teachers, it is the CAPS (2012) NS curriculum documents that
are supposed to spell out IKS categories that should be incorporated into the formal NS
curriculum. Participants in Phongola schools that took part in the study felt that the policy
documents should be reviewed consultatively with all stakeholders so that they incorporate
IKS in an orderly and comprehensive manner.
The review of these NS Curriculum and Policy Statements of 2012 is further necessitated by
the findings of Jacobs (2015), where the results of the study indicated that teachers did not
have sufficient knowledge of IKS to teach this aspect confidently to learners. Participants in
Phongola schools raised the same concern during focus group discussions that teachers
especially young ones lack knowledge on IKS, and there are no sources in schools where
they can get information on IKS. Taking this situation into account it is imperative for the
Ministry of Basic Education to review its policy and allow for the generation of official IKS
study material culminating in the incorporation of IKS as a full knowledge strand in the
formal NS curriculum. Having an IKS strand in the NS curriculum would afford an
opportunity to learners who are knowledgeable in IKS.
5.8.2 Budgeting for IKS
In most schools that participated in the study in Phongola, participants argued that IKS could
only be successfully incorporated into the formal NS curriculum if the government budgets
and allocates enough resources for such incorporation. HOD 1 in school D argued that:
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The government should come up with a sufficient budget to incorporate IKS into the Natural
Science curriculum, to promote IKS centres, research, and to promote IKS custodians in
communities.
The HOD further argued that, without an adequate budget the paucity of resources will
prevail and result in the failure to incorporate IKS into the formal NS curriculum successfully.
These sentiments were also raised by Headmaster 1 at school B, who argued that projects in
schools usually fail because of lack of adequate resources and funding. He said that:
Teachers might be willing to incorporate IKS into the curriculum, but if there is no
government support in the form of budgets and resources such an initiative is likely to face
some challenges.
Without a budget and relevant resources, it would really prove difficult to incorporate IKS
successfully into the formal NS curriculum. Though the CAPS (2012) NS curriculum
documents highlight in passing that teachers should integrate IKS when delivering their
lessons, the Department of Education’s 2017 budget does not have a specific allocation for
the holistic integration of IKS into the official school curriculum. There is no allocation even
for training teacher in IKS or for developing official IKS study material for the science
curriculum. Participants therefore raised vital points when they argued that the
incorporation of IKS into the formal NS curriculum should start from policy review so that
issues of budget and relevant IKS resources could be addressed by the policy.

5.8.3 Documenting IKS into official NS study material
Shizha (2007) and Dei (2000) reiterate that in most African schools there is still accurate
shortage of official IKS study material. In schools during an analysis of official NS study
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material such as Platinum Natural Science learners’ Book 9 ninth impression 2014, Hennings
(2014) Natural Science Learners’ Book 8, the Natural Science Teachers’ Guide Grade 8 – A
(CAPS) 2017, and the Natural Teachers’ Guide Grade 8 – B (CAPS) 2017, it was discovered
that IKS content only makes a paragraph in some of these sources. In some of these sources
however IKS information is non-existent. These sources really show that IKS have not yet
been documented in the official NS official study material.
Most participants in Phongola schools said that official NS text books do not have IKS
information. They alluded to that if the incorporation of IKS into the formal NS curriculum is
to be successful, then the Ministry of Basic Education should work with schools,
communities and publishers to document IKS and publish it in official NS text books and
hand books. Headmaster 1 at school B said that:
If Indigenous Knowledge is to be integrated into the Natural Science curriculum, the Ministry
of Basic Education and publishers should publish books in Indigenous Knowledge for use by
teachers and students. The books that are used now do not have information on Indigenous
Knowledge.
The Headmaster went on to argue that both the publishers and the Ministry of Basic
Education should work closely with parents when they are researching and developing IKS
official study material for the NS curriculum. The Headmaster argued that:
Parents should be involved in the development of Indigenous Knowledge study material since
they are still using Indigenous Knowledge in their communities. There is a lot of science
happening in communities that NS researchers and book publishers could be interested in,

283

for example in some rural areas amasi are prepared using fresh milk and lemon. Yes! Lemon!
Lemon acts as an acid. This is scientific Indigenous Knowledge.
The Headmaster continued to argue that, if researcher and textbook publishers involve
parents they would get a lot of IKS information from them for the documentation of official
NS study material. At school E participants during focus group discussions asserted that,
publishers can either publish IKS’ own study material or IKS material can be included as a
knowledge strand in the official NS study material that is already in use in schools. This
would result in a long awaited scenario where by IKS and WKS exist side by side as equals in
the same official NS study material.
Shizha (2007) advocates for the incorporation of IKS into the school curriculum text books in
order to avoid a situation whereby teachers and learners are only guided by information
that have been documented in Western science text books and study guides. Class
observations in Phongola schools and an analysis of official NS study material revealed that
NS teachers and learners in Phongola schools are guided by NS Learners’ hand-books and
teachers’ guides that are laden with Western science. The Ministry of Basic Education therefore should leverage on the existence of the South African IKS Policy 2006, and publish IKS in
the official NS Learners’ hand books and teachers’ guides.
In the Budapest agenda of 1999 during the world conference on science IK was recognised
as scientific. Riding on this recognition and the South African IKS Policy 2006, the Ministry of
Basic Education should research and document IKS into official NS study material in order to
make its incorporation into the NS school curriculum a resounding success. Science should
not be defined in narrow terms of the followers of the modernisation theory of
development who erroneously believe that science is a Western phenomenon. Science is
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broad. Indigenous knowledge is broad as well. The definition and documentation of IKS
should be broader and go beyond simplistic and narrow perception of Western colonialists’
views and perceptions on what science is. Catherine & Hoppers (2017) argue that, in the
Budapest 1999 agenda science was given a broad definition as an expression of human
creativity both individual and collective. Since creativity has diverse expressions, science
therefore ought to be a pluralistic enterprise that easily refers to ways of knowing.
Catherine & Hoppers (2017) go on to posit that science should not be restricted to Western
science, but should include the knowledge systems of diverse cultures in different periods of
history. Recognition of diverse traditions and creativity is an essential component of keeping
knowledge systems alive. Taking these assertions into cognisance, it is high time that the
Ministry of Basic Education and its publishers carry out a thorough research and publish
scientific IKS textbooks and teachers’ guides to be used in the incorporation of IKS into the
formal NS curriculum as a full knowledge stand.

5.8.4 Training teachers on IKS
Wang (2006), Shizha (2007) and Dei (2000) interpret teachers’ negative attitudes towards
IKS as coming from teachers’ training colleges where IK is given a low profile. Participants in
Phongola schools argued that teachers’ training institutions have not yet incorporated IKS
into the teacher-training curriculum, and as a result these institutions produce teachers who
lack comprehensive IKS information due to the curriculum that they went through when
they were trained as teachers. Shizha (2007:314) reiterates that, ‘courses that are done in
many teachers’ colleges do not incorporate IKS into the science curriculum and pedagogical
practices’. This therefore necessitates in-service training programmes for teachers who are
already in the field in order to empower them with scientific IKS in order to make the
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incorporation of IKS into the formal NS curriculum a success. Participants in Phongola
schools emphasised that teacher training is a key component in the endeavour of
incorporating IKS into the formal NS curriculum. Headmaster 1 at school E argued that:
In order to train teachers effectively in Indigenous Knowledge, the teacher training
institutions should incorporate Indigenous Knowledge into their curriculum, and the Ministry
of Basic Education should organise Indigenous Knowledge workshops to in-service teachers
who are already in the field. In-fact the Ministry of Basic Education should also organise
outreach programmes to sensitise parents about the importance of incorporating Indigenous
Knowledge Systems into the formal school curriculum. Parents need to be educated about
the importance of Indigenous Knowledge too, because they are a key stakeholder in
education.
Parent’s involvement is always the key to success of any project initiated by schools.
Sensitising parents about the importance of IKS is crucial because it is the parents who can
influence their children to embrace IKS at school, and also strongly lobby the government to
holistically embrace IKS in education policies. The training of teachers would change
teachers’ attitudes towards IKS and equip them with much needed IKS information that is
needed in class during delivery of lessons. Jacobs’ (2015) study proved that training have an
impact on the behaviour and performance of teachers. Jacobs (2015) argues that the
findings of his study in Western Cape proved that teachers who attended IKS workshops
were more confident in class and were less dependent on learners for IKS examples than
those teachers who did not attend the workshops. These findings of Jacobs’ (2015) study
testify that teacher training is a vital instrument that should be used by the Ministry of Basic
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Education to equip teachers with IKS knowledge in order to motivate them to embrace it
resulting in its successful implementation into the formal NS curriculum.

5.9 Madlela IKS incorporation into NS Proposed Model

The Madlela IKS model is a proposed model for the incorporation of IKS into the formal
Natural Science Curriculum. CAPS 2012 NS curriculum documents bear testimony that the
Ministry of Basic Education has not yet come up with a model of holistically incorporating
IKS into the formal NS school curriculum. Most researchers have strongly lobbied the
Ministry of Basic education to integrate IKS into the official school curriculum. The South
African Social Attitude Survey SASAS (2009) and the South African IKS Policy of 2006 have
also called for the incorporation of IKS into the formal school curriculum. All the lobbyists
and advocates of IKS have not yet come up with a blue print in the form of a comprehensive
model that could be used by the Ministry of Basic Education to incorporate IKS into the
formal school curriculum. The Madlela IKS incorporation model there-fore gives the Ministry
of Basic Education, as well as curriculum developers, academics, researchers and
educationists some guidelines on how IKS could be holistically incorporated into the formal
NS school as a full knowledge strand.

An analysis of CAPS 2012 NS curriculum documents, Natural Science study material such as
Hemmings (2014) Natural Science Learners; Book 8, Platinum Natural Sciences Learners’
Book 9 ninth impression 2014. The Natural Science Teachers’ Guide Grade 8 – A CAPS
(2017), Natural Science Teachers’ Guide Grade 8 – B CAPS (2017), Natural Science and
Technology Teachers’ Guide Grade 6, 2014, Natural Science and Technology Learners’ Book,
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Grade 6 2013 revealed that official NS curriculum and study material is composed of
Western science. The whole curriculum and study material seem to have been designed and
documented respectively under the influence of the modernisation theory of development
that dictates that everything should be based on Western Knowledge.
Matunhu (2013) argues that the modernisation theory deceives African countries into
adopting Western Economic and Education Policies. The fact that CAPS 2012 NS official
curriculum documents do not have IKS as a fully fledged knowledge strand proves that these
curriculum documents are Westernised and un-contextualised. They lack an African texture
since they are laden with only Western scientific knowledge with IKS alienated. The same
CAPS 2012 NS curriculum documents call for the adoption of a constructivist child centred
approach during the teaching and learning process in class. Daudin (2016) reiterates that, in
a constructivist child centred approach learners should be taught from the known to the
unknown. Srikantaiah (2005) posits that, what children already know when they go to
school is their IKS which is the one that forms their prior knowledge. Since IK is not included
in the CAPS 2012 official NS curriculum documents and NS official study material it means
that the whole NS content does not cater for children’s prior knowledge which Srikantaiah
(2005) refers to as IKS. Failure by CAPS 2012 NS documents and NS official study material to
cater for learners’ prior knowledge in the form of IKS is detrimental to the principles of
constructivism and the implementation of this approach in class. The success of the
constructivist approach depends on the learners’ prior knowledge that makes it possible for
teachers to involve all learners in class by teaching them from the known to the unknown.
CAPS 2012 NS curriculum documents and the official NS study material seem to have been
influenced to a larger extent by the Western modernisation theory which Matunhu (2013)
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argues it dictates that all forms of development in Africa should be modeled on Western
ideologies and policies. Shizha (2013) and Keane (2017) reiterate that several decades after
independence most African countries’ education policies are still a replica of colonial
Western Policies. In light of all this, the study proposes a model for the incorporation of IKS
into the formal NS curriculum based on the principles and guidelines of constructivism and
the African Renaissance theory of development.
Constructivism can only be implemented successfully in the NS curriculum if IK is
incorporated into the NS school curriculum holistically as a full knowledge strand as per to
the assertions of participants in Phongola schools. This would make IKS form learners’ prior
knowledge making it possible for NS teachers to teach learners from the known to the
unknown resulting in the high level of learner involvement in class as per to the principles of
a constructivist approach to teaching and learning. The African Renaissance theory
according to UNISA Alumin E-newsletter (2017), Jana (2008), Matunhu (2013) and Kessel
(2001) calls for the development that utilises African Indigenous Knowledge Systems. The
African Renaissance theory implores African countries to desist from depending on
European and Western ideologies, policies and models of development, and start
developing based on the relevant, and context based African knowledge. The study
proposes the innovation and development of the official NS curriculum based on African
Knowledge. It should how-ever be noted that the study does not advocate for the
substitution of Western science by IKS in the NS curriculum. It advocates for the
incorporation of IKS as a fully fledged knowledge strand into the already existing formal NS
curriculum, so that both forms of knowledge, the Western science and Indigenous science
knowledge systems could exist side by side as equals in the formal NS curriculum. Such a
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scenario would be in line with the resolutions of the Budapest 1999 agenda in the world
science conference, where Catherine and Hoppers (2017) argue that the definition of what
is scientific was broadened to embrace knowledge systems from all cultures. Enshrining IKS
into the official NS curriculum would mark the dawn of the African Renaissance theory of
development and the beginning of the proper implementation of the constructivist
approach that promotes a learner centred approach and involvement in class.
The learner centred approach to teaching and learning in class is advocated for by CAPS
2012 NS curriculum documents. Most participants who took part in the study in Phongola
schools argued that it is a noble move to incorporate IKS as a full knowledge strand into the
formal NS curriculum, because it acts as prior knowledge for learners. They argued that
when IKS act as prior knowledge it would be easy for NS teachers to teach from the known
to the unknown, and stimulate higher degree of learner involvement in class. The proposed
Madlela model for the incorporation of IKS into the formal NS curriculum therefore is based
on the principles of the constructivist approach to teaching and learning, the African
Renaissance theory principles, contributions of participants in Phongola schools in KwaZulu
Natal Province and literature review. Participants in Phongola schools argued that the
proper incorporation of IKS into the formal NS curriculum is to holistically integrate it as a
fully fledged knowledge strand.
Since the Madlela model advocates for the official NS curriculum reforms, its design was
guided by the principles of curriculum development in order to ensure that it meets
curriculum development standards and principles. Benchmarks were made with tried and
tested operational models of curriculum development such as Tyler’s model, Tabba’s model
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as well as Carl’s model of curriculum development that are documented in Carl (2009) and
Booyse & Du Plessis (2016).
Booyse & Du Plessis (2016) reiterate that, curriculum development is the improvement and
innovation in education. The proposed Madlela IKS incorporation model is meant to
innovate and improve the official NS curriculum by incorporating much relevant and
contextual scientific Indigenous knowledge that is responsive to the needs of both the
learners and communities at large. Designing such a model was considered necessary
because if IKS is to be successfully incorporated into the formal NS curriculum broadly and
holistically, a detailed and clear model such as the proposed Madlela IKS incorporation
model should guide the incorporation process. The following is the proposed Madlela IKS
incorporation model that can be used to incorporate IKS successfully into the official NS
curriculum if used properly.
The proposed Madlela IKS incorporation model has 6 phases. Each phase plays a crucial role
in ensuring that scientific indigenous knowledge is effectively and holistically incorporated
into the formal NS school curriculum in South Africa. Evaluation of all model phases shall be
formative. Curriculum developers shall evaluate each and every phase before proceeding to
the next one in order to identify and rectify challenges and problems at an early stage
before they get worse. For example, it would be a waste of time and resources to develop
official NS IKS study material and fail to evaluate its relevance at an early stage, and then
discover that there are some loopholes at a later stage when the study material has already
been produced in bulk quantities. Formative evaluation will ensure that such challenges are
minimised by curbing them at an early stage before committing much resources and time.
The 6 phases are as follows:
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5.9.1 Madlela IKS incorporation into the official NS curriculum: Proposed 6 phased Model
Phase 1: Situation/Needs analysis.
Phase 2: Reviewing the Ministry of Basic Education Policy
Phase 3: Research and documentation of scientific official IKS study material.
Phase 4: Developing a comprehensive scientific IKS full knowledge strand.
Phase 5: Piloting, Dissemination, and implementation of the innovated NS curriculum.
Phase 6: Monitoring, Formative and Summative Evaluation and Reporting on the innovated
NS curriculum.
5.9.2 Phase 1: Situation/Needs analysis.
Carl (2009) views situation analysis as the same as needs analysis, and he argues that it is
the beginning point of any curriculum development process. It comprises the collection and
interpretation of all the information that may influence curriculum development. This phase
will involve identifying community and national needs that could be addressed through the
incorporation of IKS into the formal NS curriculum in South Africa. Carl (2009) spells out that
the needs analysis phase is an important one when developing or reviewing the curriculum,
hence it is important for the proposed model to have needs analysis as the first phase in
order to ensure or demonstrate that the incorporation of IKS into the formal NS curriculum
is needs based. Carl (2009) goes on to accentuate that the situation analysis serves as strong
guidelines to curriculum developers. Taking these assertions by Carl’s (2009) into
consideration at this phase the stakeholder community will be engaged intensively and
extensively in order to come up with comprehensive and relevant needs. These
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stakeholders shall involve community members, community elders and leaders in Phongola
as well as parents of learners in Phongola schools, tertiary institutions, Ministry of Basic
Education officials, Headmasters and other members of school management team, School
Governing Board (SGB) members, curriculum developers, researchers and scholars, NS
HODs, NS teachers, Education Quality Regulators, Teachers’ Unions and representatives,
politicians, Religious groups, civil society, Non-Governmental Organisations (NGOs), captains
of industries as well as the broad corporate world, and any other stakeholders identified as
relevant to the curriculum development and innovation process. These stakeholders would
come up with the needs that are supposed to be addressed by incorporating IKS into the
formal NS curriculum and the categories of IKS that are capable of addressing those needs
once incorporated into the formal NS school curriculum. Most participants in Phongola
schools asserted that the incorporation of IKS into the NS school curriculum should be done
consultatively with parents, because parents are the ones who possess vast information
about IKS.
Kruger (1980) argues that, the situation analysis must comprise a detailed analysis of the
whole terrain of curriculum studies in order to simultaneously identify shortfalls, defects,
needs and strong points. The situation/needs analysis therefore will assist curriculum
developers at this phase 1 of the Madlela IKS incorporation model to see the shortfalls and
defects that are likely to affect the incorporation of IKS into the NS curriculum, and deal
with them while there is still time to do so. It will also enable curriculum developers to
identify the strong points and use then as a foundation, and strong pillars where the
incorporation of scientific IKS into the NS curriculum would sit.
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5.9.3 Phase 2: Reviewing the Ministry of Basic Education Policy
Keane (2017) and Shizha (2013) argue that African countries still continue to follow Western
colonial education policies decades after the attainment of independence. CAPS 2012 NS
curriculum documents bear testimony to these assertions because they have not yet
holistically incorporated IKS. These documents are still saturated with Western science.
Participants in Phongola schools urged the Ministry of Basic Education to review its policies
and embrace IKS holistically into the formal NS curriculum as a full knowledge strand. They
argued that without policy review IKS can-not be incorporated into the NS curriculum
successfully, because the education policy is the one that dictates what schools should
teach. The main question of the study is on how IKS could be incorporated into the formal
NS curriculum. Participants in Phongola schools argued that IKS could not be successfully
incorporated into the formal NS curriculum if the Ministry of Basic Education Policy is not
reviewed to support such incorporation. Most participants asserted that the education
policy dictates what should be taught in schools, and teachers only teach the curriculum
that is stipulated by policy. IKS is not embraced as a full knowledge strand in the education
policy. The policy only hurriedly mentions it in passing and does not go deeper into the
content that is supposed to be taught as the case is with Western science. Participants felt
that it was long overdue for IKS to be fully and holistically integrated into the school
curriculum, but they explicitly highlighted that the beginning point of incorporating IKS into
the formal NS curriculum is to review the education policy in order to make it possible for
the policy to guide the whole incorporation process.
The Madlela IKS incorporation model therefore proposes policy review in education so that
IKS could be holistically incorporated as a full knowledge strand into the formal NS
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curriculum. Merely mentioning in the CAPS 2012 NS curriculum documents, that teachers
should use Indigenous Knowledge when delivering lessons in class without first of all
incorporating IKS content into the formal NS curriculum does not help teachers and
learners. The policy should come up with a detailed framework of incorporating IKS as a
complete knowledge strand into the formal NS curriculum. It should also come up with
another framework that would guide research and documentation of IKS in official NS text
books, students’ hand books, and teachers’ study guides.
Policy review is considered important since it is a vital instrument that would also guide the
mobilisation of much needed resources for research and documentation of IKS information
and funding human capital development for the innovated NS curriculum. It is imperative to
state that participants in Phongola schools during interviews and focus group discussions
emphasised that the only way to successfully incorporate IKS into the formal NS curriculum
is to review the education policy. They believed that the education policy should be
reviewed in a way that would allow IKS to be holistically incorporated into the formal NS
curriculum as a complete knowledge strand with its own comprehensive study material.

5.9.4 Phase 3: Research and documentation of scientific IKS study material.
At this phase research and documentation of scientific IKS capable of addressing identified
needs would be done. Michael et al (2003) and Robertson (2000) in the case of integrating
the Maori IKS into the New Zealand Western Science curriculum advised that research and
documentation of scientific IKS is essential in any endeavour of integrating IKS into the
science curriculum. They also called for the redefining of science in order to give it a broad
definition that embraces other forms of knowledge. At this phase research will also include
redefining of science in order to enable the documentation of scientific IKS to have a
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broader base. Some participants in Phongola schools said that even if teachers could be
interested in teaching IKS in their classes, but there is no study material to assist them.
Analysis of official NS study material in the form of learner’s hand books and teachers’
guides revealed that IKS is missing from the official NS study material. Some participants in
Phongola schools asserted that the Ministry of Basic Education should work with
researchers and book publishers to document and publish IKS study material in the official
NS learners’ hand books and teachers’ guides. Phiri’s (2008) study revealed that teachers in
Malawi struggled to teach Indigenous Technologies in the science curriculum due to lack of
study material. Drawing lessons from experiences in Malawi a SADC member the Madlela
IKS incorporation model emphasises that at this phase comprehensive study material should
be developed for teachers and learners in order to avoid a situation whereby teachers and
learners struggle to get study material for scientific IKS.

5.9.5 Phase 4: Developing a scientific IKS full knowledge strand.
Based on the needs identified at phase 1 and information gathered at phase 2, at this phase
a fully fledged NS IKS knowledge strand for Grade 5 to Grade 10 would be developed, and
incorporated into the NS CAPS 2012 curriculum documents. This would result in the
innovated NS curriculum that has 5 knowledge strands instead of 4. The 5th knowledge
strand would be composed of scientific IKS. The current NS curriculum has 4 knowledge
strands that exclude IKS. Incorporating the 5th strand composed of IKS would broaden, and
enrich the NS curriculum and make it relevant and responsive to the needs of communities
as per to the assertions of participants in Phongola schools.
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Below is a comparison of the knowledge strands that are currently taught in NS under the
CAPS 2012 NS curriculum documents and the knowledge strands that are advocated for by
the study.
The knowledge strands in the current official NS curriculum are shown in table H below,
while the knowledge strands advocated for by the study are shown in table I below.
Table H Current official NS Knowledge Strands
Current Natural Science Knowledge Strands


Life and Living



Matter and Materials



Energy and Change



Planet Earth and Beyond

Adopted from CAPS (2012) Natural Science curriculum documents
Below are the study’s advocated for NS knowledge strands that include fully fledged and
broad IKS.
Table I: The study’s advocated for NS Knowledge Strands
The study’s advocated for Natural Science Knowledge Strands


Life and Living



Matter and Materials



Energy and Change



Planet Earth and Beyond



Indigenous Knowledge Systems (IKS)
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The current official NS curriculum excludes IKS as shown in the first table H above. The NS
curriculum that is advocated for by the Madlela IKS incorporation model includes IKS as
shown in the second table above. Looking at both tables at a glance it is evident that the
curriculum that is taught in schools at the present moment is not balanced because it
excludes scientific IKS. It is imperative to reiterate that indigenous science is an important
way of knowing in South African communities that cannot be ignored in the school
curriculum. The importance of IKS as a way of knowing is well articulated in the SASAS
(2009) study.
Development of the scientific IKS full knowledge strand would be done through benchmarks
with certain components of Taba’s 1962 model of curriculum design, which is highlighted by
Carl (2009:70). Taba’s curriculum design model has 5 steps, but phase 4 of the Madlela IKS
incorporation model is interested in step one only. Step 1 of Taba’s model is divided into a,
b, c, d, e, f, g, and h. Phase 4 of the Madlela IKS incorporation model incorporated Taba’s
step 1: b, c, d, e, f, and with sequencing and minor additions shall look as follows:
-

Formulating outcomes for IKS knowledge strand

-

Selection of scientific IKS contents

-

Classification/organisation of scientific IKS content

-

Evaluating scientific IKS content

-

Selection of learning experiences

-

Classification of learning experiences

-

Testing and evaluating learning experiences
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5.9.6 Phase 5: Piloting, Dissemination and implementation of the innovated NS
curriculum.
The new curriculum wouldn’t be known if it is not piloted and disseminated. At this phase
the innovated NS curriculum would be piloted in some few chosen schools to check for gaps
and then disseminated to the whole stake holder community such as community members,
parents, teachers, students, education administrators, teachers’ unions, Ministry of Basic
Education officials, Education Quality Regulators, schools and tertiary institutions as well as
the corporate world and the civil society. Carl (2009) posits that disseminating the
curriculum gathers acceptance and support of that curriculum from the stake holders.
Disseminating the innovated NS curriculum will familiarise it with its users and the
stakeholder community. Such familiarisations will gunner support for the curriculum that
would ensure its smooth implementation.
Dissemination of the innovated NS curriculum will also act as a training tool to all
stakeholders so that they could understand, appreciate and accept the innovated
curriculum. Michael et al (2003) highlight challenges that were encountered in New Zealand
when the Maori language and culture were introduced into the New Zealand school
curriculum. The non-Maori speakers complained that such a move was an infringement to
their democracy. To avoid such a situation in South Africa all stake holders will be consulted
during situational analysis phase, and also at this phase the innovated NS curriculum will be
disseminated to them, so that they could feel that they are part of the whole project. Such a
scenario would make all stakeholders feel that they own the innovated NS curriculum.
During the dissemination phase education administrators and NS teachers would be trained
and capacitated with knowledge and skills of delivering IKS lessons in NS classes. Michael
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(2003), Phiri (2008) and Robertson (2000) emphasise on the need to train teachers if IKS is
to be successfully incorporated into the school curriculum.
At this phase Headmasters and NS teachers will be trained and equipped with knowledge,
skills, and competencies of implementing the innovated NS curriculum that has a new fully
fledged and broad scientific IKS knowledge strand. Training will also include the content of
scientific IKS, because most teachers lack the details of such content. Carl (2009)
accentuates that once the new or innovated curriculum has been disseminated and
stakeholders have been trained and educated about it, the new curriculum can then be
implemented. After piloting the innovated NS curriculum in few schools, and after
disseminating it and training NS teachers and educating other key stakeholders, the
innovated NS that has incorporated IKS as a full knowledge strand will be fully implemented
in schools.

5.9.7 Phase 6: Monitoring, Formative and Summative Evaluation and reporting on the
innovated NS curriculum
After the innovated NS curriculum has been implemented, the curriculum implementation
task force or committee working hand in hand with teachers and Headmasters, and other
education administrators will monitor and evaluate progress of implementation followed by
report writing and recommendations. Curriculum evaluation shall be both formative and
summative. Formative evaluation will make it possible to identify challenges early as they
occur and work on them, while summative evaluation will give a comprehensive report and
feedback after a certain period of time for example after a year calendar. Carl (2009)
highlights curriculum evaluation as an important component of the whole curriculum
development process, because it gives the much needed feedback to curriculum developers
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and users. Such feedback from both formative and summative evaluation reports enables
them to adapt accordingly or to make necessary changes on the curriculum.
5.10 Illustration of Madlela IKS incorporation into NS Proposed Model
The current formal NS school curriculum according to CAPS 2012 NS curriculum documents
has four knowledge strands that are illustrated in the table below. The Madlela IKS
incorporation into NS Proposed Model proposed the 5th knowledge strand composed of IKS,
so that the innovated NS curriculum could have 5 knowledge strands instead of 4. The
envisaged IKS full knowledge strand is at the centre of the Madlela IKS incorporation model
because it is the one that carries the main question of the study which is about how IKS
could be incorporated into the formal NS school curriculum. Phases 1 – 6 of the model
answer and articulate how IKS could be incorporated into the formal NS curriculum. The
model illustration is on the next page.
Natural Science Knowledge Strands

Status

1. Life and Living

Current NS knowledge strand

2. Matter and Materials

Current NS knowledge strand

3. Energy and Change

Current NS knowledge strand

4. Planet Earth and Beyond

Current NS knowledge strand

Proposed new Natural Science knowledge strand
5. Scientific Indigenous Knowledge Systems (IKS)

Advocated

for

knowledge strand)
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(new

NS

Madlela IKS incorporation into NS Proposed Model

Phase 2: Reviewing the
Phase 1: Situation/Needs

Ministry of Basic

analysis.

Education Policy

Scientific Indigenous
Knowledge Systems (IKS)
Phase 6: Monitoring,
Formative & Summative
Evaluation & Reporting
on the innovated NS
curriculum

knowledge strand

Phase 3: Research and
documentation of
scientific IKS study
material

Phase 4: Developing a
scientific IKS full
knowledge strand.

Phase 5: Piloting, Dissemination and
implementation of the innovated NS curriculum.
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Table J: Outputs of the Madlela IKS incorporation into the NS proposed model
Natural Science Knowledge Strands

Status



Life and Living

Current NS knowledge strand



Matter and Materials

Current NS knowledge strand



Energy and Change

Current NS knowledge strand



Planet Earth and Beyond

Current NS knowledge strand



Scientific Indigenous Knowledge Systems New NS knowledge strand
(IKS)

Successful implementation of the Madlela IKS incorporation into the NS proposed model
would result in the new outlook of the Natural Science knowledge strands in the official NS
curriculum. The table above illustrates how the innovated official NS curriculum would look
like. Instead of having 4 knowledge strands laden with Western science only that are
currently taught in the NS curriculum, the innovated NS curriculum would have 5 knowledge
strands. IKS would be the fifth NS knowledge strand as indicated in the table above.
The main question of the study was on how IKS could be incorporated into the formal NS
school curriculum. Participants in Phongola schools said that the proper way of
incorporating IKS into the formal NS curriculum is through holistically incorporating it as a
full knowledge strand. Participants also advocated for the review of education policy to
broadly and holistically embrace IKS. They also believed that official NS IKS study material
should be documented in order to ensure success in the incorporation of IKS into the formal
NS curriculum. Due to these contributions given by participants in Phongola schools the
Madlela IKS incorporation into NS Proposed Model has IKS full knowledge strand in the
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centre, because the IKS knowledge strand is the one that is being envisaged since it relates
to the main question of the study. The incorporation of IKS knowledge strand into the
official NS school curriculum is of paramount importance in the study, because it is one of
the main reasons why the study was conducted. Phase 1 to phase 6 of the Madlela model
are blue prints that explicitly articulate how IKS should be incorporated into the formal NS
school curriculum. In brief, the Madlela IKS incorporation into NS model was designed based
on participants’ contributions in Phongola schools, and on literature review. According to
CAPS 2012 NS curriculum documents the current NS curriculum is composed of 4 knowledge
strands. The Madlela IKS incorporation into NS proposed model proposes the 5th strand
(Scientific IKS full knowledge strand) and goes on to articulate through the 6 phases how
this IKS full knowledge strand should be incorporated into the formal NS school curriculum.
Below the Madlela model there is a table that indicates how the newly innovated NS
curriculum would look like after it has incorporated scientific IKS as a full knowledge strand.
It should be noted that successful incorporation of IKS into the formal NS curriculum would
result in the successful implementation of a constructivist approach to teaching and
learning. CAPS 2012 NS curriculum documents advocates for the use of a constructivist
learner centred approach where by teachers involve all learners in the learning process
through teaching from the known to the unknown, from simple to complex. IKS knowledge
strand would form the bulk of learners’ prior knowledge. This would make it easy for
teachers to start from what learners already know and then smoothly move to what is new
to learnes. For example before introducing certain Western science concepts teachers could
start by introducing those concepts in an indigenous topic that learners already know and
then transition smoothly from indigenous concepts to Western concepts. Using these 2
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knowledge systems the Indigenous Knowledge Systems and the Western Knowledge
Systems complementarily in the formal NS curriculum would enable learners to understand
concepts better and be enthusiastic to learn and be more involved in class. According to
constructivism principles learners should be highly involved in class and take control of their
own learning as opposed to a situation where by the teacher dominates the lesson. Having
IKS as a full NS knowledge strand would stimulate learner involvement in NS classes,
because most learners already possess IKS information from their homes and communities.
The incorporation of IKS as a full knowledge strand in the formal NS curriculum is also
supported by the African Renaissance theory of development. This theory calls for the
development of Africa based on African knowledge and culture. Once learners start learning
their own context based science that resonates with their interests and environmental
needs they are likely to be motivated and stimulated to invent, innovate and initiate
projects in their communities using Indigenous Knowledge.
Advocates of the African Renaissance like UNISA Alumin E-newsletter (2017), Jana (2008),
Matunhu (2013) argue that Africa as a continent will develop tremendously if she starts
using he own African Indigenous Knowledge Systems. In light of these assertions the
successful incorporation of IKS as a full knowledge strand in the formal NS curriculum will
mark the formal recognition of African Knowledge systems in the formal school curriculum.
According to the African Renaissance theory principles such incorporation would mark the
beginning of Africa’s development, because this theory argues that Africa will only develop
through the use of her own knowledge. Since constructivism theory of teaching and
learning, and the African Renaissance theory of development drive the study, the Madlela
IKS incorporation into NS proposed model resonates with both theories. It resonates with
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constructivism by bringing IKS into the formal NS curriculum. IKS form learners’ prior
knowledge making it possible for NS teachers to teach learners from the known to the
unknown and get all learners involved during NS lessons in class. By bringing IKS as a full
knowledge strand in NS complements the principles of the African Renaissance theory of
development, because doing so equips children with IKS at a tender age at school level
making it possible for them to use this knowledge to develop their communities upon
completing their studies in schools. The African Renaissance theory envisages for
sustainable development that will be done by Africans themselves using their own African
Knowledge systems. Having IKS as a full knowledge strand in the formal NS curriculum
would equip learners with IKS that are necessary for the development of their communities
and the nation at large.
5.11 Chapter summary
The chapter analysed data and presented the findings of the study in a narrative and
verbatim manner. A thematic approach was employed to present the findings legibly and
logically. At the end of the chapter a Madlela IKS incorporation into NS Proposed Model was
designed based on the constructivist approach to teaching and learning, the African
Renaissance theory of development principles, participants’ contributions and literature
review. The next chapter gives the summary, conclusions and recommendations of the
study as well as areas for further research.
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Chapter 6: Summary of Findings, Conclusions and Recommendations

6.1 Introduction
The previous chapter analysed and presented data narratively in a thematic manner. Data
analysis was done within the context of chapter 2 that reviewed literature. Literature was
used to validate participants’ responses. The previous chapter ended by presenting a
Madlela IKS incorporation into the NS proposed model that could be used by the South
African Ministry of Basic Education to incorporate IKS into the formal NS curriculum. This
chapter summarises and draws conclusions and recommendations of the study. The
summary of the study and areas for further research are also highlighted at the end of the
chapter.

6.2 Summary
The main aim of the study was to establish how IKS could be incorporated into the formal
NS curriculum, and the categories of scientific IKS that could be incorporated. Data was
gathered from 4 Phongola wards namely Ncotshane ward, Altona ward, Belgrade ward, and
Magudu ward through documents analysis, observations, interviews, and focus group
discussions with Headmasters, NS Heads of Departments (HODs), and NS teachers in
selected schools in Phongola KwaZulu Natal Province in South Africa.
The study intended to answer the following questions:

6.3 Main question
1. How can Indigenous Knowledge Systems be incorporated into the formal NS
curriculum?
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6.3.1 Sub-questions
2. What is the participants’ understanding of Indigenous Knowledge Systems?
3. Which types of Indigenous Knowledge Systems should be integrated into the formal
NS curriculum in Phongola schools?
4. What challenges can be encountered in the incorporation of scientific IKS into the
formal NS curriculum in Phongola schools?
5. Which model can be used to incorporate IKS into the formal NS curriculum?
The first chapter presented the background and orientation of the study. Chapter 1 acts as
the summary of the whole study, and it discusses the problem of the study and justifies why
the study was conducted. CAPS 2012 NS curriculum documents command NS teachers to
make use of IKS when delivering their lessons in class. These curriculum documents however do not elaborate on which IKS should be used by NS teachers since IK is not part of the
content enshrined in the formal NS curriculum and official study material. IK is not a
knowledge strand in the CAPS 2012 NS curriculum documents. In this scenario, NS teachers
would not know which IKS to use, and where to get information from because IK is not part
of the formal NS curriculum. The CAPS 2012 NS curriculum documents also instructs NS
teachers to stop using the ineffective teacher centred approach, and embrace the most
exciting and effective child centred approach that promotes learner involvement through
teaching from the known to the unknown. In order to teach form the known to the
unknown NS teachers should use prior scientific knowledge of learners. Srikantaiah (2005)
argues that learners’ prior knowledge is composed of their IKS that they acquire from birth
in their families in communities.
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Taking above assertions into cognisance chapter 1 argues that, the adoption of the child
centred approach advocated for by CAPS 2012 NS curriculum documents would pose
serious challenges for NS teachers if IK is not incorporated into the formal NS curriculum to
act as learners’ prior knowledge. Learners already know IKS from their homes and
communities as opposed to Western science that they interact with for the first time when
they get to school. In light of this chapter 1 justifies that IKS should be incorporated into the
NS curriculum so that it serves as the basis of what learners already know. In the South
African Social Attitude Surveys (SASAS) (2009), 76% of respondents wanted the Ministry of
Basic Education to include IKS in the formal school curriculum, but up to date IK is not yet a
knowledge strand in the formal NS curriculum and official NS study material. Based on these
arguments, the chapter developed questions and objectives that acted as a road map for
the incorporation of IKS into the formal NS curriculum endeavour.
The second chapter reviewed literature in order to analyse what others have already
written about IKS and the NS curriculum. Literature review revealed that IKS over the past
years stimulated interest in the field of research. Many researchers have carried out good
research on IKS. The majority of researchers how-ever have not yet explicitly proclaimed
how IKS content should be incorporated into the formal school curriculum. Researchers
such as Keane (2017), Jacobs (2015), Chabalala (2010), Odora Hoppers (2004), Hays (2007),
Masemula (2013) and Khuphe (2014) advocate for the integration of IKS into the school
curriculum. They how-ever view such integration as pertaining mostly to the use of
indigenous languages as mediums of instruction, using indigenous resource persons in
schools, as well as giving indigenous examples in class. The Department of Basic Education
(2012) also interprets integration of IKS into the formal school curriculum in terms of
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multilingualism, whereby teachers use local examples and local languages when delivering
lessons in class. Though over the past years research in IKS has been vast and intense, but
less advocacy has been paid on moving the motion of holistically incorporating IKS content
into the formal school curriculum as opposed to merely advocating for the use of local
languages and local examples in class while the content of what is being taught still remain
pure Western Knowledge.
Literature review in chapter 2 made it possible to explore different models that have been
used in other countries to incorporate IKS into the school curriculum. Cases such as the use
of IKS in the Namibian San village schools, and the integration of IKS into Botswana nonformal education curriculum were explored. Hays (2007) attests that Botswana
Qualifications Authority (BQA) has developed standards to formally recognise traditional
skills such as craft, music & dance, tourism and tracking of animals. The blue print that was
used to integrate the Maori people of New Zealand’s IKS into Western science school
curriculum was analysed in chapter 2 in order to gain a wider understanding on how other
countries integrated IKS into their formal school curriculum. Of interest also in the literature
is Phiri’s (2008) study in Malawi that evaluated the integration of IKS technologies into the
Malawian formal primary school Science and Technology curriculum. The literature review
chapter made it possible to view at a closer glance the models and frameworks that were
used by other countries to integrate IKS into their formal school curriculum. The strengths
and shortcomings of the frameworks used by these countries helped the study to come up
with an informed Madlela IKS incorporation into NS Proposed Model to be used in the
incorporation of IKS into the formal NS curriculum in South Africa.
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The third chapter presented the study’s theoretical framework. A critical analysis of 4
theories was done for the purpose of coming up with the most appropriate theories to
guide the study. The theories that were analysed were Rostow’s 1962 modernisation
theory, dependency theory of development, the African Renaissance theory of
development, and constructivism theory as an approach to teaching and learning. After a
thorough analysis of these theories the modernisation theory of development and the
dependency theory of development were dismissed as inappropriate for the study.
The African Renaissance theory of development and constructivist theory of teaching and
learning were adopted to guide the study complementarily. The modernisation theory was
dismissed because Chaudhary (2013) and Matunhu (2011) argue that this theory calls for all
countries in the world to develop the same way through the stages highlighted in Rostow’s
1962 model. Matunhu (2011) argues that development can-not flow smoothly through the
same path in all countries, because social and political environments differ from country to
country. Chaudhary (2013) in line with Matunhu (2011) reiterates that it is impossible for all
countries to follow the same path of development, because all countries have their own
unique indigenous cultures that define them.
The dependence theory theory raises the same concerns as the African Renaissance theory
of development. It challenges the exploitation of resources from poor countries by rich
countries. The dependence theory condems unbalanced trade practices that favour and
continues to empower rich countries at the expense of poor countries. Though the
dependence theory is inline with the African Renaissance theory especially on conscientising
African, Asian and other developing countries to stop depending on oppressive Western
countries, but it is only analytical. It gives a good analysis on how Western countries have
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exploited and continue to exploit resources from poor countries in order to enrich
themselves. Such an analysis is good and a wake up call to African leadership and population
to stop the Western dependency mentality and start coming up with home grown solutions
and models of development. It was noted however that though the dependency theory
have something in common with the African Renaissance theory but it is only analytical, it
doesn’t suggest a policy framework that countries can use to emancipate themselves from
the bondage of Western imperialist countries who continue to plunder their resources. This
theory was then dismissed as unfit to guide the study because it doesn’t suggest a
framework that countries can use to stop exploitation and plunder of their resources by
Western countries.
Chapter 3 also analysed the African Renaissance theory of development. Jana (2008) asserts
that the African Renaissance theory of development calls for Africa to re-emerge as a
significant partner in the global community through using her rich and diverse history and
cultures of Africa. IK is the core part of the African culture. The African Renaissance theory
calls for the development in Africa based on Africa’s own knowledge. This theory was
adopted to guide the study, because it resonates with the main aim of the study that
advocates for the incorporation of IKS into the formal NS curriculum, because Western
science is inadequate and out of contexts if used alone. This however does not suggest that
Western science should be substituted by IKS in the NS curriculum, but it means that
Western science and scientific IKS should be used complementarily side by side as equals in
the formal NS curriculum in schools. The African renaissance theory of development was
adopted together with the constructivist approach to teaching and learning to jointly and
complementarily guide the study. Constructivism according to Daudin (2016), advocates for
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the adoption of active learning as opposed to passive learning in class. Nieman & Monyoi
(2016:17) argue that, ‘many constructivists believe that learning should take place in
realistic setting. A realistic and authentic setting environment is an indigenous or local
environment that learners come from or are used to. In order for learners to be active and
not passive in class, teachers should teach them from the known to the unknown as per to
the demands of CAPS 2012 NS curriculum documents. Srikantaiah (2005) argues that what
children already know is their IKS that they use at their homes in communities.
The third chapter after an analysis adopted the African Renaissance theory of development
that promotes IKS and is in line with the main aim of the study while at the same time
resonates with the facets of constructivism as an approach to teaching and learning. The
African Renaissance theory supports the inclusion of IKS into the school curriculum; because
this theory believes in development that is Afro-based than out of context Euro-based
development that Matunhu (2011) argues has impoverished Africa from time immemorial.
Constructivism calls for the use of the child centred approach that is implemented through
teaching from the known to the unknown. What learners already know is IKS, and what they
already don’t know is Western Knowledge. The African Renaissance theory and
constructivist theory of teaching and learning were deemed ideal for the study in chapter 3,
because these theories set the framework for the provision of context relevant answers to
the questions of the study.
The fourth chapter discussed the methodology that was used to collect, analyse, and
present findings of the study. A constructivist research paradigm was chosen, and a
qualitative research approach was adopted for the study. Creswell (2007) and Dolan &
Donnelly (2009) argue that, a qualitative research approach allows the researcher to gain
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first-hand knowledge and experience about the phenomenon through interacting physically
with participants in the environment where the phenomenon is situated or taking place. The
qualitative research approach made it possible for the researcher to go physically to
Phongola schools and make practical observations, and also interact face to face with
participants on how IKS could be incorporated into the formal NS curriculum. Chapter 4 also
dealt with issues of population, sampling, trustworthiness and ethical guidelines and
principles.
Purposive and convenient sampling strategies were used to select schools and participants
for the study. The population of participants included Headmasters, NS HODs, and NS
teachers in Phongola schools. Trustworthiness was ensured through using different data
collection instruments such as observations, document analysis, interviews and focus group
discussions. This made it possible to triangulate and validate data. The researcher also
stayed in field for a long time collecting data. He also shared his findings with the
participants in order to ensure trustworthiness of findings. Ethical issues were dealt with
through applying for permission to research in Phongola schools from the Department of
Education offices in KZN provincial offices in Pietermaritzburg. The Department of Education
offices issued an authorisation letter giving permission to the researcher to conduct
research in Phongola schools. An ethical clearance certificate was also applied for and issued
to the researcher by UNISA college of Education Ethics Review Committee. The researcher
gave all participants consent forms with ethical principles and guidelines to sign before they
took part in the study.
The fifth chapter analysed, presented and discussed findings of the study. The chapter
ended by presenting the Madlela IKS incorporation into NS Proposed Model that could be
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used to incorporate IKS into the formal NS curriculum by the Department of Basic Education
in South Africa. Findings were presented in a narrative discourse and in some cases in a
verbatim manner. Themes that emerged during data analysis were used as main headings in
the chapter. These themes are as follows:


Participants’ understanding of IKS.



Benefits of incorporating IKS into the formal NS curriculum.



Challenges of incorporating IKS into the NS curriculum.



IKS categories that should be incorporated into the formal NS curriculum.



Parents’ role in the incorporation of IKS into the NS curriculum.



Techniques of incorporating IKS into the formal NS curriculum

6.4 Participants’ understanding of IKS
In response to the question: Give an overview of scientific Indigenous Knowledge Systems?
Participants demonstrated a high level of understanding of the concept IKS through their
impressive responses. They managed to explain that IK is knowledge generated by local
people. Participants emphasised that such knowledge is not learnt or acquired from formal
schools; rather it has been generated by local people themselves in their communities.
Some participants asserted that IK is knowledge that is deeply rooted in the local people’s
operations, life styles, traditional ways of living and survival in their communities. These
responses from participants testify that participants understood what IKS are. Their
responses are validated by Magni (2016) who argues that IK is local knowledge unique to a
given society or culture, and Abah et al (2015) who reiterate that IK is explained as local
knowledge that is unique to a given culture and acquired by local people through the
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accumulation of experiences. These authoritative views prove that NS teachers in Phongola
schools gave a correct explanation of IKS.

6.5 Benefits of incorporating IKS into the NS curriculum
Participants responded well to the question: What are the benefits of incorporating IKS into
the formal NS curriculum? Participants said that IKS act as prior knowledge for learners
making it possible to implement the learner centred approach that involves learners during
lessons through teaching them from the known to the unknown. The learner centred
approach to teaching and learning is enshrined in the CAPS 2012 NS curriculum documents.
Some participants asserted that, the incorporation of IKS into the formal NS curriculum
would make it possible to use visuals in class. They argued that the local environment is a
science laboratory full of apparatus such as traditional tools, traditional utensils, artifacts
and the ecosystem that can be used as visual media in NS lessons.
Participants also saw IKS as having a great potential of equipping learners with
entrepreneurial skills that would enable them to start up their self-help projects and small
businesses. This according to participants would stop youths after finishing school from
going to look for jobs in towns and cities where there is high unemployment and crime rate.
Some participants asserted that if learners were to be fully equipped with IKS in the formal
NS curriculum they would be able to earn a decent living after finishing school through
indigenous trades such as weaving traditional beads, pottery, traditional foods, and
traditional herbal pharmacies. The use of field trips was seen as another benefit of
incorporating IKS into the formal NS curriculum by most participants. The participants
argued that IKS make it possible for teachers to teach NS learners through educational field
trips such as visiting centres that are custodians of IKS like UKhahlamba Drakensberg Park,
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Isimangaliso Wetland Park in KwaZulu Natal Province. Nadelson & Jordan (2012) support the
use field trips in schools. They argue that educational field trips are effective because
experiences gained by learners during field trips are likely to be recalled for a long period of
time after the field trip has taken place.
Most participants contended that, if IK is incorporated into the NS curriculum it would
promote diversity in class. They saw IKS as the most effective tool of promoting unity in
schools. They argued that since South Africa is a multicultural country, introduction of IKS in
the NS curriculum would bring IKS from different South African tribes and races. Participants
believed that once IKS from different tribes and races are learnt in class, learners will tend
to appreciate and respect each other’s cultures and knowledge systems, resulting in unity
being built at grassroots level in schools.

6.6 Challenges of incorporating IKS into the NS curriculum
In response to the question: What challenges are likely to be encountered in the
incorporation of IKS into the formal NS curriculum? Participants asserted that, though the
incorporation of IKS into the formal NS curriculum is the right thing to do, but such a project
cannot be implemented without problems being encountered. Participants gave the
following problems: Multiculturalism, negative attitudes towards IKS, lack of Government
commitment, lack of IKS study material, and wrong perceptions about IKS. Keane’s (2017)
study proved that some teachers in South Africa have wrong perceptions and negative
attitudes towards IKS. Participants who partook in the study were how-ever enthusiastic
and positive about the incorporation of IKS into the formal NS curriculum.
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Some participants argued that the Government does not support the endeavour of
incorporating IKS into the formal NS curriculum. Participants’ claims are validated by the
fact that IKS is not included in the CAPS 2012 NS curriculum documents as a full knowledge
starand, and it is also not included as a knowledge strand in the official NS study material.
This proves that the Government has not yet taken the integration of IKS into the school
curriculum seriously. Some participants also highlighted extinction of IKS as a problem to the
incorporation of IKS into the formal NS curriculum. They argued that the destruction of the
ecosystem by human activities such as construction of settlements and businesses as
responsible for the destructions of rare plant species. They also contended that extinction of
IKS is further aggravated by the movement of young people from rural areas to urban areas
where IK is not used because it is substituted by Western Knowledge Systems.

6.7 IKS categories that should be incorporated into the formal NS curriculum
Information under this theme was gathered in respect to the question: Which categories of
IKS should be incorporated into the NS formal curriculum? Participants suggested the
following categories: Traditional veterinary medicines, traditional medicines, weather
forecast, environmental and disaster management, as well as traditional values, uBuntu
lenhlonipho (Humility and respect). An explanation of these IKS categories by participants
proved that they are vast, dynamic and comprehensive. Authorities such as Catherine &
Hoppers (2017) concur with participants on these IKS categories. Participants argued that
the incorporation of these categories into the NS curriculum would enrich the curriculum
and make it relevant to the learners’ experiences. Research how-ever from authorities such
as Ekeke et al (2015), Abah (2015), Catherine & Hoppers (2017) prove that there are other
categories of IKS that were not mentioned and discussed by participants, but are also
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suitable for incorporation into the formal NS curriculum. These categories include:
Architecture, metallurgy, fisheries, psychological care, construction and maintenance of
shelter, orientation and navigation on land and sea.

6.8 Parents’ role in the incorporation of IKS into the formal NS curriculum
The South African Schools Act no 88 of 1996 calls for parents’ involvement in schools
through the School Governing Board (SGB). Participants how-ever demonstrated that
parental involvement in schools goes beyond school governing boards. When responding to
the question: What role can parents play in the incorporation of IKS into the formal NS
curriculum? Participants asserted that if the incorporation of IKS into the NS curriculum is to
be successful parents should be allowed to play a major role. Some participants argued that
parents could play a role of motivating their children to embrace IKS, while others
contended that parents could be used as resource persons who can help learners to do their
homework, and could also be invited to school to deliver lessons on certain IKS topics, or to
demonstrate how certain IKS products are produced. They could also advise teachers in
schools about IKS curriculum issues.
Some participants felt that the South African Schools Act of 1996 should be reviewed so that
it broadens the scope and procedures of parental involvement in schools. They argued that
there should be a well documented criteria for choosing parents who are supposed to come
and deliver lessons in classes in schools, and an incentive should be given to parents who
come to partake in school activities such as delivering lessons on certain IKS topics or
conducting physical demonstrations on certain curriculum activities. Incentivising would
motivate holders and custodians of IKS to go to schools and share IKS information with
learners and teachers. The notion of having a clear procedure for parental involvement in
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schools is also raised by Van Roekel (2003) who argues that, there must be a clearly defined
framework for parental involvement. Having a framework for parental involvement was
considered ideal by most participants. They saw the framework as capable of systematically
regulating parental involvement in the incorporation of IKS into the formal NS curriculum.
Such a systematic approach according to participants would enable parents to be involved
in an orderly manner than being involved in a disorderly haphazard way.

6.9 Techniques of incorporating IKS into the formal NS curriculum
The following information was given by participants in response to the question: Which
techniques/methods can be used to incorporate IKS into the formal NS curriculum
successfully? Participants in Phongola schools said that, the techniques that could be used
to successfully incorporate IKS into the formal NS curriculum are: Education policy review,
budgeting for the incorporation of IKS into the school curriculum, conducting research and
documenting IKS into the official NS study material and training NS teachers on IKS. The
majority of participants believed that IKS could not be successfully incorporated into the NS
curriculum if the Ministry of Basic Education does not review its policy to holistically
embrace IKS. Some participants argued that teachers only teach material that is specified in
the curriculum policy documents, because these documents are the ones that stipulate
what should be taught in schools and teachers follow that. Participants therefore felt that
the Ministry of Basic Education has to revisit its policies and ensure that IK is embraced as a
full knowledge strand in the education policies. Shizha (2013) argues that African education
policies still promote Western Knowledge Systems, and as a result should be reviewed so
that they could promote IKS as well. Participants believed that the success of incorporating
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IKS into the NS curriculum begins with the recognition of IKS as a full knowledge strand in
the education policy, and CAPS 2012 NS curriculum documents.
Some participants asserted that the Government should budget for the incorporation of IKS
into the formal school curriculum in order to make it possible for funds to be available to
conduct research and document IKS in school text books. They argued that official NS study
material does not have content of IKS for teachers and learners to refer to, and due to this
fact NS teachers who participated in the study saw a need for a substantial budget from
government to conduct research and produce official NS IKS study material. Other
participants contended that some teachers are not conversant with IKS, and can-not
effectively deliver it in class. In light of this participants advised that the Ministry of Higher
Education should introduce IKS into the teachers’ training curriculum. Some participants
also argued that IKS training programmes should be developed by the Ministry of Basic
Education to in-service NS teachers who are already teaching in the field. Jacob’s (2015)
study proved that training teachers on IKS is essential. The findings of Jacob’s (2015) study
proved that teachers who were trained on IKS were more effective in class than those
teachers who were not trained. Most participants strongly believed that if the incorporation
of IKS into the formal NS curriculum is to be successful teachers who are the curriculum
implementers need to be trained, hence the need for the Government to budget for the
whole project of incorporating IKS into the formal NS curriculum.

6.10 Conclusions
Based on data analysis, presentations, discussions and the summary of the study the
following conclusions were made:
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Participants in Phongola schools that took part in the study understood the concept IKS very
well. Such an understanding was evidenced by responses that they gave when they were
asked to give an overview of IKS. They managed to describe IKS as locally produced
knowledge that is not acquired from school. Based on their description of IKS it was
concluded that all participants who partook in the study understood what IK is.
Pertaining to the benefits of incorporating IKS into the formal NS curriculum it was
concluded that there are enormous benefits of doing so. Teachers in Phongolo schools are
aware of the vast benefits that are associated with the incorporation of IKS into the official
NS curriculum. During focus group discussions and interviews participants gave benefits
such as IKS act as learners’ prior knowledge, and it also make it possible for teachers to
teach NS through undertaking field trips. Scholars such as Nadelson & Jordan (2012) support
the use of field trips, and scholars such as Shrikantaiah (2005) confirm that IKS act as
learners’ prior knowledge. Taking this into account it was concluded that NS learners would
benefit if IK is incorporated into the official NS curriculum.
Another conclusion that was made was that the incorporation of IKS into the official NS
curriculum could not be without challenges. Such incorporation is likely to face challenges
that were raised by participants. These challenges involve lack of IKS official study material,
teachers’ attitudes towards IKS, wrong perceptions on IKS to mention but some of these
challenges. Conclusions were drawn as well on the notion that these challenges could be
remedied through Government budget for IKS and training of NS teachers on IKS.
Another conclusion was made on the point that there are many categories of IKS that could
be incorporated into the formal NS curriculum. Participants understood these categories
and they managed to give and describe them extensively and intensively. Some of the IKS
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categories that were given by participants during interviews and focus group discussions are
traditional veterinary medicines, traditional diets, food processing and preservation;
weather forecast etc. literature review proved that IKS categories that could be
incorporated into the formal NS curriculum go beyond those that were given by
participants. It can then be concluded that there are various types of IKS categories that
could be incorporated into the formal NS curriculum in schools in South Africa.
On parental involvement in the incorporation of IKS into the NS curriculum it could be
concluded that parents should be more involved in all the incorporation phases right from
curriculum policy statements reform up to the delivery of IKS lessons in class. Participants
felt that parents are the ones who can play the key role of motivating their children to
embrace IKS. They said that parents could also help their children to do homework, and
could as well visit schools to partner with teachers in the delivery of certain IKS topics in
class. Based on participants’ responses on parental involvement, it could be concluded that
parental involvement would contribute to success in the incorporation of IKS into the formal
NS curriculum.
Based on data analysis It was also concluded that participants in Phongola schools are
conversant with methods and techniques that could be used to successfully incorporate IKS
into the formal NS curriculum. Participants gave and described techniques such as policy
review by the Ministry of Basic Education to ensure that IKS are enshrined as a full
knowledge strand in the policy and CAPS 2012 NS curriculum documents, Government
budget for IKS, production of official NS IKS study material, as well as incorporating IKS as a
fully fledged knowledge strand in the CAPS 2012 NS curriculum documents by the Ministry
of Basic Education. The issue of education policies is a contentious one in Africa. Authorities
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such as Shizha (2013) are lobbying for the review of education policies in African countries
in order to make it possible to embrace IKS. Taking participants’ responses into cognisance it
can be concluded that the techniques that the Ministry of Education could use to
incorporate IKS into the formal NS curriculum successfully are available. If the Ministry of
Basic Education could adopt the techniques that were suggested by participants and use
them to incorporate IKS into the formal NS curriculum the chances of succeeding in this
endeavour are very high.

6.11 Madlela IKS incorporation into NS proposed model
The Madlela IKS incorporation model was developed based on participants’ contributions in
Phongola schools, and information obtained from literature review. The model has been
discussed in detail in chapter 5 from item 5.9.2 – 5.9.7.
6.14 Recommendations
The following recommendations were made based on the findings of the study and
literature review. The Ministry of Basic Education, schools and NS teachers were deemed
responsible for implementing these recommendations.

6.14.1 The Ministry of Basic Education
It is recommended that the Ministry of Basic Education should:


Review its Education Policy and embraces IKS as a fully fledged knowledge strand in
the formal NS curriculum.
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Lobby for the review of the South African Schools Act and broaden the scope of
parental involvement in schools beyond School Governing Boards, to regulating
parental involvement in instructional activities in schools.



Engage researchers and book publishers to document and publish official NS IKS
study material.



Budget for the incorporation of IKS into the formal NS curriculum.



Lobby the Ministry of Higher Education to incorporate IKS into the teacher-training
curriculum.



Engage consultancy to design a comprehensive IKS training programme to in-service
teachers who are already in the field of teaching.



Mobilise all stakeholders and conduct outreach campaigns educating communities
about the importance of incorporating IKS into the formal school curriculum.



Adopt and if need be adapt the Madlela IKS incorporation into NS proposed model
and use it to incorporate IKS into the formal NS curriculum. If possible do
benchmarks with models of other countries such as Malawi and New Zealand that
have incorporated IKS into their formal school curriculum.

6.14.2 Schools
Schools should:


Engage parents and ask them to encourage their children to use IKS at their homes.



Use parents who are holders and custodians of IKS as resource persons of IKS in
schools.



Encourage teachers and learners to be ambassadors of IKS.



Budget for the incorporation of IKS into the formal NS school curriculum.
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Take part in traditional events that are hosted by communities such as uMkhosi
weNxwala and uMhlanga Reed Dance.



Buy books with IKS information and deposit them in school libraries and resource
centres for teachers and learners to read.

6.14.3 NS teachers
NS teachers should:


Encourage learners to embrace IKS, and to read any material on scientific IKS.



Capacitate them-selves with scientific IKS information through research.



Attend workshops and training programmes on IKS in order to acquire more
information about IKS.

6.15 Areas for further research
The study explored the incorporation of IKS into the formal NS curriculum. NS is a single
subject out of many subjects that are learnt in South African schools. Other researchers can
conduct further research on the incorporation of IKS in all subject areas in the South African
curriculum. Some researcher as well can carry out research on the techniques that can be
used to develop official IKS text books/study material for the formal school curriculum.

Key Words
Indigenous, Knowledge, Systems, incorporation, Natural Science, curriculum, Phongola
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Appendix D : Permission to conduct research Request Letter
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2001
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KwaZulu Natal Department of Education
Private Bag X 9137
Pietermaritzburg 3200
Republic of South Africa

Dear Sir/Madam

RE: Request for authorization to conduct a research study in your schools
Dear Sir/Madam

I Benkosi Madlela a registered Doctor of Education student at the University of South Africa
(UNISA), under the supervision of Prof P.J Heeralal in the Department of Education hereby
apply to be granted permission to conduct a research study in your schools. A research
study is a requirement to complete and obtain my Doctor of Education Degree. The title of
my intended study is:
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Title: Incorporating Indigenous Knowledge Systems into the formal Natural Science
Curriculum: A case study of schools in Pongola, KwaZulu Natal Province
The purpose of this study is to explore and describe how Indigenous Knowledge Systems
(IKS) could be incorporated into the formal Natural Science (NS) school curriculum. Such an
exploration will make it possible to understand IKS and then develop a model that can be
used to integrate such knowledge systems into the NS curriculum. Natural Science teachers,
NS Heads of Departments (HODs) and will be selected and asked to volunteer to participate
in the study. They will be allowed to withdraw at any stage of the study should they feel like
without any consequences for them. We foresee no risks if they decide to participate in this
study. All data will be kept confidential and no information will be linked to a specific School
or participant. Names of participating schools and teachers will not be disclosed, they will
remain anonymous. Code names will be used in order to protect the identity of participating
schools and participants. Natural Science teachers, HODs and Headmasters who will
participate in the study will be requested in writing to participate, and will sign an informed
consent form before participating in the study. Focus group discussions will comprise of 3-5
participants. Focus group discussions and interviews will be done in the school premises for
the convenience of participants. If participants are fine with the use of recorders
proceedings of focus group discussions will be recorded using the voice recorder and video
recorder while at the same time participants contributions will be jotted down. Information
obtained during discussions will be kept confidential, and will not be discussed anywhere
after the groups disband. Lesson observations will last for the duration of the standard
lesson per teacher. This will enable the researcher to see how the whole lesson is conducted
right from the introduction up to the conclusion. Information obtained during lesson
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observations will be kept confidential. Focus group discussions will take 1 – 2 hours per
session, while interviews will take 30 – 45 minutes and they will be conducted after school
hours in order to avoid disrupting lessons. All this will be done voluntarily by all participants.
Phongola district Department of Education and schools that will participate in this study will
be allowed to have access to the final report in the form of both hard copies and soft copies.
Permission to conduct this study will also be obtained from UNISA, CEDU Research Ethics
Committee in order to ensure that this study will be conducted in an ethical manner. Given
below are my contact details and my supervisor’s where we can be contacted at any time if
need arises. Find attached my Research Proposal.
Yours Faithfully

Researcher: Benkosi Madlela
Tel:-+268 76435185
E-mail address: benkosimadlela@yahoo.com

Supervisor: Prof P.J Heeralal (UNISA)
Tel: 0837971029
E-mail address: Heerapj@unisa.ac.za
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Appendix E: Consent form to be completed by participants

Consent to Participate in a Research

Title: Incorporating Indigenous Knowledge Systems into the formal Natural Science
Curriculum: A case study of schools in Pongola, KwaZulu Natal Province
Researcher: Benkosi Madlela Tel: +26876435185.benkosimadlela@yahoo.com
Supervisor: Dr P.J Heeralal (UNISA) Tel: 0837971029
E-mail address: Heerapj@unisa.ac.za

Dear Participant

I Benkosi Madlela a registered Doctor of Education student at the University of South Africa
(UNISA), under the supervision of Professor P.J Heeralal in the Department of Education,
hereby kindly invite you to volunteer to participate in a research study. A research study is a
requirement to complete and obtain my Doctor of Education Degree. You have been
purposively selected to take part in this study because you form part of the team of schools
in Phongola district. The purpose of the study is to explore and describe Indigenous
Knowledge Systems (IKS), in order to gain deeper understanding of such knowledge
systems. This will make it possible to come up with a model that can be used to incorporate
IKS into the Natural Science (NS) curriculum. Doing so will inform curriculum developers and
the department of education to enrich the NS curriculum by incorporating IKS into it.
We foresee no risks if you decide to participate in this study. Your participation shall be as
follows:
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Headmasters – They will participate 1-2 times in interviews.
Natural Science teachers – will participate once in lesson observations.
Natural Science teachers and School Governing Boards chairpersons – will participate once
in focus group discussions.
You will be expected to respond to questions from the moderator and colleagues in case of
focus group discussions. You will be expected as well to comment, ask the moderator and
colleagues questions during the course of discussions. Participation in the focus groups will
take about 1 – 2 hours; interviews will take 30 – 45 minutes per session while lesson
observations will last for the duration of a standard lesson. The focus group discussions,
lesson observations and interviews will be conducted in the comfort of your school at the
time convenient to all participants in order to ensure that it doesn’t disrupt your daily
business schedules. Please feel free to ask any questions you may have about the study or
about your rights as a participant. You are free to contact Benkosi Madlela on
benkosimadlela@yahoo.com or on 0026876435185 at any time.

It is important for you to know that your participation is entirely voluntary. You may decide
not to take part in or to withdraw from the study if you feel like at any time without any
penalty. The focus group discussions and interviews will be tape recorded; and video
recorded, a verbatim transcription will be done as well during the course of discussions. All
information obtained will be kept confidential, it won’t be discussed anywhere. Data will be
coded and will not be linked to your name or the name of your school. Your identity will not
be revealed while the study is being conducted or when the study is reported or published.
Participating in this study is purely voluntary; you will not be paid or given any gift for your
participation. After the study has been finalised you will be allowed to have access to the
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final report. Permission to conduct the study in your school has been sought from Phongola
District Department of Education. Permission to conduct this study has also been sought
from UNISA CEDU Research Ethics Committee.

I have read and understood this consent form and voluntarily consent to participate in this
study.
Participant’s name____________________

Participant’s signature____________________

Date_____________________

I have explained this study to the above participant and have sought his/her understanding
for informed consent. After this form has been signed I will give the participant a copy that
he/she will keep.

Interviewer’s signature__________________
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Date_____________________

Appendix F: Focus Group Discussion Guide
FOCUS GROUP GUIDE TO BE USED TO CONDUCT FOCUS GROUP DISCUSSIONS WITH
NATURAL SCIENCE TEACHERS
Title: Incorporating Indigenous Knowledge Systems into the formal Natural Science
Curriculum: A case study of schools in Pongola, KwaZulu Natal Province
INTRODUCTION
The facilitator will be conducting a focus group discussion with participants in schools in
Phongola district. Discussions will be based on questions based on the incorporation of
Indigenous Knowledge Systems (IKS) into the Natural Science (NS) curriculum. With the
compiled data and feedback, the researcher will design a model that can be used to
incorporate IKS into the NS curriculum.
Questions of the study
The questions of the study are:
Main question
1. How can Indigenous Knowledge Systems be integrated into the formal Natural
Science curriculum?
Sub-questions
2. What is the participant’s understanding of Indigenous Knowledge Systems?
3. Which types of Indigenous Knowledge Systems should be integrated into the formal
Natural science curriculum in Phongola district schools?
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4. What challenges can be encountered in the incorporation of scientific IKS into the NS
curriculum in Phongola district schools?
5. What are the benefits of incorporating IKS into the formal Natural Science
curriculum?
6. Which model can be used to integrate indigenous knowledge into the Natural
Science Curriculum?
Timing

The focus group discussion will take about two hours. The following table shows the topics
to be covered and time to be spent on them.

Table 1

Minutes

Topic

Introduction and welcome focus group 15
participants
Explaining the purpose of the focus group 15
discussion
Main discussions based on the following 50
questions:


Give a brief overview of scientific
Indigenous Knowledge Systems (IKS)?



What

are

the

benefits

of
366

incorporating IKS into the Natural
Science (NS) curriculum?


How far have schools in Phongola
District

gone

in

incorporating

scientific IKS into the formal NS
curriculum?


What challenges are encountered in
the incorporation of scientific IKS into
the formal NS curriculum?



Which categories of scientific IKS
should be incorporated into the NS
curriculum in Phongola schools?



What role can parents play in the
incorporation of scientific IKS into the
formal NS school curriculum?



Which techniques/methods can be
used to incorporate IKS into the NS
curriculum successfully?

Focus group discussions based on arising 30
questions and issues raised by participants.
Concluding remarks and statements.

10

Total

120
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Conclusion
The facilitator will conclude by asking the following questions from the participants.


Is there anything missed out that you would like to mention?



What are the most important points that we have discussed?



Are there any additional questions arising from what has been discussed?

Focus Group Checklist
The facilitator should remember to bring the following:


Pens



A notepad with sufficient paper for taking notes during the entire focus group



A flip chart



White Board Markers.



Stick staff.



Recording equipment:
-

Tape recorder

-

Extra tape recorder

-

Extension cord

-

Batteries as a backup system



Consent forms (enough copies for all participants)



Focus group guide



Note taking form
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Things to remember when conducting the focus group discussion:


The facilitator should be very familiar with the primary research objectives of the study



Very familiar with the focus group guide



Review this checklist



Arrive at the focus group location a few minutes before participants to organize the
room and materials



Welcome focus group participants



Introduce himself, note takers and other observers



Explain, in a general and brief way, the purpose of the focus group and how
information collected during focus groups will be used and toward what goal



Explain participants’ rights and what participating in the focus group will entail



Remind participants of the duration of the focus group discussion, emphasising the
importance of their participation during entire discussions



Let people know where the closest restroom facilities are located



At the end of the focus group, give participants contact information where they can
contact him when they have questions



Complete the Debrief Discussion Tool with the note taker



Ensure that tapes are labeled appropriately



Ensure that hand-written notes, tapes, the debrief summary form, and consent forms
are returned to the designated person
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FOCUS GROUP NOTES TAKING FORM
Title: Incorporating Indigenous Knowledge Systems into the formal Natural Science
Curriculum: A case study of schools in Pongola, KwaZulu Natal Province
This template will guide the note taker in capturing the key areas that the researcher
seeks to understand
Instructions:
Please use this form to record the proceedings of the focus group. Notes should be
extensive and accurately reflect the content of the discussion, as well as any salient
observations of nonverbal behaviour, such as facial expressions, hand movements, group
dynamics, etc.
Date of Focus Group Discussion:

________________________

Location of Focus Group Discussions: _____________________
Name of Note Taker:

_________________________

………………………………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………..................................
....................................................................................................................................................
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....................................................................................................................................................
....................................................................................................................................................
....................................................................................................................................................
....................................................................................................................................................
....................................................................................................................................................
....................................................................................................................................................
....................................................................................................................................................
....................................................................................................................................................
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Appendix G: Observation guide
Title: Incorporating Indigenous Knowledge Systems into the formal Natural Science
Curriculum: A case study of schools in Pongola, KwaZulu Natal Province
INTRODUCTION
The researcher will observe Natural Science teachers teaching in class, and record the
content of scientific IKS taught in class. Doing so will enable the researcher to conduct focus
group discussions from an informed point of view.
Subject ……………………
Date: ………………………..
Class ……………………….
Topic…………………………
Duration……………………..
Lesson
objectives………………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………………………………
Introduction
………………………………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………………………………….
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………………………………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………………………………….
Lesson development
………………………………………………………………………………………………………………………………………………
…………………………………………………………………………………………………………………………………………….…
………………………………………………………………………………………………….……………………………………………
……………………………………………………………………………………………………………………………………………….
Conclusion
………………………………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………………………………
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Appendix H: Interview Guide
Title: Incorporating Indigenous Knowledge Systems into the formal Natural Science
Curriculum: A case study of schools in Pongola, KwaZulu Natal Province
INTRODUCTION
The facilitator will be conducting interviews with participants in schools in Phongola district.
Discussions will be based on questions based on the incorporation of Indigenous Knowledge
Systems (IKS) into the Natural Science (NS) curriculum. With the compiled data and
feedback, the researcher will design a model that can be used to incorporate IKS into the NS
curriculum.
Questions of the study
The questions of the study are:
Main question
1. How can Indigenous Knowledge Systems be integrated into the formal Natural
Science curriculum?
Sub-questions
2. What is the participant’s understanding of Indigenous Knowledge Systems?
3. Which types of Indigenous Knowledge Systems should be integrated into the formal
Natural science curriculum in Phongola district schools?
4. What challenges can be encountered in the incorporation of scientific IKS into the NS
curriculum in Phongola district schools?
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5. What are the benefits of incorporating IKS into the formal Natural Science
curriculum?
6. Which model can be used to integrate indigenous knowledge into the Natural
Science Curriculum?
Timing

The interview discussion will take about 30 – 45 minutes. The following table shows the
topics to be covered and time to be spent on them.

Table 1

Minutes

Topic

Introduction and welcome focus group 5
participants
Explaining the purpose of the focus group 5
discussion
Main discussions based on the following 30
questions:


Give a brief overview of scientific
Indigenous Knowledge Systems (IKS)?



What

are

the

benefits

of

incorporating IKS into the Natural
(NS)?
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How far have schools in Phongola
District

gone

in

incorporating

scientific IKS into the NS curriculum?


What challenges are encountered in
the incorporation of scientific IKS into
the NS curriculum?



Which categories of scientific IKS
should be incorporated into the NS
curriculum

in

Phongola

district

schools?


What role can parents play in the
incorporation of scientific IKS into the
NS formal school curriculum?



Which techniques/methods can be
used to incorporate IKS into the NS
curriculum successfully?

Concluding remarks and statements.

5

Total

45

Conclusion
The facilitator will conclude by asking the following questions from the participants.


Is there anything missed out that you would like to mention?
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What are the most important points that we have discussed?



Are there any additional questions arising from what has been discussed?

377

APPENDIX I: Consent/assent to participate in this study (Return slip)
I, __________________ (participant name), confirm that the person asking my consent to
take part in this research has told me about the nature, procedure, potential benefits and
anticipated inconvenience of participation.
I have read (or had explained to me) and understood the study as explained in the
information sheet.
I have had sufficient opportunity to ask questions and am prepared to participate in the
study.
I understand that my participation is voluntary and that I am free to withdraw at any time
without penalty (if applicable).
I am aware that the findings of this study will be processed into a research report, journal
publications and/or conference proceedings, but that my participation will be kept
confidential unless otherwise specified.
I agree to the recording of the ________________

(Interviews, Focus Group Discussions,

Lesson Observations)

I have received a signed copy of the informed consent agreement.

Participant Name & Surname (please print)

___________________________

____________________________________

__________________________________

Participant Signature

Date

Researcher’s Name& Surname (please print)

____________________________________
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____________________________

_________________________________

Researcher’s signature

Date
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APPENDIX J: Editor’s Comments

Thobile

Happiness

Mabuza
P.O BOX C24
Hub
Manzini Swaziland
Cell +268 7608802
Email:
emloluhlata@gmail.com
25 May 2018

To Whom It May Concern
This is to certify that I today have competed a language edit for Benkosi Madlela on his final
Thesis ssubmitted in accordance with the requirements for the degree of DOCTOR OF
EDUCATION entitled:
INCORPORATING INDIGENOUS KNOWLEDGE SYSTEMS INTO THE FORMAL NATURAL
SCIENCE CURRICULUM (A CASE STUDY OF SCHOOLS IN PONGOLA, KWAZULU NATAL
PROVINCE)
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Worth mentioning is the fact that the language has been found to meet the required
standards.

Thobile H. Mabuza

381

Briefly about the Editor
Thobile Happiness Mabuza
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Swaziland
Currently teaching Academic and Communication Skills plus English Language at Teacher
Training College level
Possess the following qualifications
A Certificate in ICT
A Certificate in Examining English as a Second Language at global level
A Bachelor’s Degree in Humanities majoring in English Language and History
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