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Abstract 

South Africa underwent much curricular change during Apartheid and post-Apartheid. The quality 

of education provided for black people was the worst during Apartheid; the education they received 

catered only for menial labour. However, the need to provide quality education to all strata of 

society took precedence when South Africa became a democratic state in 1994. Moreover, the 

need to respect different worldviews and knowledge systems from different societies came into 

focus at this time. Thus, post-Apartheid, revisions to the curriculum  led to the current Curriculum 

and Assessment Policy Statement (CAPS), which mandates that teachers include Indigenous 

Knowledge (IK) in their teaching and learning of Science. Investigations are required to 

understand the level of guidance teachers receive on integrating IK into their teaching. The 

following documents were analysed for this study to examine the guidance provided to teachers 

CAPS, Annual Teaching Plan (ATP), and the Pacesetter. Three teachers were surveyed to explore 

their views as well. 

The focus in this study was grades 8 and 9 Natural Sciences teachers.  The study aimed to explore 

ways in which teachers could integrate IK in their teaching and learning of science to make science 

more accessible to their learners. The research took a qualitative case study approach and used 

theoretical frameworks as the lens. Aikenhead and Jegede’s border crossing, Vygotsky's Social 

constructivism, specifically the More Knowledgeable Other (MKO) and Zone of Proximal 

Development (ZPD), and Piaget's Cognitive constructivism (a process of accommodation and 

assimilation). Data was collected using questionnaires and followed up with semi-structured 

interviews. Thematic content analysis was used to analyse data and develop themes that helped 

answer the research questions. Findings in this study indicated some misalignment between the 

different curriculum documents used by teachers with regards to IK. However, the study indicated 
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that teachers are integrating IK into their teaching, as mandated by the CAPS. Some teachers use 

their experiences learned in the communities they grew up in and integrated that knowledge in 

their teaching and learner discussion in a Science classroom. This study documents examples used 

by teachers in their integration of IK into their classroom practice and, therefore, can provide a 

resource for teacher development in this area. Moreover, documentation of these practical 

examples of IK integration into classroom practice can be helpful to teachers who seek to facilitate 

the students’ access to science concepts taught in Natural Sciences.  
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Chapter One 

1.1 Introduction to the Study 

In the South African context, the Department of Basic Education (DBE) and the Department of 

Higher Education and Training (DHET) are responsible for running and managing the education 

system. The DBE focuses on primary and secondary schools, divided into two bands: General 

Education and Training (GET) and Further Education and Training (FET). The GET has three 

phases; the foundation phase, grades R to 3, the intermediate phase includes grades 4 to 6, and the 

senior phase is grades 7 to 9. The FET phase covers grades 10 to 12. The DHET focuses on higher 

institutions such as universities and colleges. This study focuses on the GET senior phase Natural 

Sciences in grades 8 and 9.  

Natural Sciences is one of the compulsory subjects in primary and secondary schools. In primary 

schools, it is offered from grades 4 to 7, and in secondary schools in grades 8 and 9. Natural Science 

is divided into four strands taught across the four terms in the year, i.e., Life and Living; Matter 

and Material; Energy and Change; and Planet Earth and Beyond (CAPS, 2011). Natural Sciences 

is one of the subjects listed in the NCS/CAPS document. The Curriculum Assessment Policy 

Statement (CAPS) document is a single comprehensive document that “guides or describes the 

teaching, learning, and assessment process in the South African Education system at both primary 

and secondary schools” (Oluwatoyin, 2021, p. 77). The CAPS has emerged after many iterations 

of policies that were used to govern education in South Africa over the years, i.e. during Apartheid 

and post-Apartheid. Likewise, there have been numerous iterations of the curriculum as curriculum 

development was considered in terms of quality of learning, the type of content that needed 

inclusion, and the issues of redress. As part of the redress, the current government has promoted 

the integration of IK into the teaching and learning of Natural Sciences to acknowledge and 
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accommodate the diversity of cultures in South African science classrooms. The integration of IK 

is not only happening in South Africa but it is happening across the world. In a study conducted 

by Ninnes (2000) he explores the representation of IK in secondary school science textbooks in 

Australia and Canada. In his study he reveled that it was possible to integrate IK into science 

curriculum material. In addition he states that an incorporation of this kind of material appears to 

have a positive albeit not unproblematic step which may help overcome the Western bias of 

previous text (Ninnes, 2000).  

The Natural Sciences CAPS document (2011) mandates teachers to include IK in their teaching of 

Natural Sciences to help bridge the gap between sciences learned in the school classroom and the 

science accessible to students within their home and community environments. In essence, the aim 

of integrating IK into the prescribed school syllabus is to make science more relevant to the 

learners and thereby make science more accessible to learners within the classroom setting. My 

study aims to explore how Grades 8 and 9 teachers can integrate indigenous knowledge in the 

teaching and learning of Natural Sciences within one school in South Africa. Considering the 

mandate to include IK in classroom practice, it was necessary for me to examine the policy 

documents and supporting documents (i.e. CAPS, ATP, and the  Pacesetter) to determine the 

guidance teachers received to implement the mandate.  Data for this study was additionally 

generated from questionnaires and semi-structured interviews. The findings from this study are 

intended to contribute to the current dialogue on integrating IK concepts into the science teaching 

and learning curriculum in general within the high school and provide curriculum developers with 

insight into what is happening with the integration of IK in the science classroom and, therefore, 

make further informed decisions towards changes in the curriculum and its implementation where 

necessary.  
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1.2 Problem Statement  

The Natural Sciences CAPS document (2011) mandates the inclusion of IK in the teaching and 

learning of science.  On page 5 of the CAPS document for Natural Sciences, it is stated that 

“teachers should teach in ways that demonstrate the valuing of Indigenous Knowledge Systems 

(IKS) [by] acknowledging the rich history and heritage of South Africa as IKS contributed 

significantly and immensely to the nurturing of the values contained in South Africa’s Constitution 

( p.5).  The challenge is that NCS/CAPS seems not to provide guidance, instruction, or professional 

development on how teachers should or could include IK in their teaching of Natural Science (Du 

Plessis, 2012; Moodley, 2013). Furthermore, it is necessary to consider that learners in South 

African classrooms come from the most diverse cultures, causing the teacher to reflect on who’s 

IKS should be used when teaching (Webb, 2013). Additionally, teachers have limited time as they 

need to complete specific topics within a time frame as stipulated in the Pacesetters and Annual 

Teaching Plan (ATP) provided by the DBE; this could leave little room for teachers to attempt to 

integrate IK in their science classrooms. Rogan & Graystone (2003) reported that, in South Africa, 

the curriculum process focuses too much on the curriculum itself at the expense of implementing 

the curriculum.  In other words, the curriculum documents give teachers detailed guidance on what 

content they should teach, when they should teach this content, and how they should assess the 

content. However, there is little direction on how teachers should teach the content to the learners. 

It is, therefore, the focus of this study to investigate, during current times, the extent to which the 

curriculum documents provide guidance on when and how to include IK while teaching Natural 

Sciences.  In this light, this study seeks to examine the tools provided to teachers to include IK in 

their teaching practice.  



16 

 

1.3 Purpose of the Study  

The purpose of the study was to examine the Natural Sciences teachers' views of IK and their 

perception of the relevance for the integration of IK into their teaching, teachers' views on what 

the Natural Sciences CAPS document mandates, and how these views can be used to integrate IK 

into the teaching and learning of the subject by grades 8 and 9 teachers in the classroom. Teachers 

are acknowledged as gatekeepers of the curricular reform efforts by the Natural Sciences CAPS 

document in terms of the integration of IK in the classroom (CAPS, 2011). Hence, when looking 

at the integration of IK into curriculum delivery, it is necessary first to understand the teachers' 

views of IK and examine their views concerning curriculum delivery. Aikenhead and Jegede 

(1999) support the notion that the pre-existing IK teachers bring into the classroom could help 

learners engage or awaken their own IK. Hence, there is the need to explore the teachers' 

definitions for IK generally and within the context of their understanding of curriculum documents 

and their classroom teaching practices. Based on this need, I examine what IK teachers bring into 

their Natural Sciences classrooms. What teachers bring into the Natural Science classroom would 

also allow me to investigate the extent to which teachers include IK in their science teaching as 

mandated by the Natural Sciences CAPS document. Therefore, this investigation will shed light 

on the alignment between the mandate of the curriculum and teaching practices within the 

classroom in terms of the integration of IK. This is an important subject to investigate since it is 

believed that teachers can use IK to enable student access to science within the teaching and 

learning space at high school. 

1.4 Rationale for the Study  

When I started teaching at a secondary school, I was not aware of the specific mandate from the 

NCS/CAPS policy document. When I later read these requirements for IK in the NCS/CAPS policy 
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document, I started asking questions on whether teachers in the school system were in a position 

similar to my previous experience.  I wanted to know if other teachers were aware of this mandate; 

what they had considered or done when they implemented IK's integration into their classroom 

teaching practice. As I read about IKS, I started engaging with the classes I taught at a secondary 

school. I found that the pre-service training and the qualification I studied for had not included 

aspects of how IK can be integrated into classroom teaching. From my more recent engagements 

with my students in my Natural Sciences classes, I have realised that seeking learners' prior 

knowledge related to their IK seems to challenge learners' understanding and reflection on the 

topic. In addition, it also tends to lead to learners' engagement in the classroom as they often start 

to ask questions and share their cultural knowledge on the topic. I began to realize that, for 

example, there are learners who come to the classroom knowing that at home there is no 

refrigerator so, to avoid food spoilage, they put the vessel containing food on the cold floor of a 

dark room so that the food could be preserved for an extended period. When a teacher introduces 

the topic ‘food preservation’, the teacher could start by questioning learners about what they know 

about food preservation from home and in the community and then build on that knowledge and 

include it in the science classroom teaching and learning space. By doing so, learners are more 

likely to engage with the teacher and their learning. My questions on IK integration into my 

teaching practice, as mandated by CAPS 2011, has led to me wanting to know what teachers 

understand about the mandate concerning the integration of IK into classroom teaching for Natural 

Sciences. Further, I wanted to check the alignment between the mandate and what is done in the 

classroom. Additionally, I wanted to determine how teachers could incorporate the use of IK for 

learner access into Science.  
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1.5 Significance of the Study  

Considering that South Africa has been a democratic country for over 25 years and that the 

constitution has called for equal education opportunities, this study is significant in examining the 

extent to which IK is valued and brought into the Natural Science teaching and learning paradigm 

in secondary schools.  The findings from my study may contribute to the growing knowledge about 

teachers' views and their level of awareness on IK, what the CAPS mandates, and integrating IK 

in classroom teaching and learning practices. It could provide insight to help curriculum 

developers who seek out information on teaching practices within the classroom and what more 

can be done to refine the curriculum to enrich the learners’ classroom learning experience and 

provide learners with access to concepts taught in Natural Sciences.  

Furthermore, usually, IK is passed down via oral tradition, rather than written text, and therefore 

may be lost as it is passed from one generation to the next. By capturing the teachers’ voice on IK 

in my study I would be documenting a part of our African history which has been passed down 

from generation to generation, this documentation is required for the preservation of this 

knowledge in written form.   

1.6 Research Questions  

Qualitative research questions tend to be open and probative and must reflect the study's intent. 

Research questions should be manageable and contain appropriate restrictions, qualifications, and 

delineation. Therefore, this study aims to explore grades 8 and 9 Natural Sciences teachers’ views 

on IK and possibilities of integrating IK into the everyday teaching and learning of Natural 

Sciences at school. I made use of qualitative research instruments in the form of questionnaires 

and interviews as tools to collect data. Hence in this study, I aim to answer the research questions 

that follow:   
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1. What links exist in the CAPS 2011 mandate and the Annual Teaching Plan (ATP), and 

Pacesetter in relation to the guidance indicated on these documents for the integration of 

IK into classroom teaching?   

2. What are the grades 8 and 9 Natural Sciences teachers’ views on IK? 

3. What are grades 8 and 9 teachers’ views on what the Natural Sciences CAPS document 

mandates? 

4. What are the teachers’ views on how IK concepts could be used to teach Natural Science 

content to the learners? 

Conceptual considerations: Natural Sciences; IKS; IK; Curriculum; Black people; African people  

Outline of Chapters  

In Chapter One, I introduced the study and gave a brief overview of the whole study. I discussed 

the problem statement, purpose, rationale, significance of the study, and the research questions 

that guided my study. I ended this chapter with a summary.  

Chapter Two provides the background of the study by giving a historical view of the development 

of the study. I then discussed the concept of Indigenous Knowledge and Indigenous Knowledge 

Systems. Following that I then discussed the problems with the integration of IK in South African 

classrooms. I later discussed the reasons for including IK in the South African classroom and I 

closed this chapter with a summary.  

In Chapter Three, I discussed the various theoretical frameworks that grounded the study. I 

discussed the theories, how I intended to use them based on what I find in the study. The theories 

used are learning theories and they are as follows: 1) Border Crossing, 2) Vygotsky’s Social 

constructivism theory, which includes the Zone of Proximal Development (ZPD) and the More 
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Knowledgeable Other (MKO), 3) Piaget’s Cognitive constructivism and I concluded the chapter 

with a summary. In Chapter Four, I discussed the research methods. The research methods 

included the research design I used to collect and analyse data. In the research design section, I 

discussed the research instruments which I used namely questionnaires and semi-structured 

interviews. From there I discussed data collections. I later discussed the credibility of the study, 

delimitations, ethical considerations and concluded wih a summary.  

In Chapter Five, I presented the research findings. The findings addressed the research questions 

outlined in chapter one. I first disccused the policy documents which are being provided to teachers 

namely the Curriculum and Assessment Policy Statement 2011 (CAPS), Annual Teaching Plan 

(ATP), and the Pacesetter and analysed how they are each related to one another and what they 

say about IK. From there I began exploring the teachers definition of IK. Two themes were 

developed concerning the teachers’ definitions for IK. After I then discussed the teachers’ views 

about what the Natural Sciences CAPS documents mandates them to do. Then lastly I discussed 

teachers views on how IK concepts could be integrated to teach Natural Sciences. Two themes 

emerged as I analysed data for the last research  

In Chapter Six, I discussed the conclusion for the study, recommendations, as well as further 

studies. The recommendations are for the curriculum developers.  

 

Summary of the Chapter  

The purpose of the study was to examine the Natural Sciences teachers' views of IK and their 

perception of the relevance for the integration of IK into their teaching, teachers' views on what 

the Natural Sciences CAPS document mandates, and how these views can be used to integrate IK 



21 

 

into the teaching and learning of the subject by grades 8 and 9 teachers in the classroom. The study 

took place in a school in a township in South Africa. Three teachers who are teaching the subject 

Natural Sciencecs were purposefully sampled and invited to participate in the study. The rationale 

for the study was to seek teachers understanding with regards to what the CAPS 2011 mandates 

them to do and in addition to check the alignment between the mandate and what is done in the 

classroom, so that they can enhance learner’s experiences and make classroom science more 

accessible and meaningful to learners lived-experiences. Considering that South Africa has been a 

democratic country for over 25 years and that the constitution has called for equal education 

opportunities, this study is significant in examining the extent to which IK is valued and brought 

into the Natural Science teaching and learning paradigm in secondary schools.  In addition it is a 

start in documenting our IK as this knowledge is being passed down from generation to generation 

verbally and not being documented.   
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Chapter Two 

Background and Literature Review 

2.1 Introduction   

During the Apartheid era, i.e. (1948-1994), the education system in South Africa was hugely 

disparate in the unequitable provision of education to different parts of society (Fiske & Ladd, 

2004). It had 14 independent departments, and each one of them had its individual requirements 

for education, budget, and curriculum. The quality of education provided for Black people was 

generally the worst compared to the Indians, Coloureds, and Whites (Cross, et al, 2011) With a 

minimal budget, overcrowded classrooms, and a curriculum that focused on developing only 

menial labour skills, the development of professional and higher cognitive ability was not a focus 

generally for Black people, unlike the provisions made for whites (Cross et al, 2011). The use of 

IK to engage with students was not allowed during Apartheid, and IK was not considered as 

connected to the school science curriculum since it was not seen as part of science (Breidlid 2003; 

Soudien & Baxen 1977). Instead, it was considered a pseudoscience (de Beer & Whitlock, 2009; 

Mothwa, 2011; Regmi & Flemming, 2012). 

According to de Beer & Mothwa (2013), IK is referred to as “knowledge about the world around 

us which has been developed by local cultures and has been used to sustain their lives” (de Beer 

& Mothwa, 2013, p.454). This knowledge is developed within a culture and is passed down from 

one generation to another and is often practiced within the culture and at home before learners 

come into the classroom to learn the science taught at school. Quite interestingly, learners first 

learn and understand the sciences (albeit informally), values, and norms at home or in the 

community before they enter formal schooling. Taking this into consideration, Ownu & Mosimege 

(2004) defined IK as knowledge that includes technological knowledge (agriculture, engineering, 
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medicine), mathematical and social knowledge that a local community uses for its social and 

economic activities. Ogunniyi (2007) defined IK as the knowledge that 

 "Reflects the wisdom about the environment developed over the centuries by the inhabitants of 

South Africa. Much of this valuable wisdom is believed to have been lost in the past 250 years of 

colonization and 50 years of Apartheid. This now needs to be rediscovered and utilized to improve 

the quality of life for  all South Africans” (Ogunniyi, 2007, p.1).  

Matsika (2012) defines indigenous knowledge (IK) as “the traditional and local knowledge that 

exists and is developed through the experiences of the local community in the process of managing 

the conditions or context that challenge the people’s everyday life” (Matsika, 2012, pp.209-210).  

Hoppers (2005) defined IKS as a traditional knowledge which includes “agricultural, 

meteorological, ecological, governance, social welfare, peace building and conflict resolution, 

medicinal and pharmaceutical, legal and jurisprudential, music, architecture, sculpture, textile 

manufacture, metallurgy and food technology” (p. 3). In other words, IKS is a body of knowledge 

rooted in the African philosophical thinking that belongs to indigenous people within a certain 

geographic area and has survived for thousands of years regardless of colonialism (Khupe, 2014; 

Mapara, 2009).  These bodies of knowledge “are developed through the processes of acculturation 

and through kinship relationships that societal groups form and are handed down to the posterity 

through oral tradition and cultural practices such as rituals and rites” (Mawere (2010, p. 211). In 

addition, Ogunniyi (2007a) defined IKS as “a conglomeration…a redemptive, holistic, and 

transcendental view of human experience with the cosmos…” (p. 965). Thereby, making IKS a 

“combination of knowledge systems (Ahanonye, 2021, p.49).   
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These definitions emphasizes how indigenous knowledge develops over time due to a 

community’s engagement with its environment, experiences, observations, and trial and error or 

testing that may not take place in laboratories. Like Taylor & Cameron, 2016 IK and IKS are terms 

that are used interchangeably. This study will view IK(S) both as conservative and dynamic in 

nature because as useful traditional knowledge is preserved. This highlights a significant concept 

in African indigenous knowledge, which developed, tested, and applied knowledge despite the 

lack of laboratories and modern scientific equipment and technology (Matsika, 2012). It is this 

kind of indigenous knowledge that learners bring into the classroom. Teachers need to nurture and 

build upon the students’ prior knowledge and IK that the learners bring into the classroom to enable 

learners to have a better conceptual understanding of scientific concepts. This has led many 

researchers, such as Ankiewicz (2015), de Beer & Bolaji (2013), Ogunniyi (2007), & Ronoh (2017, 

especially in the African context, to research why IK is not given a more substantial platform in 

pure science teaching in the school curriculum and why IK was considered a pseudoscience.  

When the democratic government was elected to power in 1994, its mandate was to change the 

entire education system so that there were equal opportunities for access to quality education for 

all the different ethnic groups. To start, the democratic government had to develop an education 

system that would accommodate everyone and therefore the focus was on equality and access to 

education that was provided to all parts of society. During the Apartheid era, IK was not included 

in the science classroom because it was not considered a science (Gorelick, 2014). The democratic 

government wanted to do away with this notion. In the NCS/CAPS (2011) policy document, one 

of the mandates is to include IK in the school science curriculum so that our African knowledge 

can also be valued by our African people (NCS, 2011), and in doing so, we would be preserving 
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our African culture, and helping teachers and learners better understand science. However, many 

challenges emerged with the implementation of IK in the teaching and learning of science.  

2.2 Problems with the Integration of IK in South African Classrooms 

The reiterative evolution of the South African curriculum over a brief period posed a challenge for 

teachers. Not only did the content and expectations for curriculum delivery change, but so did the 

education system as a whole (Msila, 2007). The country underwent significant changes post-

Apartheid. The South African people gained their freedom, and one of the foci of the Constitution 

was to provide quality education for all members of society. The education curricular changed 

from missionary education to Bantu education during the years of Apartheid in South Africa. Post-

independence, there have been revisions to the school curriculum as well, i.e.  in 1997 there was 

Outcome-Based Education (OBE), then in 1998 the Revised-National Curriculum Statement 

(RNCS) came into being, and this was replaced in 2004 by the National Curriculum Statement 

(NCS). In 2012 the Curriculum and Assessment Policy Statement (CAPS) was introduced and it 

is the curriculum used to date. During the evolution of these policy documents learner-

centeredness took center-stage. Of importance to this study is the inclusion of Indigenous 

Knowledge Systems (IKS) in the science curriculum in the post-independent education system.  

The OBE curriculum was a learner-centered one which broadly defined the teaching method that 

shifts the focus from instruction by the teachers to the learning outcomes for learners (Msila, 2007). 

This was unlike the previous curriculum where the focus was on a teacher-centered approach, i.e., 

where activity in the classroom is centered on the teachers and their teaching practice. The reason 

for the adaptation and implementation of the OBE teaching approach in South Africa by the 

education department was to improve the quality of education and address the demands for an 

increasingly skilled workforce in post-Apartheid South Africa (Botha, 2002). Further, the OBE 
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curriculum was introduced to address issues of quality of the curriculum and inequality based on 

South Africa’s historic imbalances where education was used as a means to oppress the masses 

(Msila, 2007). Lastly, it was introduced to emancipate learners and teachers from a content-based 

mode of operation and respond to international trends in educational development (Botha, 2002). 

 The challenge with the implementation of the OBE teaching approach was the context at the time 

did not allow for any significant changes as the country itself was undergoing substantial changes 

in its political and thus governmental administration. During this time there were further 

deliberations on how the curriculum could best serve the needs of society and to restore a more 

equitable education system. This then led to the curriculum revision were Curriculum 2005 was 

put in place (C2005). The implementation of the C2005 was to resolve the issues that the OBE 

curriculum was faced with (Moodley, 2013). Hence C2005 policy document aimed to upgrade the 

curriculum and come up with innovative ideas. C2005 was based on providing learners with access 

to schools, as well as equity and development of learners’ learning. In short, C2005 had a mandate 

to re-shape and re-arrange the OBE curriculum, which did not meet the objectives that were set. 

However, the difference between C2005 and OBE is that C2005 teachers are more involved in 

curriculum implementation. The C2005 curriculum documents and policies provided the space for 

teachers to select the content and methods through which the learners could achieve the outcomes 

(Botha, 2002). 

In the year 2000, a review committee was established by the DBE to deal with factors that affected 

the education system and the C2005. Chisholm (2003) indicated that “the Review Committee 

proposed the introduction of a revised curriculum structure supported by changes in teacher 

orientation and training, learning support materials and the organization, resourcing, and staffing 

of curriculum structures and functions in national and provincial education departments” (p. 4). 
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The development and establishment of a Revised National Curriculum Statement were aimed to 

promote conceptual coherence, have a clear structure and be written in an understandable and clear 

language, and design and enable the “values of a society striving towards social justice, equality 

and development through the development of creative, critical and problem-solving individuals” 

(Chisholm, 2003, p. 4).    

In the same breath C2005 also had its problems that led it to be phased out. It used difficult 

language and unfamiliar terms to replace familiar ones; it focused mainly on outcomes but 

neglected “inputs” for the subject content of the curriculum; it introduced a very complicated 

method for teachers to prepare their classroom which many teachers did not understand and lastly 

it did not set levels of achievement for learners in each learning area in each grade. This meant it 

was difficult to assess whether learners made enough progress from one grade to the next (Argus, 

2000). For these reasons C2005 was phased out as it was no longer served the purpose it was 

intended to, which then led to the NCS/CAPS design and implementation.  

There is now a focus on IK in the CAPS document and it mandates that teachers include IK in 

their teaching and learning of Science, it is necessary to understand the level of guidance teachers 

have for this implementation in classroom practice, this study focuses on this knowledge area.    

IK in the classroom is a necessary tool in a changing South Africa (Naidoo, 2010), it functions as 

a source of knowledge within the context of the learner. However, teachers are still not well versed 

in the type of training that could help facilitate the learning process in the classroom, inspiring 

learners to be more active and engaged (Sithole, 2017). IK has the potential to empower diverse 

learners of different cultures, enhancing their individual growth and development in the application 

of Natural Sciences in their own lives and their interpretation in the classroom (Botha, 2012). In 

South Africa where most of the classes are multilingual, one of the greatest challenges of the 
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curriculum is how to prepare pre-service teachers to deal with the complexity of indigenous 

knowledge teaching (Setati, 2001). Training teachers to effectively implement an IK integrated 

curricula remains a major demand for inclusive teaching, the current curriculum fails to serve the 

current needs of our diverse South African cultures and society as a whole (de Beer & Whitlock, 

2009). Hewson & Oguniyi (2011) also argue that there are no structured courses aimed at creating 

pre-service teacher awareness of what it means to bring in IK into the formal Science context 

taught within school classrooms. 

Science does not need to be a distanced and depersonalized experience for learners. The 

interrogation of IK in the classroom could serve itself as a tool of self-awareness for learners, with 

their school work reflecting back the complexities of their daily life and elements of their 

community’s practices and ways of being. The fear of pseudoscience in the classroom is a result 

of our post-colonial curriculum that does not function independently outside of western values (de 

Beer & Whitlock, 2009). IK speaks to the core of our lived experiences and of those who existed 

before us, when we lose this, we lose parts of ourselves that cannot be replicated (de Beer & 

Whitlock, 2009).  

Science teachers in South Africa and globally experience difficulties with the integration of 

indigenous knowledge into their science lessons—a requirement of many science curricula. One 

of the reasons for this may relate to the views teachers hold about indigenous knowledge. Such 

views can form a barrier against successful inclusion of indigenous knowledge in the science 

classroom (de Beer & Ankiewicz, 2015). When teachers are trained in Natural Sciences, there is a 

lack of instructional methods with the inclusion of IK in teaching to coexist with that training. It 

is clear that some science teachers fear that they will be teaching pseudoscience when integrating 

indigenous knowledge into the classroom, they feel conflicted as the formulation of indigenous 



29 

 

knowledge is not based on scientific methods (De Beer & Whitlock, 2009; Regmi & Fleming, 

2012). As such we will look at some of the reasons why teachers include IK in their teaching of 

Science. 

2.3 Reasons for Inclusion of IK in South African Classrooms 

According to the CAPS (2011), all knowledge grows out of the view of how the world works. The 

differences between modern science (and technology) and traditional knowledge is that these 

knowledges have their origins in different worldviews. Learners need to understand how the 

learning was developed in their cultural context and use that knowledge to make meaning of what 

is going on around them (Sjøberg & Schreiner, 2006). It is important for learners to understand 

how learning was developed in their cultural context because learners first experience learning 

within their home and community. The knowledge they acquire could be used to enable them to 

understand sciences within the school classroom, as shown in the example I used when referring 

to food preservation in an earlier chapter. Therefore, the need for learners to understand where 

their knowledge stems from and how this knowledge has come to be is important.   

This means that for learners to understand the knowledge system within their cultural context, they 

first have to be exposed to the historical events of science and other IK worldviews of science so 

that they could start to make connections between these different worldviews or start to understand 

how their underpinnings in their conceptions of knowledge match up to what they are learning 

within the science classroom setting. To achieve this, learners' have to be exposed to how things 

were done in the past in their culture and at the same time be exposed to other cultures and 

worldviews that are different from their own. Furthermore, the learners need to see how the 

knowledge that they acquire within their experience outside formal schooling aligns with the 
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knowledge they learn in the classroom (Hoppers, 2004), teachers can intentionally scaffold this 

process. By doing so, learners could get a better understanding of their own IK.  

It has been said that scientific knowledge and understanding have been developed over time by 

people who were curious and who persevered with their quest for knowledge (CAPS, 2011). In 

the same breath, this includes our forefathers in that they were also curious about many things and 

conducted their experiments though trial and error methods, and came up with conclusions (Cronje 

et al, 2015). Hence, as these authors explain, today, we know different things in the environment, 

such as knowledge of giving birth, plants to use to cure certain illnesses, different seasons to plant 

different plants, to mention a few examples. 

IK needs to be included in our school science curriculum to re-establish the value system of African 

people (Cronje et al, 2015). From the observations that I have made with the classes that I teach, I 

have realized that the inclusion of IK in my Natural Sciences classroom helps learners to 

understand not only scientific concepts in class, but also makes them aware of their cultural 

knowledge and enables them to apply classroom concepts in real-life situations. With educational 

and environmental problems becoming more diverse and complex every day (Maila, 2001: p. 2), 

it is imperative that all ways of knowing, whether indigenous or modern; Western or African, be 

explored and their valuable capital (skills, values and wisdom) be integrated into all educational 

frameworks that would take a people forward (Le Grange, 2000). 

Summary of Chapter  

 

In this chapter I gave a background of how the education system was in South Africa especially 

for black people. There was 14 different education departments and each department had its own 

budget and curriculum. The curriculum for the black people was the worst it had minimal budget, 
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over crowded classrooms and the curriculum only focused on menial labour skills, development 

of professional and higher cognitive ability was not the focus. During the Apartheid era, the use 

of IK to engage learners was not allowed as it was not considered to be connected with school 

science science (Breidlid 2003; Soudien & Baxen 1977). Instead, it was considered a 

pseudoscience (de Beer & Whitlock, 2009; Mothwa, 2011; Regmi & Flemming, 2012). 

I then provided various definition from various scholars of IK and IKS and also mentioned that 

this study will make use of IK and IKS interchangeably. The IK that learners bring into the science 

classroom, teachers need to nurture and build upon it.  

Since IK was not allowed to be taught in school science, the notion then lead many researchers 

such as Ankiewcz (2015); de Beer & Bolaji (2003); Ogunniyi (2007); and Ronoh (2017) especially 

in the African context to then research more on why is it that IK is not given the same platform in 

school science curriculum.  

When the democratic government was elected into power in 1994, its mandate was to change the 

entire education system so that there were equal opportunities for quality education for all ethnic 

groups. In doing so it started implementing different curriculum changes in a very short space of 

time. However, in the many curriculum changes that were introduced, the integration of IKS in the 

teaching and learning of science it remained in all the official documents.    

Even though the curriculum documents in South Africa shows the value for IK in the curriculum 

there need to be investigation on the guideline provided to teachers and how teachers implement 

and interprete them in the classroom.  
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Chapter Three 

Theoretical Frameworks 

3.1 Introduction 

A theoretical framework is a specific collection of thoughts and theories related to the phenomenon 

under investigation (du Plooy-Cilliers Davis, & Bezuidenhout, 2014). I decided to investigate 

teachers' views on IK, teachers' views on incorporating IK into teaching Natural Sciences for 

Grades 8 and 9, and also teachers’ views on how that knowledge can be used to improve not only 

learners understanding of scientific concepts but also to help learners make links of what they learn 

in the science classroom and what they experience in their everyday lives. To achieve this I adopted 

frameworks from Aikenhead's border crossing, Vygotsky's Social constructivism (i.e. More 

Knowledgeable Other (MKO) and Zone of Proximal Development (ZPD)), and Piaget's Cognitive 

constructivism (a process of accommodation and assimilation). 

3.2 Border Crossing  

When learners enter the science classroom, they cross borders, physically and cognitively 

(mentally). This is important for teachers to note because in knowing and recognizing the inherent 

border crossing between the learners' lived-world, subcultures and the subculture of science, 

teachers can have awareness into border crossing (Aikenhead, 1996; Le Grange, 2007).  In other 

words, when a learner goes to school, they are physically moving from their home and sometimes 

communities and go into a different society with a different culture from the one to which they are 

accustomed. This movement then has the potential to build the learner or discourage the learner. 

In other words, when learners move into the formal school environment they could encounter 

challenges as they move from their own cultures to the subcultures of a science classroom or the 

subculture of science itself. 
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After recognizing the learners' culture and subcultures, teachers could then help learners make 

connections between what they know from home or within their community and what is learned 

in the science classroom (Aikenhead,1996). Cobern (1991) alludes to this by stating that to 

understand a “student's worldview is to anticipate what meaning in a science curriculum will 

appear plausible and which will not be (p. 42)”. In other words, knowing and understanding the 

culture that learners are coming from could help the teacher to plan ahead for a lesson in a science 

classroom. This knowledge enables the teacher to anticipate the questions that learners are likely 

to ask and why they ask those questions.  

When the teacher understands the learners' cultural background, the teachers could be more likely 

to use examples from the learners' cultural experiences in their classroom teaching practice. For 

this study, the focus is only on the teachers’ perspective in relation to research questions 2-4 which 

is based on their views on what IK is and how they can use it in their teaching of Natural Sciences.  

This is because teacher practice could provide learners with more epistemological access within 

the formal Science learning context at school. Aikenhead (1996) further states that most students 

are not about to risk altering a practical common sense conception favouring a counter-intuitive 

abstraction advanced by a teacher or textbook. 

Border crossing, in simple words, implies leaving behind the safety of cultural, theoretical, and 

ideological assumptions that one knows. In an educational context, border crossing means teachers 

have ‘to take leave of the cultural, theoretical, and ideological borders', and become homeless’ 

(Giroux, 1992, p. 18). Just as teachers are meant to become ‘homeless’ it is possible that there is a 

similar expectation of students, i.e the cause of this move (homelessness) in the education system 

would be that learners should forget their cultural, religious, and ideological backgrounds and be 

transformed through new conscientization to come out of the situation. In this light and considering 
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the time of publication of the quoted text, i.e. during Apartheid rule, it can be considered  that 

western science that governed the schooling system, was at the time, trying to enculturate learners 

into its subculture of science. This can be seen to be the case since for the expected transformation 

to take place, teachers and learners needed to detach from what they knew already, which is their 

background belief, and be ready to learn Western science as presented in that curriculum. In the 

next paragraph I looked at how learning occurs and to do that I used Vygotsky social 

constructivism.  

 

3.3 Vygotsky’s Social Constructivism  

The Zone of Proximal Development (ZPD) is "the distance between the actual developmental level 

as determined by independent problem solving and the level of potential development as 

determined through problem solving under adult guidance or in collaboration with more capable 

peers” (Vygotsky, 1978, p.86). In other words, the difference between what a learner can do on 

his or her own and what he or she can achieve with the help of a teacher is known as the ZPD, i.e. 

this is a zone where a learner in a classroom can perform a particular task with scaffolding or the 

help of a teacher or a peer. For example, in the grades 8 and 9 Natural Sciences classrooms, learners 

might know what a periodic table is, and also, they might know chemical symbols and how to 

write their equations. However, when introducing the topic of balancing chemical equations, 

learners might not know how to balance chemical equations, but with the help of a teacher, after a  

few examples together, the learner could work out more examples independently. When the learner 

can balance chemical equations on his/her own, we say that the learner is in the zone of proximal 

development for solving or balancing chemical equations.  
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According to 'Vygotsky's theory of cognitive development, children learn through social 

interactions that include collaborative and cooperative dialogue with someone more skilled in a 

given task; hence in Sesotho; there is a saying 'ngwana mechanic eba 'machenic' directly translated 

'a child of a mechanic becomes a mechanic.' What this means is that the child learns by first 

observing then doing what s/he saw being done, similarly in a classroom setting, we do a few 

examples with learners to see what is being done and, most notably how it is done, then they can 

attempt doing it on their own afterward.  

The more knowledgeable other (MKO) refers to someone who has a better understanding or higher 

ability level than the learner concerning a particular task, process, or concept (McLeod, 2019). The 

MKO therefore guides the learner with learning. Although the assumption is that the MKO is a 

teacher or an older adult, this is not necessarily the case. The MKO can be anyone who has more 

knowledge about a particular task, process, or concept, and it can be a peer, a coach, or even a 

child. Some authors such as Moll (2001) also consider the MKO to be inanimate things like a 

textbook that can aid the learner to understand new concepts. This means the MKO according to 

different authors, could be animate or inanimate objects.   

Furthermore, based on Vygotsky’s sociocultural theory the idea of scaffolding was developed and 

is linked to the concept of ZPD. According to Raymond (2000), the instruction offered by the ZPD 

can be seen in the “role of [the] teacher and others in supporting the learner's development and 

providing a support structure to acquire development” (p.176).  Therefore, scaffolding can be seen 

as using the learners' knowledge and understanding and directing it towards what is being taught 

in class at the time.  For instance, say you are explaining the concept of "work" in a physical 

sciences classroom, a teacher could ask what learners understand by the concept work and then 

evaluate the learners’ understanding based on the answers received. The teacher can then scaffold 
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the students’ learning towards a more accurate interpretation or development of understanding 

towards the right solution and thus help the learners determine the correct explanation for the 

definition of work. An important aspect of scaffolding is that it is temporary because as the 

learner's abilities increase, the structure provided by the more knowledgeable other is progressively 

withdrawn (Brits et al.,  2016). The learners should be able to complete the task independently 

once the learning outcome is achieved. However, the teacher's goal when using the scaffolding 

strategy is to make learners understand and master concepts alone. 

In addition, scaffolding is a strategy that can be acquired in schools and in our everyday, life within 

our communities or at home. Teachers use scaffolding to engage learners in the learning process. 

Bransford et al.,  (2000) stated that the learner does not learn in isolation, instead social interactions 

strongly influence learning. He also noted that a child develops his/her intellect through 

internalizing concepts based on his/her interpretations of an activity that occurs in a social setting 

and occurs through good communication from adults (Bransford et al.,  2000). Hence, when 

learners come into the classroom, they already have a foundational knowledge about concepts 

which they either learned from home or the community they came from. From my experience the 

concept of lightning in a Natural Sciences classroom is always interesting to teach because here 

learners give answers according to their cultural background. This alludes to the point made by 

Vygotsky that social interactions strongly influence learning.   

Vygotsky recognised that the distance between doing something independently and with the help 

of another is related to stages of development. In this way he regarded an instructors “teaching of 

a student not just as a source of information to be assimilated but as a lever with which the student’s 

thought, with its structural characteristics, is shifted from level to level” (Yaroshevsky, 1989, 

p.283). Chaiklin (2003) states that Vygotsky asserted that consciousness is constructed through a 
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subject’s interactions with the world. Development cannot be separated from its social and cultural 

context. This led to the idea that we can only understand mental processes if we understand the 

social interaction and tools and signs that mediate them. According to Vygotsky, the most 

important part of children's psychological development is acquisition of the culture to which they 

belong. Everything that is manufactured and created by people in a culture, that is, all cultural 

products, is labelled an artifact and it is through these artifacts that the culture influences 

development. 

Teachers should approach the classroom with an open mind and not always have very specific 

expectations of their learners, allowing them space to self-explore answers so that the learners have 

room to develop. ZPD and scaffolding can be utilised effectively and creatively in subject areas 

where creativity is encouraged, and learner-led shaping of the outcome can more readily occur 

(Daniels, 2016).  This section helped me to answer the research questions in that I used Vygotsky’s 

ideas to show how the same ideas affect the teachers in today’s context and in addition integrate 

them to explain the results that emerged from my study. 

3.4 Piaget’s Cognitive Constructivism 

Constructivism is widely touted as an approach to probe for children’s levels of understanding and 

to show that their knowledge can increase and change to higher level thinking (Amineh & Asi, 

2015; Mvududu & Thiel-Burgess, 2012). Simply put, constructivism refers to the ‘how’ of learning 

and thinking. It describes how learners make sense of what they are taught in class and how what 

is taught can be made simple so that learners understand it.  

Piaget (1977) states that learning does not occur passively; instead, it happens by active 

construction of meaning. He further explains that when learners encounter an experience that is 

not in line with how they think, the learner moves from a state of equilibrium to one of 



38 

 

disequilibrium. What happens then is that learners need to alter their thinking to restore 

equilibrium. For this reason, learners make sense of the new knowledge by assimilating it with 

what they know, that is, by attempting to incorporate it into what they already know. Assimilation 

is when learners align new information to their pre-existing knowledge, while accommodation 

changes their mental constructs to accommodate the latest information. Assimilation and 

accommodation are complementary processes kept consistent by equilibrium – the biological drive 

to reach a state of alignment.  

The focus of this study is on teachers’ views on what IK is, views on what the CAPS document 

mandates and also ways in which teachers can integrate IK into their teaching and learning of 

Science. The first part focuses on the teachers’ IK which is known as a social knowledge (Rata, 

2011) because of their cultural background and practices.  

Since learners will be learning Science at school this kind of scientific knowledge cannot be merely 

discovered by learners on their own. It is the duty of the science teacher to facilitate the empirical 

knowledge to enable learners to discover how knowledge claims are validated and generated 

(Ahanonye, 2021, p. 83). 

Vygotsky’s emphasis on this MKO shows that a learners’ understanding of a concept in the 

Science classroom is as a result of the teacher’s, intervention and mediation in the classroom. 

(Ahanonye, 2021, p. 84). In relation to MKO, Vygotsky mentions the notion of the ZPD whereby 

the child receives encouragement and guidance from the teacher or a more skilled peer. The study 

focused on teachers’ views on what IK is, views on what the CAPS document mandates and also 

what are some of the ways in which IK can be integrated with Natural Sciences. As such the 

theories are related to the study as teachers are embodiment of their culture, they bring their own 

cultural knowledge to the classroom and it influences their teaching practice. Social and cognitive 
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constructivism theory deals with teaching and learning in this context the teaching and learning 

takes place not only in the classroom but also in the community which learners are coming from. 

Therefore, these theories helps us in understanding how teachers assist learners in making meaning 

of what is being taught in the classroom. 

3.5 Summary of the Chapter 

Theoretical frameworks are vital as they aid the researcher to support and ground their studies. 

These frameworks can help the researcher discuss the results obtained from the research and the 

methods they choose for data analysis. The chosen theoretical frameworks for this study are border 

crossing, Vygotsky MKO and ZPD, Piaget’s cognitive constructivism. 

Constructivists believe that people construct their realities (meanings) based on their lived 

experiences. As such, the social development theory by Vygotsky theorizes that learners learn 

from the social interactions they have when they engage with more knowledgeable others (MKOs) 

such as teachers, parents, or their peers in society. Learners establish mental constructs after 

interacting with MKOs (McLeod, 2012). Piaget’s cognitive theory of development explains the 

changes learners go through when they construct their mental realities.  

When indigenous learners enter into the school classroom to learn science, a subculture of western 

society, they cross-cultural borders – a process that can be smooth, managed, hazardous, or 

impossible, depending on the type of support they receive from the teaching and learning 

environment.  

This study used these theories as the lens for this research and as such I refered to them during 

analysis, interpretations, and discussions. 
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Chapter Four 

Research Method 

4.1 Introduction 

A research method is a comprehensive approach to a study, and it includes the plans, design, data 

collection, and analysis that the researcher used to conduct the study (Creswell & Creswell, 2011; 

Muza, 2014). In this chapter, I discuss the research method that I used for this study and I also give 

the advantages and the disadvantages for each of the methods I outline. I further discuss the 

research design and the instruments that I have used for the study. Lastly, I  discussed data 

collection and analyses then provided a summary of the chapter.  

4.2 Research Methods 

All research conducted have systematic approaches that help researchers answer the questions 

through intensive inquisitions (Queirós et al., 2017). The type of data collected depends on the 

method used (Hancock et al.,  2001). Researchers can choose three approaches when conducting 

studies, i.e. qualitative, quantitative, and mixed methods (Creswell & Creswell, 2011). 

4.2.1 Qualitative  

A qualitative method uses a descriptive approach from social perspectives to help researchers 

understand why things happen in a particular way in the world (Hancock et al.,  2001). The core 

objective of qualitative methods is to explain peoples’ lived experiences (Mack, 2005). Therefore, 

to understand what drives society, it is crucial to understand social behaviours such as beliefs and 

attitudes (Choy, 2014).  For this study, I engaged the qualitative method to be able to provide a 

thick description of the teachers’ views of IK and discuss what transpired from the follow up 

interviews we had. The advantage of the qualitative method is the ability to probe for underlying 
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values and beliefs in people's lived experiences in the form of textual data (Choy, 2014; Mack, 

2005). This method allows participants to respond in their own words and allows the researcher to 

ask the ‘how’ and ‘why’ questions (Creswell & Creswell, 2011). The disadvantage of this method 

is that data collection can be time-consuming, and certain important issues may be missed during 

analysis (Choy, 2014). This might be because qualitative researchers tend to start off with self-

reflections and by positioning themselves in the society they study; this positioning might lead to 

biases during data analysis and discussions, causing researchers to overlook certain issues (Choy, 

2014).  

4.2.2 Quantitative  

The quantitative method is used to measure variations and predict relationships (Mack, 2005). This 

method tests for objective theories by predicting relationships among variables. Variables are 

numerical and are calculated using statistical processes (Mack, 2005; Neville, 2007). Advantages 

of using this method is that findings are likely to be generalized to a whole population or a sub-

population because it involves the larger sample which is randomly selected. In addition data 

analysis takes less time to work with since you can make use statistical software to analyse it 

(Rahman, 2020). Some of the disadvantages of using the quantitative method are it fails to give 

deeper underlying meanings and explanations. It also tends to take snapshots of a phenomenon, 

meaning it measures variables at a specific moment in time (Rahman, 2020). It also requires a 

large sample size and some factors that influence the research problem may be meaningfully 

reducible to numerical data, these include beliefs, perceptions, and identities, therefore this method 

was not suitable for this study.  



42 

 

4.2.3 Mixed methods 

Mixed method is a combination of qualitative and quantitative methods where the researcher 

believes that simultaneously using both methods yields more comprehensive results than when 

either method is used independently (Creswell & Creswell, 2017). Johnson & Onwuegbuzie 

(2004) argued that the purpose of this approach is not to replace either the qualitative or 

quantitative methods but rather to magnify the strengths of each and to decrease their weaknesses. 

In so doing, the method might yield more genuine findings (Cropley, 2015). 

For this study, I used the qualitative research method to give in-depth descriptions of teachers' 

view on IK, teachers’ views on what the Natural Sciences CAPS document mandates and lastly 

how IK concepts could be integrated into the teaching of Natural Sciences. Considering that my 

study focuses on understanding this phenomenon in an in-depth manner rather than providing 

generalizations it was required that I take the qualitative rather than the quantitative approach. 

4.3 Research Design  

According to Creswell (2017), research design is a type of inquiry that provides specifications and 

directions of the procedures to be taken in a research process (Cresswell & Creswell, 2017).  

Research designs are important in that they help us plan how we will conduct the research. A 

research design aims to ensure that the evidence obtained enables researchers to answer the initial 

questions, test a theory, evaluate a program, or accurately describe some phenomenon. Qualitative 

researchers can choose from a number of research designs when conducting a study: ethnography, 

grounded theory, case-study, phenomenological, narrative, and self-study (Cresswell &cresswell, 

2017). The next section presents the commonly used research designs in qualitative methods after 

which I describe the design that was suitable for this study.   
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Ethnography is a strategy of inquiry. The researcher studies a cultural group in a natural setting 

over a prolonged period of time by collecting primarily observational and interview data 

(Cresswell, 2009, p. 13).  Grounded theory is a strategy of inquiry in which research derives a 

general, abstract theory of participants. On the other hand, phenomenological research is a strategy 

of investigation in which the researcher identifies the essence of human experience about a 

phenomenon described by participants. Narrative research is a strategy of inquiry in which the 

researcher studies the lives of individuals and asks one or more individuals to provide stories about 

their lives. 

A case study, which this study used, is a strategy of inquiry in which the researcher explores a 

program, event, activity, process, or individual. A case study is a design where the researcher 

analyses events, programs, or techniques (Creswell & Creswell, 2011). Case studies offer a good 

opportunity for innovation and challenge current theoretical assumptions. Such studies are 

conducted in their natural settings and are bound by time because they center on a single 

representative of a group (Hancock & Algozzine, 2017). Case studies are classified as intrinsic 

and or, instrumental. An intrinsic case study is when the researcher does not intend on generalizing 

findings. In contrast, instrumental case studies are used to provide general explanations of 

phenomena based on a sequence of events (Harling, 2012).  This study used the intrinsic case study 

design to investigate the teachers’ views on IK at one township secondary school in Gauteng 

(South Africa), views on what the CAPS document mandates and how IK concepts could be 

integrated into the teaching and learning of the subject Natural Sciences.  

4.4 Research Instruments 

Research instruments are tools that researchers use to enable them to collect data to answer 

research questions. According to Hagan (2014), for a researcher to find suitable research tools for 
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their study, the researcher must read materials similar to their research to get an idea of instruments 

used and how they are used (Hagan, 2014). In this study, the research instruments that I  used were 

questionnaires and interviews.  

4.4.1 Questionnaires 

A questionnaire is a research tool used to acquire information to determine people's lived 

experiences, values, and beliefs (Janes, 2001; Jankowicz, 2000). However, researchers use 

different types of surveys; commonly used ones include questionnaires and interviews (Leong & 

Austin, 2006).  

Questionnaires are written surveys that contain questions related to the study objectives. They can 

be self-administered or be administered by a trained administrator who will explain the study to 

participants and answer any questions the participants may have (Mathers & Hunn, 2007). The 

advantages of using questionnaires are that they are cost-effective, easy to administer, and a 

practical way to gather data, which means that they can be used to collect large amounts of data at 

little cost. Limitations to using a survey instrument as a form of data collection are the difference 

that could exist between the understandings of the researcher who designs the survey and the 

respondent who interprets and answers the survey. Participants may not fully understand the 

questions or have a different understanding version of those questions. For this study, a 

questionnaire was developed in line with the NCS/CAPS documents to understand Natural 

Sciences teachers' views on IK and how their views influence their teaching practices in the 

classroom. The survey comes from a larger study that one of my supervisors is involved in, and 

the survey was validated for that larger study. Additionally my supervisors and I discussed the 

design of the questionnaire before I send them out for data collection. To minimize the limitations  
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on the questionnaire, I followed up with the participants by having a face-to-face conversation to 

verify what the participants  wrote and what was asked in the questionnaire.  

 4.4.2 Interviews  

Interview, as described by Cohen & Manion (1985), is a conversation between two people where 

the researcher asks the participants some questions which are related to the research question 

(Cohen & Manion, 1985). The aim here is to obtain explanations and interpretations from the 

participants (Kvale, 1996). Researchers can extract meanings from what participants say 

depending on the type of interview they choose.  There are different types of interviews that a 

qualitative researcher can choose from depending on the purpose of the study. Those are namely 

unstructured, structured, and semi-structured interviews. 

Unstructured interviews involve general, open-ended questions relating to the research questions 

being asked and is where there is no pre-determined, strict set of questions used to guide the 

interview (Chilisa, 2019; Whiting, 2008). Here the questions that emerge are based on the 

conversation that occurs during the interview between the researcher and the participant/s. 

Structured interviews make use of the questionnaire format, meaning it is formal and might come 

with close-ended questions. Close-ended questions are mainly used for quantitative studies and 

participants with special needs, such as those with speech or language impairments (Whiting, 

2008). Semi-structured interviews involve open-ended questions and allow the researcher to ask 

clarity-seeking questions as the interview progresses (Whiting, 2008). 

The advantages of using interviews are that it allows participants to express themselves as, in most 

cases, participants cannot write down their thoughts in full. So interviews give participants this 

freedom. They also allow the researcher to observe the participants and take down field notes, and 

lastly, they enable the researcher to ask clarity-seeking questions. This is done to allow the 
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researcher and the participants to agree on what is being said, and that there is mutual 

understanding in the questions and the response provided. This study made use of questionnaires 

and semi-structured interviews. Questionnaires was used to get a baseline insight into the teachers 

understanding of IK and the semi-structured interviews were used to focus more indepth into the 

teachers perceptions of what IK is, how it can be used in the classroom and what the actual 

classroom practice is as this enables participants to be able to express themselves and give full, 

meaningful answers to the questions asked. 

The table shows Questionnaires and Interview questions and which research question they were 

related to. 

 Research question 2 Research question 3  Research question 4  

 

Questionnaire 

questions  

What do you understand by the 

Indigenous knowledge part and 

its relationships to science or 

Natural Sciences? 

 

What do you, as a 

teacher, understand by 

this policy statement 

in the CAPS? 

 

Can this be achieved? 

___ “Yes” or ___ 

“No”(Check one √)  

 

If Yes, How? 

How do you think that you, as a 

teacher, can do this in the 

Natural Sciences classroom? 

 

How could you, as a teacher, 

engage with and use of 

indigenous knowledge in 

teaching Natural Sciences in 

South African school? 

Interview 

questions  

The CAPS document speaks 

about the integration of 

Indigenous Knowledge with 

Natural Sciences, can you tell 

me about your interpretation of 

what this means to you? 

 

What do you understand about 

Indigenous Knowledge? 

a. As an individual  

The CAPS document 

speaks about the 

integration of 

Indigenous 

Knowledge with 

Natural Sciences, can 

you tell me about your 

interpretation of what 

this means to you? 

 

Is it necessary to include 

Indigenous Knowledge into the 

teaching of Natural Sciences? If 

no, why not and if yes why and 

how do you do it?  

 

 

How do you include Indigenous 

Knowledge into the teaching and 

learning of Natural Sciences? 
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b. As s science teacher 

 

Is Indigenous Knowledge 

important in 

a. Your personal life 

b. Your practice in teaching of 

Natural Sciences  

 

Is Indigenous Knowledge 

science? If yes why do you say 

so, if not why do you say so? 

 

What do you think are the 

similarities and differences are 

between Indigenous 

Knowledge and Science taught 

in the classroom are? 

 

How does Indigenous 

Knowledge relate to Natural 

Sciences? 

 

 

When were you aware 

of this mandate? 

 

What is Natural 

Sciences in your own 

understanding? 

 

 

 

 

 

 

 

 

Can you give 1 or 2 examples of 

concepts that you use when 

including Indigenous 

Knowledge? 

 

 

Is there any other way to include 

Indigenous Knowledge in the 

classroom? 

If possible, what are those things 

that you have actually said to 

them to show that you have 

done/included Indigenous 

Knowledge? 

 

 

If there are concepts that you do 

not include Indigenous 

Knowledge, why is it so? 

 

4.5 Data Collection  

Data was collected from one public, township secondary school in quintile 4. This means that this 

is a no-fee paying school compared to schools that are in quintiles 1-3. The school has been 

allocated additional land by the government which the principal of the school indicated will be 

developed for building a school hall and sports facilities. The school had a computer laboratory 

which was recently build, the school did not have a library. Three teachers who taught Natural 

Sciences voluntarily participated in this study. Initially three schools were invited to participate in 
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the study but the other two schools declined the invitation and only this particular school showed 

an interest and three teachers from the school were willing to participate. The teachers were all 

males and two of them were coloureds and one was black. All the teachers had more than four 

years’ experience of teaching the subject Natural Sciences and had more than 10 years of teaching 

experience. The teachers are given pseudonyms when they are referred to in this study, this is done 

to protect their identities. Table 1 below presents information on the study sample.  

Table 1 

Participants Gender  Subject Grades  Years of 

experience 

Teboho  Male NS/LS 9,11,12 30 

Koketso Male  NS/Geography 9,10,11,12 35 

Neo  Male  NS/LS 8,10 13 

NS= Natural Sciences; LS= Life Science  

The participants were provided with a questionnaire via email initially however I eventually 

printed the questionnaire for participants, as detailed on the delimitations section below. Following 

the questionnaire and with their consent, an interview was set up telephonically with the 

participants to discuss the participants’ responses to the questionnaire. During this study, due to 

the COVID-19 pandemic, data was collected telephonically for the interviews, and the interviews 

were audio-recorded with permission from participants. Textual and audio data were collected. 

Textual data were collected using questionnaires. Questionnaires were reviewed with the 

participants before they are administered. Upon administering the questionnaires, I discussed a 
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convenient time with the participants for me to collect them. Audio recordings of the 

interview/conversation were transcribed and shared with the participants for reading and validation 

as a form of member-checking. 

Data Analysis   

Data from questionnaires and transcripts were analyzed using content analysis. Content analysis 

is the process of organizing and summarizing textual data as well as uncovering themes that 

represent appropriate interpretations used to answer research questions (Cohen et al., 2002; Flick, 

2013).  There are three types of content analysis as stipulated by Hsieh and Shannon (2005) and 

those are; conventional, direct and, summative content analysis. This study made use of the 

convetional data analysis. With this type of analysis codes are extracted from the whole data set 

which was collected from questionnaires and interview transcripts.  

In analysis content data I followed the six step provided  by Maguire and Delahunt (2017) and they 

are as follows: 1 becoming familiar with the data; 2 generating codes; 3 searching for themes; 4 

reviewing and; 5 defining themes and; 6 final write up of the thesis. The first step involves going 

through the results a number of times to familiarize yourself with it and also taking down notes of 

any impressions that may arise. The second steps involves generating codes. The third steps 

involves  arraging the generated codes into themes. According to Braun and Clarke (2006) and 

Zhang and Wildemuth (2009) themes are articulations of ideas that are in the forms of single 

words, phrases or paragraphs that exhibit patterns related to the research questions. Step four 

involves arranging the themes based on what they mean and their relevance to the research 

questions. Step five defining themes includes figuring out what the themes are about and how do 

they relate to one another. The last step involves writing up your dessirtation using the generated 

themes as guidelines.     
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4.5.1 Credibility  

The credibility of a research refers to how reliable the research methods and findings are 

considered to be (Alant, 1999). Credibility is one of the criteria used to assess the authenticity of 

a qualitative research (Nnaidozie, 2009). In this study, steps were taken to improve credibility, as 

shown below.  

Cohen et al.,  (2017) posit triangulation as the method of using two or more data collection 

methods. In this study the method of triangulation was used to ensure credibility. The different 

data collection methods were discussed in chapter four, under research instruments and these 

include questionnaires and interviews. The data gathered through the use of the different methods 

mentioned was used to check research findings before conclusions were drawn. 

  Credibility is established when other people understand and interpret a study's findings in the 

same way that the researcher does (Toma, 2011). This concept was used in the current study. The 

researcher discussed with participants the understandings that emerged from the data collection 

phase. The researcher also discussed with the supervisors the research data and findings to ensure 

that the researcher's interpretations of the findings were consistent across all discussants (Naidozie, 

2009). 

4.5.2 Delimitations of the Study 

When the study was conducted we were in the middle of the COVID-19 pandemic and as such 

face-to-face meetings were prohibited. I had to email the questionnaires to the teachers and the 

expectation was that the completed questionnaires would be returned within a week, however, that 

was not the case as some of the participants only indicated that they could not print the 

questionnaire and others indicated that they do not have access to a computer to answer the 

questionnaire when it was time for me to collect these surveys. Arrangements were made with the 
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participants to send them hard copies of the questionnaires for them to complete and send them 

back within a week. So, I printed out the questionnaires and physically delivered them to the 

teachers. Teachers still could not send the answered questionnaire within the given time and that 

resulted in more time allocation for data collection. However, I provided extended time for the 

participants to complete their questionnaire. I collected the questionnaires from the teachers.  

4.5.3 Ethical Considerations for this Study  

Creswell (2012) points out that empirical research in education inevitably carries ethical issues 

because it involves collecting data from people and is about people. Ngxola (2012) further points 

out that "ethics has to do with the application of moral principles to prevent harming the subject 

that is involved in the research" (p. 43). Hence, for my study, the process of collecting data   only 

started after getting ethics approval from the University of the Witwatersrand Human Research 

Ethics Committee (non-medical) and Gauteng Department of Education (GDE). I started first by 

applying for ethics approval from the Human Research Ethics Committee (HREC) at the 

university. 

I was conducting research at a public school and engaging with teachers in this process, therefore, 

I needed to apply for permission through the GDE ethics committee. An explanation was provided 

to the participants that participation was voluntary and that they were allowed to withdraw from 

the study at any time for any reason. Participants had to sign a consent form if they chose to 

participate. The school is given a pseudonym to protect its identity. Individual privacy is 

maintained in all published and written data resulting from the study. Copies of the GDE clearance 

certificate, GDE letter regarding covid, WITS clearance certificate, the permission letter to the 

principal, participants' information sheet, participants’ questionnaire and an interview schedule are 

available in appendices A, B, C, D, E, F,G and, H.   
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4.6 Summary of the Research Method 

 

In this chapter, I have discussed research methods, research designs and how I collected and 

analysed my data. I have discussed three research methods which are as follows; qualitative, 

quantitave and mixed methods. Qualitative method is a method that enables the researcher to 

collect textual data, whereas, quantitative method enables the reaseacher to collect numerical data 

and this is then analysed using statical programmes and lastly mixed methods, it enables the 

researcher to collect both textual and numerical data.  

From here I then discussed research design which is a type of enquiry that provides specification 

and direction of the procedures to be taken (Creswell & Creswell, 2017). Amongst the commonly 

used research design I discussed the following, ethnography; grounded theory; case-study; 

phenomenological; narrative and; self-study. This study made use of the intrinsic case study design 

to investigate the teachers’ views on IK.  

After I have discussed the research instrument that I used in this study. The research instruments 

used were questionnaires and interviews. Following research instruments I discussed how data was 

collected, how many participants were involved in this study and since this study was conducted 

during the COVID-19 pandemic what are some of the safety measures that were taken.  

I then discussed how I ensured credibility in the study. Thereafter, I discussed delimitations of the 

study. One of the delimitations was the study was conducted during the COVID-19 pandemic and 

as such face-to-face meetings with the participants was not possible. Finally I discussed ethical 

considerations, I asked for permission from Gauteng Department of Education (GDE) as well as 

the University of Witwatersrand Human Research Ethics Committee (non-medical) before 

conducting this study.   
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Chapter Five 

Results and Discussion 

5.1 Introduction  

This chapter will elaborate on the study's findings from interviews conducted for this study and 

literature reviewed in Chapter 2 and the themes are arranged as follows: An evaluation of what the 

policy documents mandate and the type of guidance that teachers receive from the mandate 

regarding IK and its integration into the Natural Sciences classroom. The first section of the study 

examines the policy documents to determine how each of the documents focuses on IK.  The 

second section consists of three parts where I examine: i) teachers' perceptions of IK, ii) teachers' 

views of what the Natural Sciences CAPS document mandates, and iii) teachers' thoughts of how 

IK concepts could be integrated into Natural Science teaching, and how they have incorporated 

this into their classroom teaching practice. In the form of a discourse, the findings are combined 

with additional literature to address the research questions raised in Chapter 1.  

 

5.2 An analysis of policy documents for Curriculum and Assessment Policy Statement 2011 

(CAPS), Annual Teaching Plan (ATP), and the Pacesetter to identify Indigenous 

Knowledge (IK)-related content for the Senior phase Natural Science curriculum 

The first research question for my study concerns document analysis of three documents, i.e. CAPS 

2011, the ATP, and the Pacesetter.  My analysis of the Natural Sciences CAPS document shows 

that this document outlines what teachers should teach, how they should assess what they are 

teaching, and how much time each subject and topic should take. The teaching and learning of the 

subjects have specific aims, skills, it indicates the focus of content areas, and the weighting of 
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content areas. As indicated on the CAPS, the main objective of this document is to lessen the 

administrative burden on teachers and ensure consistency and guidance for teachers when 

teaching.  

The Annual Teaching Plan (ATP) is a document formulated from the Natural Sciences CAPS 

document. It specifies the context according to the following four strands presented in the Natural 

Sciences curriculum: Life and Living, Energy and Change, Matter and Material, and Planet Earth 

and Beyond. These strands are taught throughout the four terms of the year for grades 8 and 9. The 

ATP further indicates whether that specific topic falls under the formal assessment or not.  

Lastly, the Pacesetter is also linked to the Natural Sciences CAPS document and represents a yearly 

calendar as it has weekly schedules to show what content is to be taught weekly. The Pacesetter 

has topics according to the strands and the specific content that needs to be taught.   

There is an alignment between the content provided in the CAPS, ATP, and the Pacesetter.  For 

this study, it was necessary to examine all three documents in relation to the integration of IK on 

the documents and on how teachers used each set of documents as part of their teaching practice.  

In the following section, I explore what instruction was provided to teachers and how this guidance 

was laid out for teachers by these documents, regarding the integration of IKS in their teaching of 

Natural Sciences. I therefore proceed to analyse the policy documents in order to examine the 

extent of guidance provided to teachers concerning the integration of IKS in the Natural Sciences 

classroom. 

5.2.1 The Natural Sciences CAPS document 

The Natural Sciences CAPS document mandates that teachers should include IK in their everyday 

Science teaching and learning.  Page 5 of the Natural Sciences CAPS 2011 document states that 
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“valuing indigenous knowledge systems and acknowledging the rich history and heritage of this 

country as important contributors to nurturing the values contained in the Constitution”. IKS is 

acknowledged as an essential part of the curriculum which speaks to the values enshrined in South 

Africa’s Constitution.  This is further supported on page 16 of the Natural Sciences CAPS 2011 

document, it reads,  

“Teachers have the freedom to expand concepts and to design and organize learning experiences 

according to their local circumstances…Examples of indigenous knowledge that teachers select 

for study should, as much as possible, reflect different South African cultural groupings. They 

should also link directly with specific contents in the Natural Sciences Curriculum”.  

In addition to encouraging the use of IK-related content in the teaching and learning of sciences, 

the Natural Sciences CAPS 2011 document says that teachers are free to add any IKS content they 

choose as long as it is aligned with the curriculum. However, when analysing the statements from 

the Natural Sciences CAPS policy documents concerning the advice instructors receive, it remains 

unclear how teachers may implement IK in the classroom setting as there are little to no examples 

of IK in the curriculum or how IK could be used in classroom teaching practice.  

There could be benefits and drawbacks to the teacher not receiving explicit guidance on integrating 

IK into teaching practice. This level of freedom for the teacher to choose the examples related to 

IK within the teaching and learning context is advantageous as it affords flexibility for the teacher 

by giving room for creativity in the science classroom. It is possible that if the curriculum 

developers had dictated specified examples of IK to use when teaching specific topics in the 

classroom, it might work for some classes but not for others. This would depend, in part, on the 

diversity of learners from different cultural backgrounds within different classroom settings. For 

example, when considering the topic on fermentation, an explanation that includes “umqombothi” 
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could work well in a classroom of ‘black’ learners (i.e., the Coloured, Zulu, Xhosa, Tswana, 

Basotho, Bapedi, Venda, and Tsonga populations, as well as a few learners from neighbouring 

countries such as Zimbabwe) as it is usually something that is familiar to them within their 

communities. However, the same example may not work well at a school where there are ‘Indian’ 

or ‘White’ learners as part of the cohort since this is not likely to be part of their cultural 

background. Therefore, the learners from Indian of white backgrounds would probably not know 

what this fermentation process is about based on cultural inference related to their indigenous 

knowledge backgrounds. For such learners, the teacher could find a different example of 

fermentation that learners are familiar with from their background, or ask students to speak about 

any examples from their home or community which relates to the topic taught in class. Thus, 

leaving the freedom of including IK as part of classroom practice in the teacher’s hands could be 

a promising idea as it could allow for flexibility in the science classroom, this is because teachers 

could customize the examples used in teaching according to the class needs. 

On the other hand, leaving the teacher to decide which IK concepts and examples to include in 

their science teaching can be disadvantageous because teachers educated in western education 

systems may lack the required knowledge structure held within indigenous knowledge systems for 

some communities (Shizha, 2008). In other words, it is unlikely that teachers would be aware of a 

great variety of IK from different cultural or racial groups apart from their own.  This is because 

most of the more experienced teachers in the schools in South Africa in current times would have 

attended teacher training programs during the days of Apartheid that did not allow for the inclusion 

of any other knowledge systems like IK, and even nowadays there is still skepticism on including 

IKS since it is accorded the status of being pseudoscience (Mothwa, 2011). This was because IKS 

was not considered necessary to educate non-white learners in areas like Science.  However, when 
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South Africa became a democratic country, emphasis was placed on acknowledging the knowledge 

of all groups of people and that IK could also be used to enable non-white populations to access 

concepts and learning within the field of Science (Tomlin, 2016).  The issue is that teachers who 

were educated under the Apartheid system may not have received any training on how IK can be 

integrated into classroom teaching (Tomlin, 2016).  There is also the debate that teachers may be 

sceptical about the need or value of integrating IK into formal teaching and learning practice 

(Mothwa, 2011; Ogunniyi, 2007; Naidoo & Vithal, 2014).  In addition, Mbuli reported in 2015 

that teacher training programmes seem to not focus on how pedagogic practices can integrate IK 

into how teaching is planned and directed within the classroom context, this is still representative 

of the teacher training programmes even in current times.  As a result, this study is meant to 

determine the extent to which teachers were provided with guidance, based on curricular 

documents from the Department of Basic Education’s (DBE), on integrating IK into the Science 

curriculum presently. 

My findings based on document analysis show that the DBEs call for teachers to include IK in 

their science classroom is salient on the CAPS 2011 document. According to studies such as that 

by Sakayombo (2014) the inclusion of IKS in the schools remains ignored. My analysis of 

documents suggests that this could be because the Natural Sciences CAPS 2011 document hardly 

provides any indication, guidance, or instructional material to achieve integration, these results are 

supported by Timba (2000), as cited by Ngcobo & Mavuru, (2020). Without the advice and 

professional development workshops on how teachers could include IK in their science teaching 

practice, this could discourage some teachers from even attempting to include IK in their everyday 

teaching.  Seeing that these reports were published in 2014 and 2000 respectively, my study shows 
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that there has been no substantial change up until current times in the guidance provided to teachers 

via the CAPS mandate. 

5.2.2 The ATP and Pacesetter 

As indicated earlier, the ATP and the Pacesetter for Natural Sciences senior phase curriculum 

indicate concepts that should be covered per term, topics to be covered each week, and the time 

allocation for each topic.  But these documents do not explicitly state what the Natural Sciences 

CAPS 2011 document mandates in terms of including IK in the teaching of Natural Sciences. In 

addition, my analysis of these documents for my study reveals that there is no inclusion or mention 

of IK in the ATP and the Pacesetter, nor examples on specific topics or detailed guidance on the 

inclusion of IK or even time allocation for the teacher to include IK. Furthermore, considering that 

generally, teachers have limited time to cover a broad area of content, and crucially they are 

expected to follow the Pacesetter and the ATP as the subject advisor uses these documents to 

evaluate the teaching process, it is plausible that teachers do not reflect on the mandate to include 

IK in teaching, I examined this assertion in the following section in this chapter. Moreover, it is 

required by the DBE for schools to send their curriculum coverage every term to track the school’s 

progress in terms of curriculum coverage progress, so it is possible that teachers therefore tend to 

follow the Pacesetter closely and not use contact time to expand on or provide examples which 

could include IK. 

Based on the document analysis explained above and in relation to research question one, there is 

misalignment between the mandate to include IK as indicated by the Natural Sciences CAPS 2011 

document and the lack of inclusion in this area on the Pacesetter and ATP. The Pacesetter and the 

ATP, specifically for the senior phase Natural Sciences curriculum, do not show or give any 

examples of IK. These are the two core documents that teachers are assigned to work with by their 



59 

 

Head of Departments. There is no indication of the inclusion of IK on these documents, as a result, 

this study will show that teachers may not be aware of what the Natural Sciences CAPS document 

mandates, and as such, the extent to which they include IK in their science teaching is minimal. 

The following section in this study investigates teacher awareness and practice concerning the 

Natural Sciences CAPS mandate for the inclusion of IK in teaching. 

One of the recommendations that emerges from the document analysis section of my study is that 

guidance is required to illustrate how curriculum developers and policy makers intend for teachers 

to include IK in their teaching practice, i.e., a few examples, representative of different 

demographics in South Africa of how IK can be included in teaching needs to be provided by the 

DBE and curriculum developers. This level of guidance could enable teachers to adhere to what 

the Natural Sciences CAPS document mandates about the inclusion of IK into the teaching of 

science. The examples will provide teachers with an indication on how they can include IK in their 

classroom teaching practice. In addition, to further encourage the inclusion of IK in the science 

classroom amongst teachers, the DBE, curriculum developers, and all the stakeholders could 

include questions in the formative and/or summative assessments which focus on IK.  

 

5.3 The Teachers’ Definitions of IK, Their Views on What the Natural Sciences CAPS 2011 

Document Mandates, and How IK Concepts Could be Used in Teaching Natural Sciences 

 This section provides a discussion of the research questions as follows: The second research 

question was “what are the teachers’ views on what IK is?”. For this question I began by exploring 

the teachers’ definition of IK. Two themes were developed concerning the teachers’ definitions 

for IK: the first is how knowledge is acquired, and the second theme was how (this) knowledge 

evolves.  The third research question was “what are the teachers’ views of what the Natural 
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Sciences CAPS document mandates?” and lastly the fourth research question was “what are the 

teachers’ views on how IK concepts could be integrated to teach Natural Sciences?” For this last 

research question, two themes emerged from the analysis, namely:  1) Teachers’ reasons for 

including IK in their classroom teaching practice and 2) ways of including IK into their classroom 

teaching practice and content discussion with the learners. The chapter concludes with an 

integrated discussion of results and a summary of the research findings. 

5.3.1 The Teacher Definitions For IK in relation to research question 2 

5.3.1.1 Theme 1: How Knowledge Is Acquired.  The theory of social constructivism, as 

described in chapter 3, was used to analyse this theme.  Therefore, for this theme, I used 

Vygotsky’s theories on cognitive development and specifically his notion of the MKO for my 

analysis in this section.  Considering the various definitions for IK that have been reported in 

publications, as shown in my literature review section, it is necessary to start this section by 

probing the teachers’ definition of the concept of IK in their everyday life.  

 

5.3.1.2 How Teachers Define IK. Findings from this research indicate that teachers reported 

on the link between their current understanding of the world and their environment in their 

definition of IK. For instance, a teacher, Teboho, said that “IK is the knowledge you acquire 

at home or in the community you come from.” Another teacher provided a similar definition; 

Koketso explained that “IK is the knowledge that we gather in our lives, through 

experiences.”  

Thus, in their definition for IK, the teachers referred to their early childhood memories and the 

knowledge and experiences as they grew up within their communities. Taking into consideration 

Vygotsky’s theory of the MKO when examining the teachers’ comments on their knowledge, they 
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made links between their understandings and experiences as coming from knowledgeable others 

within their communities. Koketso further elaborated, “…we learned how to use fire and so on, 

and we saw different cycles in the world … but we did not fully understand them, but we gathered 

this knowledge, and it was passed on to the younger generation”.  

Teachers learned the values and customs of the community since they reported that their 

knowledge emanates from their homes or the communities in which they grew up. Vygotsky 

explains that for learning to take place social interaction between the MKO and the learner is 

critical (Vygotsky, 1977). Hence teachers in this study interacted with the elders in the 

communities they grew up in and were able to learn from them because of those interactions. When 

comparing Matsika’s (2012) definition of IK to how the teachers in my study define IK, there are 

some parallels in that they both stated that IK is the knowledge they gain through experience. 

 It is the knowledge that exists within the community that one comes from. Some of the knowledge 

that the teachers in my study learned from the grandparents and parents included how to cure 

ailments using indigenous knowledge (interview: Koketso and Tebogo), which is the focus of the 

next section. This knowledge that teachers have about curing ailments have been learned from 

interactions with the MKOs.  In learning about the different plants that could cure different 

ailments, they reported on some of the things that they could now do on their own such as 

preparation of the medicinal plants, they learned this with assistance from an elderly person. This 

situation where a learner receives assistance from a teacher, or an adult is what Vygotsky refers to 

as the ZPD.  It is of utmost importance to understand teachers’ definition of IK in this study, the 

reason being, the Natural Sciences CAPS document mandates teachers to include IK in their 

teaching and as such, first understanding what teachers think IK is, is important.   
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5.3.1.3 Teachers’ Views on How their IK is Learned From Their Communities. As evidenced 

below, the teachers learned from their communities’ old concoctions to cure ailments and linked 

these experiences to a general understanding of how the world works. In relation to this, Teboho 

conveyed, 

 “There are some remedies, you take it from a perspective where you are sick [and] do not have 

the necessary westernized medicine to treat a particular ailment or illness and that which you 

learned from the parents and the grandparents and has been passed down from generation to 

generation.” 

The teacher implied that in his experience traditional medicine could be used in the event where 

Western medicine was unavailable. The teacher in this study faced border-crossing. Moving from 

the use of Western medicine to the use of traditional medicine that on its own is border-crossing. 

The reason is it could be that the teacher is now used to Western medicine and now having to make 

use of traditional medicine that could come with a lot of uncertainty even though as the teacher 

was growing up, traditional medicine was what was used at home. The teacher indicated that he 

made use of traditional medicine as a second option and in cases where western medicine is not 

available, or it seems not to be working to cure the aliment.  

Teachers remarked that their parents and grandparents taught them about traditional medicine and 

how to treat illnesses in the absence of western medicine. What the above entail is that, teachers 

in this study turn to traditional medicine approaches if western medicine was an option but it is not 

available at the time they needed it.  In this instance the teachers’ grandparents and the parents are 

seen as the MKO as they are the ones providing education about traditional medicine to the 

growing generation and guiding them towards making use of traditional medicine approaches. The 

knowledge that they learned about has been part of their tradition as they were growing up, and as 
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such, they had internalized the traditional or indigenous knowledge and practice. They also shared 

some of the knowledge that was imparted to them, in relation to this Teboho said that  

 “a sty in your eye, there is no cure, the parents would tell you to take a gold ring and rub it in 

there. A finger you have, a, what is the word? Basically, when you take sunlight soap and sugar, 

if you have what the word is, I do not know what the word is, but we call it feitvinger in 

Afrikaans (A jammed finger in English). Still, it is like an infection a boil but not a boil, but 

like a boil, also in treating a boil, instead of using western medicine, you will use a bottle of 

brandy and pour hot water in it and use it as a suction tool to draw out the pus and things. It is 

important because it works, in many instances it works.”  

 Teboho gave a narrative of day-to-day treatments that his parents and grandparents used to teach 

him as he was growing up. A study conducted by Dahlberg & Trygger (2009) similarly showed 

that villagers in Kwa-Zulu Natal (KZN), a province in South Africa, used household remedies 

made of locally available medicinal plants to cure ailments. These results build on existing 

evidence of grandparents and parents using household remedies to cure ailments as opposed to 

using pharmaceutical medicine. This provides evidence that communities have the belief that 

traditional medicine works, and people are using IK from their communities to cure ailments. 

In addition, Koketso mentioned that  

“Many times, I will quote what my grandmother said to me if I had a toothache, then they used    

to give us certain things not necessarily bought in the chemist. They grew it in the backyard and 

used herbs for stomachaches and so on.”  

Koketso reported that growing up, his family did not necessarily use medication from the 

pharmacy, and instead, they grew medicinal plants in their backyard. This participant explained 
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that his grandparents and parents knew medicinal plants which were passed down to him.  He 

elaborated that it could be that even though he did not know the scientific name of the plants, if 

shown the plants he could tell what some of the plants can cure. Dahlberg & Trygger (2009) further 

stated that villagers frequently used medicinal plants which contributed to their ability to cope with 

health problems. The research conducted by Dahlberg & Trygger (2009) confirms the narrative 

given by Koketso about medicinal plants. The findings that the study participants used traditional 

medicines as an alternative to pharmaceutical medicine is indicative of the environment from 

which the teacher came, this teacher was from a rural area  as that is where you will find more 

plants planted in their backyards because of the space they have. 

Now that the teacher has moved to Gauteng another province in South Africa, the teacher 

experienced cultural border-crossing, as some of the traditional medicine that he is familiar with 

in the city it is not easy to find and as such the teacher could be subjected to using pharmaceutical 

medication in the event where he is sick and could not get the traditional medication that he is used 

to. In addition, the teacher faced the difference in terms of lifestyle, values and norms.  

There was a lot that the teacher had to learn which was different from what he was accustomed to. 

With regards to traditional medicine, one could say the teacher continued to use traditional 

medicine as it is the knowledge he learned as he was growing up and it is the knowledge, he grew 

up understanding. Now having to start to use something new, which was unfamiliar to him would 

cause a state of disequilibrium in his minds. Piaget relates that the learner must alter their thinking 

to reach an equilibrium state. To do that the learners need to make sense of the new knowledge by 

assimilating it to what they already know. This assimilation comes about when the teacher makes 

sense of Western medication, perhaps reading the contents of the new medication that they need 

to take to cure the ailment they might have. 
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5.3.1.4 Advantages and Disadvantages of the Practice of Traditional Medicine. The practice and 

the knowledge about traditional medicine that the teachers acquired during their youth have some 

advantages and disadvantages in today’s context. One of the benefits of the acquired knowledge 

is that it could still be applicable even in today’s context. A study conducted by de Wet et al.,  

(2010) showed that all participants preferred using medicinal plants instead of western medicine. 

They did so for a variety of reasons, including cultural considerations, availability, and the idea 

that there were no adverse effects and that medicinal herbs were more successful than western 

treatment. For these reasons, people in today’s contexts are still making use of the knowledge they 

have about medicinal plants to cure ailments. In addition, the study conducted by de Wet et al.,  

(2010) was conducted in Kwa-Zulu Natal and my study is conducted in Gauteng it is two different 

locations with different situations. As such people in Gauteng seek traditional medicine as a second 

option in cases where western medicine is not available or seems not to be working.  

One of the challenges that could interfere with the ability to use and implement IK in the current 

context is the ability to practice using traditional medicine in urban areas. Urban areas could hinder 

using traditional medicine as people living in urban areas have little to no space in their backyards 

(Hand et al.,  2019). In addition, specific plants require specific temperature, soil texture, to 

mention a few things. For instance, indungulo,isiphephetho (isiZulu), is an African ginger and a 

herbaceous perennial plant on the forest floor. It grows best in well-drained, red, and yellowish-

brown soil rich in organic matter (Department: Agriculture, Forestry and Fisheries, 2013, p.2), 

which is something you will not easily find in urban areas because of all the paving that is there.  

Another challenge that teachers in this study indicated is that the knowledge passed to them as 

they were growing up did not all make sense as they were still young to comprehend the 

complexity of the information. Interestingly, they went on to state that there were some gaps in 
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understanding how some of the knowledge would be useful in a practical sense within their lives, 

as shown in the following quote “…but we did not understand it fully we just knew that there was 

fire, we learned to use fire and so on and we saw different cycles in the world and so on, but we 

did not fully understand them.” Even though the knowledge was passed down from generation to 

generation, it was not always wholly articulated why the information was passed down or why the 

practice was the way it was in the context of that community or family. The knowledge which was 

passed down to the teacher in this instance is from a MKO and at this point the teacher was in a 

stage where he learned with an aid of an adult how to use fire and learned the different cycles in 

the world. Vygotsky refers to the above as ZPD, the range of abilities an individual can perform 

with the guidance of an expert, but cannot yet perform on their own (Vygotsky, 1977)  

The teachers in this study made links between the environment and their communities in their 

definition of IK. They see IK as knowledge that is gained through experience and knowledge that 

exist in the community that one grows in. Within their communities they gained knowledge about 

traditional medicine to cure ailments. To date they make use of traditional medicine as a second 

option when western medicine is not available or seems not to be working in curing the aliment. 

The success of ZPD involves social interactions that allow the learners to work on their skills and 

abilities (Eun, 2017). Growing up some of the knowledge which was passed down to the teachers 

by their grandparents did not make sense, however, they continued using the knowledge until it 

made sense to them. For teachers in this study IK is an important part of their family, home and 

community backgrounds.    



67 

 

5.3.1.5 Importance of IK to the Teachers in this Study. As shown in the quotes in the above 

section, it is possible that the elders anticipated that the children would learn the indigenous 

knowledge by observation or practice within the community. The act of learning IK by 

observation or practice within the community enabled the teachers to accomplish the new task or 

skill they were learning and in this case it could be the knowledge of how to use/the use of 

traditional medicine. Scaffolding refers to the assistance that adults provide to children to assist 

them in accomplishing a new task or skill, this is related to the ZPD. However, this assumption 

that children will understand the knowledge from experience within the community could also 

explain why there is sometimes a loss of practice in the process. Maluleka (2017) alluded that  

“IK is in danger of being obliterated due to several factors, such as the lack of interest from 

younger generations, low life expectancy where people die before transferring it to the next 

generation, and not being documented. This is because IK, by its very nature, is generally 

known to have been passed from generation to generation through oral traditions” ( p. 1).  

Thus, Maluleka (2017) highlights that part of the problem the “the lack of interest from younger 

generations” (p.1). This lack of interest indicates that IK is not being conveyed to make it relevant 

to the individuals in today’s world. This could also mean that because the younger generation does 

not see the relevance of the information, they do not see the need to learn it, as mentioned in the 

last quote under section 5.3.1.3. When one understands the knowledge that is being passed to them 

and why there is the relevance of the knowledge to the community and way of life of an individual, 

it can then be valued as it will be of importance to that individual or community. 

One of the participants in this study, Koketso, stated that the younger generation only began to 

comprehend the knowledge passed down to them as they grew older. As shown in the following 
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quote, teachers can link indigenous practices passed down within the communities and the content 

provided within the formal classroom context.   

“… we took that knowledge [that was passed down, and which] we did not understand before, 

and now it is formulated in books, and we took it to the classrooms, and now we can say at least 

let the learners understand, teach to the learners understandably as opposed to have all this 

knowledge and not know the origin of it and how to use it and now we can acquire the 

knowledge and pass it on to the next generation.”  

In essence, the teacher had reflected that even if the younger generation did not understand how 

this knowledge would be helpful in their everyday lives, it could begin to make sense to them as 

they recognized the connection between the information that they received from the school 

environment and their lived experiences. Using the MKO and cognitive theoretical framework, it 

is possible to see here that the teachers' grandparents are the more knowledgeable other as they 

had information about medicinal plants, and they passed that knowledge to the teachers in this 

study. As mentioned in chapter 3, the MKO refers to someone who has a better understanding or 

higher ability level than the learner concerning a particular task. Teachers discussed their 

definitions of what they understood from what IK is, and they further explained what they had 

learned from the communities they came from. In addition, they indicated that at first, they did not 

understand what they were being taught by their grandparents and parents, but as they were 

growing up, they started to make sense of what they were taught.  

Cognitive constructivism is an approach to probe for children’s levels of understanding and to 

show that their knowledge can increase and change to higher-order levels of thinking (Amineh & 

Asi, 2015). As teachers in this study were growing up, not all of what they were taught initially 

made sense to them, and as such, they had reached a point in their minds that Piaget terms 
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“cognitive disequilibrium”. Disequilibrium according to Piaget (1972) is when a child comes 

across a situation s/he does not understand. And to try and fix that, they need to make sense of the 

new knowledge by assimilating it with what they know, that is, by attempting to incorporate it into 

what they already know. This assimilation and accommodation of new knowledge, from the point 

of view of the teachers, took place later in life when they were able to make connections to the 

knowledge they gained as youngsters within their communities.  In addition, as they were moving 

from one province to another, they had to accommodate the new knowledge that they learned 

which was different from what they already knew. As the teachers were moving from province to 

province they experienced border-crossing as values and norms were different from what they 

knew and in addition the medication itself was new to them. Some teachers were used to traditional 

medicine but because of moving away from their places of birth and where they grew up, they 

changed their practice from taking medicines prepared according to indigenous methods to taking 

pharmaceutical medicine, they now seek traditional medicine as a second option in the absence of 

Western medicine. 

5.3.2 Theme 2: Evolution of Knowledge 

 Teachers in this study indicated that current western knowledge was built on previous knowledge 

(i.e. Indigenous Knowledge), accessible through the communities within which people grew up. 

Koketso indicated, 

“As I said, it was taken -all that knowledge - studied further made some sense and in most cases 

its theories, you cannot say its absolute truth, but it was made a little bit clearer, and it was put 

in books and recorded and given to us.”   
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Here, this teacher indicated that, like traditional healers, the other elders in the community had 

expertise in plants that could cure specific ailments. He claimed that researchers came into those 

communities and learned from what the community’s people knew about traditional medicinal 

plants.  

Then they went back and analyzed it further to try to understand what is in that plant species that 

cured a particular ailment, and once they found an answer, the same knowledge was then 

documented and brought back in the form of a report or a book. The view from this teacher can be 

corroborated by a study on Agathosma betulina, also known as ibuchu in Xhosa and long-leaf 

buchu in English. This is a shrub used in cold and flu remedies, stomach ailments, and healing 

bruises, to mention a few (Street & Prinsloo, 2013). Traditional healers and villagers in Xhosa 

villages boil the plant and drink the water to treat some of the ailments mentioned, while scientists 

investigate the plants to learn more about the physiology behind the therapy. This can be seen in a 

study conducted by Street &Prinsloo (2013). Here the authors studied the composition of buchu 

and identified numerous compounds. They found it included “limonene, menthone, diosphenol, l-

pulegone [17] with isomenthone, and diosphenol as the major volatile compounds [18, 19] 

responsible for the distinctive flavour but probably also for antispasmodic, antiseptic, and diuretic 

activities [12–14, 20]” (Street & Prinsloo, 2013, p.2).  

The study conducted by Street &Prinsloo (2013) confirms the claims made by the teacher in this 

study. Based on the quote from the teacher, the perception is that the parents and grandparents of 

the teacher had cultural, medicinal knowledge on the indigenous plants, scientists extended on this 

knowledge by showing what biochemical properties could be linked to the medicinal properties. 

Indigenous knowledge holders did not know the chemical composition of the plant or how the 

biochemical processes in the body were influenced by the biochemical components of the plant, 
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western science explained these links. The knowledge which is used in traditional medicine comes 

from trial-and-error practice across generations, and this process is what enabled traditional 

medicine to be used successfully. 

In addition, Koketso reported on how the knowledge about herbs as traditional medicines used in 

his household as he was growing up is similarly used as the foundation to make pharmaceutical 

medicine sold in pharmacies. Although the type of knowledge is different (i.e. western medicine 

looks at biomedical and physiological processes, while traditional medicine looks at the use 

through observation and trial and error) and how the knowledge is understood is different, how the 

knowledge is used for healing is similar.   He shows this in the following quote.    

“Many times, I will quote what my grandmother said to me if I had a toothache, then they used 

to give us certain things not necessarily bought in the chemist, but they grew it in the backyard 

and used herbs for stomachaches and so on. So, they came with the role of scientific knowledge, 

and it was always there. As I said, it was always there and these grannies and bigger people, 

they used to know exactly what to use and that is as an individual.” 

 Koketso implied that the knowledge we have today about medicine in the pharmacy is similar to 

the knowledge that their grandparents had used when practising traditional medicine. Perhaps 

growing up as a child, the practice did not make sense as to why they would take leaves of a tree, 

boil them, and give them to someone to drink. It could be that the practice is only making sense 

now as they read the contents of the medicine bought in the pharmacy or as they see a picture of a 

tree on the container of the medication they purchased from the pharmacy. It reminded Koketso of 

the tree they had at home as he grew up, which triggered him to remember the practice. Hence, 

Koketso reiterated that the knowledge has always been there, “It was always there, that is what our 

elder people taught us.” Here we can see Koketso going through cognitive constructivism, he is 
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making links between what he understood as an adult and what he observed growing up when it 

came to traditional medicine and pharmaceutical medicine. We see this when he gets triggered but 

what he sees on the container of the medication bought in the pharmacy and it is at this point when 

he assimilates what he already knows with what he sees on the container and as such this then 

enables him to accommodate the new knowledge that he is faced with in order to reach a state of 

mental equilibrium. 

5.3.2.1 Importance of Documenting IK. One of the key concerns that emerge from this study is 

that as much as knowledge is passed from one generation to the next, it is done verbally and by 

practice only rather than in written, documented form, and therefore some of the content may be 

lost over time. Therefore, to maintain the culture and the knowledge base, it is necessary to start 

documenting the African knowledge. Teachers in my study reported on this matter by saying that 

our African knowledge or Indigenous knowledge is not recorded, “I start with the premise that 

all knowledge is Indigenous, it was not recorded that was the mistake that African people as a 

whole did.”  

As Adeyemo & Adebayo (2018) and Moahi (2006) show, when IK is not documented then the 

custodians of the knowledge are usually not given recognition for their traditional knowledge. It 

is the knowledge that is passed from generation to generation either verbally, through observation, 

or observation and practice. In a study conducted by Baloyi & Khumalo (2017), they alluded to 

IK not being documented and stated that “Indigenous knowledge is transmitted orally, 

experientially, and is not written but is learned through hands-on experience and not taught in an 

abstract context and its parameters are holistic, non-linear and reflect a qualitative and intuitive 

mode of thinking” (p.7).  
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Due to the knowledge not being recorded by the African people, the teachers in my study indicated 

that the same knowledge is being used by others who see the importance of this knowledge, as 

shown in the following quote,  

“what the people [colonizers] did they appropriated it, and they just categorized it, and they put 

terms and terminology, and now it sounded very sophisticated and but it was the existing 

knowledge that was already there that they just put in another format and obviously recorded it 

and put it in books and gave it back to us.”  

The teacher explained that researchers are coming into local communities and are conducting 

studies of the knowledge that is present here. As such, they take that knowledge and interpret it as 

their own without necessarily acknowledging the source. A study conducted by Adebayo & 

Adeyemo (2017) supports this notion: 

“Documentation of Indigenous Knowledge facilitates fixation of information for broad scrutiny 

and ownership by the writer. A piece of traditional knowledge may be lost forever if it is not 

properly documented, analysed, and disseminated. The knowledge gained but unavailable to 

others is wasted” (p.5).  

In addition, Labelle (1997), as cited by Baloyi & Khumalo (2017), stated that “The importance of 

documenting Indigenous Knowledge is to ensure that communities are not left impoverished as a 

result as the world needs genetic diversity of species; it needs the diversity of knowledge systems” 

(p.9). Sithole (2007) stated that the documentation of Indigenous Knowledge is essential and an 

acceptable way to validate it and grant it protection from bio-piracy and other forms of abuse. It is 

important to document African IK not only from all the forms of abuse but also for preservation 

for future generations. The studies conducted by these authors, similar to findings from my data, 
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highlight the importance of documenting IK, even though results from my study did not indicate 

how one could go about documenting IK specifically.  

Although teachers in this study did not indicate how IK can be documented, studies conducted by 

Adebayo & Adeyemo (2017), Balogun & Kalusopa (2021) gave the importance of documenting 

IK and what to use to document IK. In a study conducted by Balogun & Kalusopa (2021), they 

indicated that IK is being documented as much as they have not covered all the aspects of IK 

“Indigenous Knowledge  related to traditional medicine, traditional plants and food are 

currently being digitized at the Indigenous Knowledge Systems Documentation Centers  by IK 

recorders in institutions that are part of the National Recordal Systems  initiative across four 

provinces in South Africa” (p.176) 

What is important to note here is that IK is now starting to be recorded. Adebayo & Adeyemo 

(2017), in their study, indicated information and communication technology (ICT) as tools that 

could be used to start documenting IK, “with the emerging ICT tools and indigenous ICT expertise, 

much of the invaluable traditional knowledge can be saved, documented, improved upon, digitized 

and transmitted for the use of communities within and outside a particular country” (p.8).  

In a study conducted by Musaka & Kamusiime (2012), they report that digital preservation of IK 

as necessary “It is important to consider digital preservation (a set of processes, activities, and 

management of electronic information over time to ensure its ongoing accessibility) as a method 

to ensure the long-term availability of the digitized IKS” (p. 75).  

One of the benefits of documenting IK is the preservation of knowledge. Over and above that, it 

could aid in repackaging IK to ensure local sustainability and relevance. In other words, as 

Adebayo & Adeyemo (2017) put it in their study,     
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“For ICT to be an empowerment tool and a conveyor of the locally relevant messages and 

information, it has to provide opportunities for local people to interact and communicate with 

each other and with the outside world, expressing their ideas, knowledge, and culture in their 

own languages” (p.8).  

IK was being lost, in part to, not being documented and the current generation not seeing relevance 

in it. Using technology to document IK is beneficial as it is something that is relevant in today's 

context. 

 5.4 Teachers’ Views on The Natural Sciences CAPS Mandate in relation to research 

question 3  

In this research question, to start off I first wanted to understand if the teachers thought IK is a 

Science, and if so, I wanted to know can it be integrated into Natural Sciences, given that it is 

indeed a Science. Therefore, I proceeded to ask what they think the Natural Science CAPS 

mandates them to do in terms of integration of IK into Natural Sciences as per pages 5 and 8 of 

the CAPS 2011 document.    

As part of the questionnaire, teachers in this study were asked what they understood by the policy 

statement mentioned on pages 5 and 8 of CAPS 2011. In relation to this, Koketso indicated, 

“science and technology combined with IK must be used to show our responsibility towards the 

environment and that we do not exist in a vacuum.”  

The teacher here is looking at how IK and the content in the syllabus are possibly linked to pro-

environmental behaviours. IK is about the knowledge that one gathers from the environment and 

community they are coming from. So from the perspective of the teacher, there is a close 

connection between IK, cultural practices, and the environment, and therefore, the environment 
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must be protected because of the nature of the lifestyle of the people who have a close relationship 

with the environment, especially in terms of their cultural practices and in terms of their everyday 

life. In a study conducted by Thaman et al.,  (2013) they alluded that “across the globe, people are 

in constant interaction with the biological components of the environment, and through this 

interaction they nurture sophisticated sets of knowledge and practice, which include both science 

and indigenous and local knowledge” (p.10).  

When asked the question “ What do you understand about Indigenous Knowledge as a science 

teacher?”, the teacher Teboho indicated that, he will value the history by making the learners aware 

of the pre-established practices that existed before colonisation, such as mining and the discovery 

of minerals. This teacher highlighted that integrating IK into teaching was necessary “to make 

learners aware that certain practices were already established in Africa before colonisation, but it 

was not recognized …. Such as mining and the discovery of minerals” (Interview: Teboho). 

Teboho is indicating how it is important to acknowledge what has been, the teacher has referred 

to the terms “before colonisation”, he asserted that African people had their knowledge and their 

cultural practices that enabled them to live their lives. For instance, in a study conducted by 

Hammel et al.,  (2000) evidence is provided which indicates that before colonization in South 

Africa they were indigenous mining methods used to collect metal ores. However, as Hammel et 

al.,  (2000) claims, 

“The perceived value of many ‘ancient’ mines, however, has been predominantly that they 

indicate the location of deposits and thus they (and the evidence they contain) have often been 

destroyed by colonial prospecting and mining. Compounding this problem of destroyed 

evidence is the fact that the southern African region lacks an indigenous written historical 
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record and much of the knowledge conveyed through the oral tradition was truncated with the 

coming of colonialism” (p.49). 

To make learners aware of the value of their cultural practices the teacher indirectly says he will 

use the knowledge that has been there before colonization to help learners understand that their 

knowledge is worthwhile, valuable, and it needs to be recognized. So, the importance of the 

mandate here according to the teacher, is to acknowledge the knowledge and understanding that, 

the community had before colonization.   

Another teacher Neo, when asked the same question he indicated that, there is science in IK 

because our forefathers understood nature even though they could not relate it to scientific 

principles found in the science classroom today. For example, they understood how seasons 

functioned regarding food preservation.  

“Food preservation was done by our forefathers, for them they did not know that it relates to 

science, they only know it as seasons, knowledge was done with little explanation and 

reasoning, this is where science takes over to provide the hypothesis and reach to the conclusion 

to get the result.”  

The teacher said that their grandparents and parents had knowledge about their environment, some 

of the knowledge passed down to them was not understood in terms of theoretical knowledge, but 

they continued practicing it since the practical knowledge was understood. For instance, how food 

is preserved in recent times is different from how food was stored previously. Considering the rich 

history and heritage of the country and keeping in mind the different cultural groups that we find 

in a classroom, the teacher mentioned the “how” part by explaining to the class. He showed how 

he could bring that in the classroom which is in-line with what the Natural Sciences CAPS 2011 
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document mandates, i.e. “acknowledging the rich history and heritage of this country as important 

contributors”. Integrating different cultural ways of preserving food in the classroom affords every 

individual in the classroom an opportunity to bring knowledge from their community and cultural 

background into the teaching and learning space. 

Lastly, Neo explained that the methods used in the past by forefathers to conserve water have been 

expanded scientifically and turned into irrigation systems used today.  

 “The rainfall was studied by our forefathers in a way that they were able to preserve water 

through their seasons. Nowadays we are making irrigation systems to supply crops with water. 

What has been valued in the past is still being valued, but with more advancement”.  

What the teacher indicated here was how he intended to demonstrate and acknowledge what the 

policy mandates as part of his teaching practice within the science classroom. The teacher was 

linking the importance of valuing IK and the curriculum that they are teaching because he saw 

how IK was linked to the environment. He made links to what was done in the past to show how 

it is still used in current days with scientific advancement.   

5.5 Theme 1: Teachers’ Reasons For Including IK in Their Classroom Teaching Practice in 

relation to research question 4  

In this section I explore the different reasons why teachers in this study integrate IK in their 

classroom teaching and topic discussion with the learners.  

5.5.1 Integration of IK with Natural Sciences 

Teachers believe that incorporating IK into the classroom is essential. Koketso mentioned that “It 

is important and interesting because you get to marry the two.” In addition, Teboho said that “As 

a science teacher, it is imperative that you use IK to drive on certain concepts.”  In a study 
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conducted by Mawere (2015), he alludes to the importance of integrating IK in the school 

curriculum, and he proposed that, 

“Since indigenous knowledge is the knowledge that arises directly out of the children’s real-

life experiences, its incorporation into the school curriculum can motivate and bolster the 

intellectual fortunes and interests of the learners as students realize that recognition is given to 

what they already do, know, and say in their own communities” (p.63).  

Integrating IK into the teaching of Natural Sciences is not only in line with what the Natural 

Sciences CAPS document mandates, but it also allows for learners to understand the topic better 

by applying it in their daily lives.  

Teachers include IK in their teaching of science as they believe that it helps learners understand 

science better. This is what some of the teachers in my study said, “I think NS and IKS should be 

combined because it affords learners a better understanding of the different culture in our country 

and how each knowledge can be used in the science classroom” (Interview: Koketso) and also “it 

is a powerful concept to introduce current knowledge to learners, but also to explain the origin of 

the knowledge to make it more meaningful” (Interview: Neo). The teachers are saying here that 

they used IK in their teaching of Natural Sciences and making use of IK in their teaching helps 

learners understand the science concepts better. The findings from this study show that teachers 

are making use of IK during their teaching and topic discussion with their learners during their 

teaching practices, this is aligned with what the Natural Sciences CAPS document mandates, 

which is to integrate IK in science concepts (CAPS, 2011).   



80 

 

5.5.2 Theme 2: Ways of Including IK in Their Classroom Teaching Practice and Content 

Discussion with the Learners  

In this section I explore the different ways teachers included IK during their teaching practice 

while they discussed content with the learners.  

Teachers use personal experiences from their youth to demonstrate how knowledge has evolved 

over time and to provide an alternative way of explaining the same idea, as shown in the following 

statement.  

 “When you are in class, you can look at the information in the textbooks or the internet 

wherever you get your sources from, but you can also bring in your experiences to the learners 

and say my grannie used to use this leaf for stomachaches, she used to cook this, and we used 

to drink this if we needed to get well and so on. Now this plant was taken now, and now we 

have this medicine, which is a remedy for a tummy, so we can tell them about the latest medicine 

you can get from the chemist, but we can also bring in knowledge as we grew up from our 

parents that our parents taught us and bring it in so that they can see.” 

 The teacher is showing how an individual can bring IK concepts to the classroom to help learners 

connect the dots between what they learn in their everyday lives and at school and how both 

worldviews are related and relevant in their current context.  

As shown above, the teachers in my study indicated that they use IK as a tool to help them teach 

science concepts to learners. In a study conducted by Nnadozie (2009), she mentioned that “the 

educators understand the integration of indigenous knowledge in Life Science as an addition to the 

western knowledge that is taught at school” (p.62). She further states that participants in her study 

used IK to understand, strengthen and explain scientific knowledge (Nnadozie, 2009)   Based on 
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the data from my study and literature readings, teachers view IK as a critical component to use to 

help them explain science concepts to learners differently and in doing so learners seems to grasp 

the science concepts better. Using IK as a tool to teach Natural Sciences concepts seems to be 

helpful not only for teachers to adhere to what the Natural Sciences CAPS document mandates but 

it also has benefits for learners, as they understand science concepts better when they are explained 

using IK.      

Teachers in this study affirmed that when teaching, one should include IK in the teaching of 

science. Teachers in my study were asked how they could put the mandate from the Natural 

Sciences CAPS document into practice. Teboho stated that he “use[s] IK to explain scientific 

phenomena,”. Koketso said, “make the subject come alive, bring in artefacts, researches, electronic 

media and organize science excursions to enable learners to appreciate the science through a 

variety of sources.”  The teachers are indicating here that one should include IK in their teaching 

of science, and based on the question that they were asked, they have given an indication of what 

to do to adhere to the policy mandates. The use of artefacts, for instance, is one way of helping 

learners make links between what is being taught in the classroom, and it is one of the many ways 

in which teachers could include IK in their teaching of Natural Sciences as they can bring artefacts 

from home which learners are familiar with or learners could bring artefacts to school and the 

teacher can use them in explaining the science topic at hand. In a study conducted by Allender & 

Manke (2008), they indicated that using artefacts brings strong images, memories and feelings to 

mind.  This is why teachers should “use support materials such as physical objects and artefacts to 

introduce and reinforce concepts” (Kortjass, 2020, p.75). Based on these studies and the findings 

based on my data, the use of artefacts can be beneficial to learners as it will aid them in 
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understanding science concepts and also make learning fun and exciting. It is another strategy that 

other teachers could adapt in integrating IK in their teaching of Natural Sciences.    

In addition, teachers also mentioned that they used practical examples of IK, which learners were 

familiar with from the communities that they come from, in doing so, they made them aware of 

the science they know from home and introduce science topics in the classroom,  

“fermentation is part of science; cooking at home is part of science because it involves light and 

heat. The rainbow is part of the colours of the spectrum. Many people see it, but when is it 

forming, and why do we see it.” 

The teacher implies that when teaching the topic fermentation, for instance, one could start first 

by talking about the brewing techniques that learners are familiar with from the community or 

have seen as an introduction to the topic. In a study conducted by Mawere (2015), he shows how 

a similar technique is used to explain a scientific concept in a science classroom. 

“In western Mozambique, a traditional method of brewing beer (tototo) similar to the distillation 

system students learn in science at school has been invented. To make the beer they use over-

ripe fruits and boil them until the contents’ liquid turns into steam and the then the steam is 

condensed to form a colourless liquid. This liquid is the traditional beer. Thus when students 

go into learning the science of distillation they go into the classroom understanding the concept 

of beer-brewing system tototo from home” (Mawere, 2015)    

Based on the results from this study and literature, the use of IK examples that learners are familiar 

with helps learners in understanding science concepts better.  

Teachers also gave other ways in which they include IK in their teaching of Natural Sciences. They 

mentioned the teaching approach, that “you work from the principle of known to the unknown and 



83 

 

that can break down the barrier of their phobia from learning science” some teachers believe that 

science scares learners, so approaching science this way (working from the known to the unknown) 

would help to ease their science fears. In other words, as a teacher, you start first by what the 

learners know of the topic, and then you move to what they do not know. In a study conducted by 

Mawere (2015), he talks about the same teaching approach, and he reports,  

“This resonates well with the adage “From the known to the unknown,” which suggests that 

indigenous knowledge, being knowledge that the learners have before they enter the academy, 

will no doubt inspire and stimulate their minds to be abstract and even seek solutions to their 

daily problems using locally generated solutions” (Mawere, 2015, p.63) 

Based on the results of this study and what comes from literature, using this strategy to introduce 

science concepts could be beneficial to learners in that they will be able to make links between 

science concepts taught in the classroom. If more teachers could start using this strategy, many of 

the problems they face, such as learners finding it hard to understand concepts could be solved. 

Like the teacher Teboho said “the word science scares learners” in implementing this strategy most 

of their problems will be solved.  

Some teachers in this study recommended that learners should do research at home, to find out 

about different medicinal benefits or anything relating to the topic at hand, and that research should 

be done without the help of a textbook or the internet, in other words, getting the community 

involved in the learners learning and development.  

“you get learners to bring remedies for ailments from home or DIY [do it yourself] type of thing 

where you can come to school with the information that they did not get from a textbook but 

from an adult or a grandparent for that matter (Interview: Koketso).” 
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The teacher meant here that learners should do research without the help of the internet and that 

their research should be conducted by asking elders at home and around the community about the 

topic that would have been given to the learners. This way, learners would bring the rich IK that 

the community has, and that information could be used in the science classroom.  

Lastly, one of the teachers mentioned the importance of lesson preparation and stated that “I would 

say there is a way, but you have to make an effort. I would say when you prepare your lesson, 

always get alternatives to tell the learners” (Interview: Koketso). In a study conducted by Seehawer 

(2018), one of her participants indicated that,  

“She would integrate IK on water purification but did not determine specific indigenous water 

purification methods. This strategy gave learners the chance to contribute with all practices they 

gathered from their families rather than limiting their participation. At the same time, it enabled 

her to integrate IK without being aware of all indigenous water purification methods. She just 

needed to assume that IK about water purification existed” ( p.101).  

Making an effort to include IK in teaching and learning science is significant in that as a teacher, 

you will be carrying out the mandate of the CAPS policy document, and also you would be helping 

learners make sense of what they are learning in the science classroom and how what is being 

learned relates to their everyday life.  

What emerged in this chapter which is of importance is the document analysis. The documents 

that are provided to teachers to use namely the CAPS, ATP and, pacesetter are all linked to each 

other, however, when it comes to the inclusion of IK there is a misalignment amongst the 

document.  Teachers defined IK making links between their current understanding of the world 

and the environment. They also made links on how their IK is linked with the environment which 
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they grew up in. Lastly teachers are adhering to what the CAPS documents mandates them to do, 

which is to include IK is int heir teaching and learning of the subject Natural Sciences.  

 

 

Chapter Six 

Conclusion, Recommendations and Further Studies 

6.1 Conclusion  

In the introduction the focus was on Natural Sciences teachers’ views on IK and how to use it in 

their teaching and learning. I first introduced the study and provided a brief overview of the study 

and then disccused the problem statement, purpose of the study, significance of the study, and 

provided research questions. Following that in Chapter two I have provided a historical overview 

of the study and then disccused the concepts of IK and IKS and thereafter, provided the problems 

that teachers encountered when integrating IK and also their reasons for integrating IK into their 

teaching and learning. In chapter three I have disccused theoretical frameworks that grounded my 

and provided guidance interms of the discussion of results. Lastly in chapter four I then provided 

the research methods that I have used to collect and analyse data.  

This chapter provides a summary of the results and discussion of this study. To do so, I have 

outlined the theoretical frameworks that guided the study, followed by a description of the findings 

for the major themes that emerged from the study. After that, I provided an overview of the issues 

that Natural Sciences teachers experience when integrating IK into their teaching practices as well 

as a conclusion is presented. This study aimed to investigate Natural Sciences teachers views on 

IK and it could be used in South African classrooms. Theoretical frameworks such as 
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constructivism were used. Under constructivism theories two theorist were used when applying 

frameworks for this study, namely Vygotsky and Piaget. Vygotsky’s sociocultural theory the ZPD 

and MKO were used and Piaget’s cognitive development. Followed by Aikenhead and Jegede 

cultural border-crossing. 

The first research question analysed the curriculum document that the teachers are provided with, 

namely the CAPS document, ATP, and the Pacesetter. These documents were analysed with 

regards to the extent in which IK is included in all of them. Specifically, the documents which 

were analysed are for Natural Sciences grades 8 and 9. The CAPS documents mandates teachers 

to include IK in their teaching of science and there is no mention anywhere in the ATP and the 

pace setter of the inclusion of IK and how that could be done.  The ATP and the Pacesetter are the 

two most important documents that teachers refer to and these documents are provided to them by 

their head of departments to use. Teachers’ made use of these documents as subject’s advisor 

comes around the schools every term to check if teachers are on par with what the ATP and pace 

setter stipulates. Moreover, the schools are required to send in their subject curriculum statistics to 

the district to also check if the school is on par with curriculum coverage. 

As such, considering that IK is not mentioned in the ATP nor the Pacesetter the chances of teachers 

including it in their teaching practice are very limited. When looking at these documents one can 

see that there is a misalignment amongst the curricular documents with regards to IK. 

The other research questions in this study analysed teachers’ views of what IK is, what the Natural 

Sciences document mandates and how these views could be integrated into the teaching and 

learning of Science. From these research questions, 3 themes emerged together with the sub-

themes. The themes are as follows, 1) knowledge acquisition, 2) evolution of knowledge and 3) 



87 

 

teachers’ reasons for including IK into the teaching of science and content discussion with their 

learners.  

 Teachers reported on their understanding of what IK meant to them, and they further discussed 

what they had learned from the communities they were coming from. In addition, they indicated 

that at first, they did not understand what they were being taught by their grandparents and parents, 

but as they were growing up, they started to make sense of what they were being taught as they 

grew up. This notion is what Piaget cognitive theory terms as cognitive disequilibrium. And to 

reach equilibrium the learner must make adjustment in their cognitive state to assimilate and 

accommodate the new knowledge to their current knowledge structure.   

The teachers in this study also provided information on how knowledge evolved over the years. 

They mentioned that the current Western knowledge is built on previous knowledge which is the 

IK from the indigenous communities within South Africa. From here they hinted that the IK that 

we as African people have is not being documented and as such it is important to start documenting 

this knowledge so that the coming generation can know about our history. Although they did not 

give indications of how IK could be documented this study with the aid of literature provides the 

importance of documenting IK and mentioned ways in which this could be done.  

Lastly teachers provided reasons for including IK in their teaching of Natural Sciences and they 

also indicated some of the ways they integrated IK into their discussion in classrooms with the 

learners and while teaching science concepts. Some of the ways which teachers used to integrate 

IK in their classroom discussion with the learners, it enabled the learners to cross borders 

successfully with the help of the teacher and it allowed the teacher to be a culture-broker who 

played a role of being a tour guide in learners education (Aikenhead, 1997). 
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 These reasons included making learners understand science better and most importantly it is what 

the CAPS document mandates. One of the ways in which the teachers in this study included IK in 

their teaching practices and classroom discussion with the learners is through their personal 

experiences from their youth days to demonstrate how knowledge evolved and to explain Science 

concepts in a different way.  

In South Africa there are curriculum documents which are provided to teachers to use i.e the CAPS 

document, ATP and Pacesetter. The CAPS document mandates the teachers to include IK in their 

teaching of science. My study showed that teachers are doing what is mandated by the CAPS 

document. My study has extended on existing literature in that many authors indicated that the 

CAPS document mandates teachers to include IK in their teaching and learning and yet not many 

authors have spoken about the other curricular documents which are provided to the teachers by 

the head of departments to make use of. While conducting document analysis on the documents 

selected for this study it emerged that there is misalignment between the documents based on 

reference to IK inclusion in the curriculum. It was important to analyse these documents as teachers 

make use of them regularly and it is in these documents where the mandate to integrate IK during 

the teaching of Science was given.    

6.2 Recommendations  

This section provides recommendations for curriculum developers in trying to develop strategies 

which can help teachers in the successful integration of IK into their teaching practices of science.  

6.2.1 Recommendations For Curriculum Developers  

Tertiary institutions are the ones responsible for training pre-service teachers and getting them 

ready to become lifetime teachers. The challenge is that tertiary institutions seems not to be training 

pre-service teachers to come with ways of integrating IK in the Science classrooms and coming 
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with different strategies to engage every learner in the classroom with their different cultural 

backgrounds.  One of the recommendations that emerged based on my study data is that higher 

learning institution which are training pre-service teachers should play a role in filling in this gap 

and start changing their teaching methodologies to include IK integration in teaching and learning 

of science. 

Curriculum developers should look into the curriculum documents which are provided to the 

teachers i.e., the CAPS, ATP and, Pacesetter. These documents do not seem to align well when it 

comes to the inclusion of IK into the teaching and learning of science. Furthermore, the curriculum 

developers, in their creation of these curriculum documents, should provide teachers with some 

examples of IK and ways to include them while teaching certain concepts in the Natural Sciences 

subject. In this way teachers would have an idea of what to include and may be further encouraged 

to come up with IK ideas that are suitable for the community in which they teach.   

6.3 Further Studies   

The document analysis done in this study showed that there is a misalignment when it comes to 

curriculum documents and the inclusion of IK into the teaching and learning of Science. As such, 

these are important documents which teachers make use of on a regular basis. Seeing that there is 

a misalignment, further studies into how these documents could align and provide guidance to 

teachers into successfully integrating IK into the teaching of Science would be important. In 

addition exploring possibilities for professional development to develop teachers’ skills, 

knowledge and practices to integrate IK in their classroom.   
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University of the Witwatersrand                

Private bag 3 wits 2050                                          

Johannesburg sa 

   

 

Researcher: Nimrod Paseka Raphothe 

Phone: 0840780591 

e-mail: 711966@students.wits.ac.za 

 

LETTER TO THE PRINCIPAL, SGB Chair, etc.  

Dear Sir/Madam 

Permission to Conduct Research 

My name is Mr. Nimrod Paseka Raphothe. I am a GET and FET phase Natural Sciences teacher 

at a GED secondary school.  I am studying towards a Master's degree in Science Education at the 
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Faculty of Science, University of the Witwatersrand. My research is titled Natural Sciences 

teachers’ views on Indigenous Knowledge and how to use it in teaching and learning in 

classrooms in South Africa. My focus is on grades 8 and 9 Natural Sciences teachers. The aim 

of the study is to explore ways in which teachers can integrate indigenous knowledge systems 

(IKS) in the teaching and learning of Natural Sciences subjects. This letter is seeking your 

permission and the permission of the Natural Sciences teachers in your school to participate with 

me in this research study.  

 

I would like to invite grades 8 and 9 Natural Sciences teachers at your school to participate with 

me in this study. The goal is to gain insight into how these teachers integrate indigenous 

knowledge into their teaching and learning methods in the classroom.   

In this study, participants will be invited to complete a questionnaire. Following the 

questionnaire, and with 'participants' consent, I will set up an interview where we will discuss 

their answers to the questionnaire. This interview will be conducted and recorded via the 

telephone due to the current COVID-19 pandemic. The audio records will be transcribed and 

shared with the participants. This will be done at 'participants' convenience.   

The participants in this study will not be advantaged or disadvantaged in any way, except that 

they may become aware of their IK and how it can be used in teaching and learning in their 

classroom settings. Participants are free to withdraw their permission/participation at any time 

without any prejudice or penalty against them. There are no foreseeable risks in participating in 

this study. Participants will not be paid for participating in the study.  
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The names and identities of participants and the school will be kept confidential at all times and 

in all academic writings about the study as pseudonyms will be used instead of actual names. 

Individual privacy of participants will be maintained in all publications resulting from this study. 

All research data collected will be kept in locked cabinets in my supervisor’s office and in 

password-protected computer; and only the researcher and his supervisor will have access to the 

data, which will be destroyed between 3 - 5 years after the completion of this project. 

Should you have any further questions about this study, please contact the Wits University Ethics 

Committee, Ms. Shaun Schoeman via email at: Shaun.Schoeman@wits.ac.za or by telephone at 

011 717 1408 or contact my supervisor, Dr. Femi Otulaja, at 011 717 6075 or via email at 

Femi.Otulaja@wits.ac.za 

 

  

_____________________ _____________________________ ___________________ 

Name of Participant 

 

 

Signature of Participant Date 

mailto:Shaun.Schoeman@wits.ac.za
mailto:Femi.Otulaja@wits.ac.za
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University of the Witwatersrand  

private bag 3 wits 2050  

Johannesburg sa  

 

Participant's Information Sheet 

 

Project Title: Natural Sciences teachers’ views on Indigenous Knowledge and how to use it in 

teaching and learning in classrooms in South Africa 

 

Researcher: Nimrod Paseka Raphothe 

Phone: 0840780591  

E-mail: 711966@students.wits.ac.za 
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Invitation to Participate: I am inviting you as a Natural Sciences teacher to participate with me 

in this study where I am exploring how secondary school Natural Sciences teachers use 

indigenous knowledge as part of their teaching and learning method. I would engage you in the 

study to get your views on using Indigenous Knowledge in teaching and learning of Natural 

Sciences in Senior Phase (GET) sciences classrooms. 

 

Purpose: The purpose of this study is to explore the integration of Indigenous Knowledge in 

teaching and learning of Natural Sciences concepts in grades 8 and 9 classrooms.  

 

Procedures: During this study, I will invite you to complete a questionnaire as a Natural 

Sciences teacher. Following the questionnaire, and with your consent, I will set up an interview 

with you where we will discuss your answers to the questionnaire. This interview will be 

conducted and recorded via the telephone due to COVID-19 pandemic. The audio records will be 

transcribed and shared with you. 

 

Risks: There are no foreseeable and/or potential risks involved in participating in this study. 

  

Benefits: There is no direct benefits from participating in this study.  However, as a result of 

participating, your own awareness of indigenous knowledge may increase. This study may 

provide you, other teachers, learners, researcher(s), your school, the University and the field of 

Natural Sciences with valuable insights into the teaching and learning of Natural Sciences and 
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how learners and teacher(s) can interact to enhance individual and collective successes in the 

Natural Sciences classrooms. 

 

Disclaimer/Withdrawal: Your participation in this study is voluntary and you are free to 

withdraw from this study at any time without any prejudice or penalty against you. You are free 

to leave out any questions that you do not wish to answer on the surveys. Withdrawal from 

participating, or refusal to participate in this study will not in any way affect you. 

 

Alternatives: You may choose not to participate in this study. If you choose not to participate, 

no references to you will be made in reporting of this study.  

 

Compensation: You will not receive any financial or other compensations for participating in 

this study.  

 

Confidentiality: All information collected in this study is private and confidential, and you will 

not be identified by your actual name. The name and location of this study will be kept 

confidential and anonymous at all times and in all academic writings about the study. 

Pseudonyms will be used instead of actual names of participants and location of study. All 

research data will be kept in locked cabinets in my ' 'supervisor's office and in a password-

protected computer. Only the researcher and his supervisor will have access to the data. The data 

will be destroyed between 3 -5 years after the completion of this study. 
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' 'Participant's Rights: Should you have any further questions about this study, please contact 

the Wits University Ethics Committee, Ms. Shaun Schoeman via email at: 

Shaun.Schoeman@wits.ac.za or by telephone at 011 717 1408 or contact my supervisor, Dr. 

Femi Otulaja, at 011 717 6075 or via email at Femi.Otulaja@wits.ac.za 

 

 

  

mailto:Shaun.Schoeman@wits.ac.za
mailto:Femi.Otulaja@wits.ac.za
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University of the Witwatersrand  

private bag 3 wits 2050  

Johannesburg sa  

 

Consent Form 

 

Title of project : Natural Sciences teachers’ views on Indigenous Knowledge and how to use it 

in teaching and learning in classrooms in South Africa 

 

Name of researcher: Nimrod Paseka Raphothe  
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I, ……………………………………….., agree to participate in this research project. The 

research has been explained to me and I understand what my participation will involve. I agree to 

the following: 

 

(Please circle the relevant options below). 

 

 

I agree that my participation will remain 

anonymous 

      YES NO 

I agree that the researcher may use 

anonymous quotes in his / her research 

report 

 

      YES NO 

I agree that the interview may be audio 

recorded 

 

      YES NO 

I agree that the information I provide may 

be used anonymously after this project has 

ended, for academic purposes by other 

      YES NO 
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researchers, subject to their own ethics 

clearance being obtained. 

 

 

…………………………………… (signature) 

…………………………………… (name of participant) 

…………………………………… (date) 
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Researcher: Nimrod Paseka Raphothe 

Phone: 0840780591 

e-mail: 711966@students.wits.ac.za 

 

Natural Sciences ' 'Teacher's View of NCS/CAPS and Indigenous Knowledge Systems (IKS)  

Questionnaire 

 

Kindly answer the following questions sincerely to the best of your knowledge. Your 

participation in this survey is gratefully appreciated. Thank you. 
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Gender: ______ Grade(s): __________ Subject: _______________ Years of Teaching: 

_________ 

 

The CAPS document for Natural Sciences states: 

On page 5, that teachers should teach in ways that demonstrate the """""""""Valuing indigenous 

knowledge systems: acknowledging the rich history and heritage of this country as important 

contributors to nurturing the values contained in the Constitution""""" """" 

 

What do you, as a teacher, understand by this policy statement in the CAPS? 

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________ 

 

How do you think that you, as a teacher, can do this in the Natural Sciences classroom? 

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________ 
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On page 8, teachers are given ideas of what science, indigenous knowledge and Natural Sciences 

are:  

 

What do you understand by the Indigenous knowledge part and its relationships to science or 

Natural Sciences? 

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________ 

 

Also on pages 8 and 9, teachers are informed that: “Science as we know it today has roots in 

African, Arabic, Asian, European and American cultures” and that “Our forebears [foreparents, 

ancestors] would not have survived if they had not been able to learn about the natural world 

they depended on. They made careful observations, recognised regular patterns in seasons, the 

life cycles of plants, and the behavior of animals”. So, teachers are therefore instructed to “use of 

a variety of approaches to teaching and learning Science, should promote understanding of: the 

different cultural contexts in which indigenous knowledge systems have developed” 

 

Knowing these, 

How could you, as a teacher, engage with and use of indigenous knowledge in teaching Natural 

Sciences in South African school? 

______________________________________________________________________________
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______________________________________________________________________________

______________________________________________________________________________ 

 

Also on page 10, concerning Specific Aim 3: Understanding the uses of Science, CAPS says, 

“Learners should understand the uses of Natural Sciences and indigenous knowledge in society 

and the environment”. And that, “Science learned at school should produce learners who 

understand that school science can be relevant to everyday life”. And have “An appreciation of 

the history of scientific discoveries, and their relationship to indigenous knowledge and different 

world views, [and] enriches our understanding of the connections between Science and Society”. 

 

Can this be achieved? ___ “Yes” or ___ “No”(Check one √)  

 

If Yes, How? 

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

__ 

 

If “No”, Why not? 

___________________________________________________________________ 
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______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

____________ 

 

Comments: 

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

_______________________ 
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Researcher: Nimrod Paseka Raphothe 

Phone: 0840780591 

e-mail: 711966@students.wits.ac.za 

 

Sample Interview Questions 

Interview Questions 

1. The CAPS document speaks about the integration of Indigenous Knowledge with Natural 

Sciences, can you tell me about your interpretation of what this means to you? 

2. When were you aware of this mandate? 

3. What is Natural Sciences in your own understanding? 
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4. What do you understand about Indigenous Knowledge? 

a. As an individual  

b. As s science teacher 

5. Is Indigenous Knowledge important in 

a. Your personal life 

b. Your practice in teaching of Natural Sciences  

6. I s Indigenous Knowledge science? If yes why do you say so, if not why do you say so? 

7. What do you think are the similarities and differences are between Indigenous 

Knowledge and Science taught in the classroom are? 

8. How does Indigenous Knowledge relate to Natural Sciences? 

9. Is it necessary to include Indigenous Knowledge into the teaching of Natural Sciences? If 

no, why not and if yes why and how do you do it?  

10. How do you include Indigenous Knowledge into the teaching and learning of Natural 

Sciences? 

11. Can you give 1 or 2 examples of concepts that you use when including Indigenous 

Knowledge? 

12. Is there any other way to include Indigenous Knowledge in the classroom? 

If possible, what are those things that you have actually said to them to show that you 

have done/included Indigenous Knowledge? 

13. If there are concepts that you do not include Indigenous Knowledge, why is it so? 

 

 

 


