
African Journal of Research in Mathematics, Science and
Technology Education

ISSN: (Print) (Online) Journal homepage: www.tandfonline.com/journals/rmse20

Secondary School Life Sciences Teachers’
Understanding of Indigenous Knowledge in
Relation to their Views on its Integration into their
Classroom Practice

Uchechi Agnes Ahanonye, Femi Otulaja, Ida Risenga & Shalini Dukhan

To cite this article: Uchechi Agnes Ahanonye, Femi Otulaja, Ida Risenga & Shalini Dukhan
(2024) Secondary School Life Sciences Teachers’ Understanding of Indigenous Knowledge
in Relation to their Views on its Integration into their Classroom Practice, African Journal
of Research in Mathematics, Science and Technology Education, 28:2, 185-195, DOI:
10.1080/18117295.2024.2358617

To link to this article:  https://doi.org/10.1080/18117295.2024.2358617

Published online: 12 Jun 2024.

Submit your article to this journal 

Article views: 113

View related articles 

View Crossmark data

Full Terms & Conditions of access and use can be found at
https://www.tandfonline.com/action/journalInformation?journalCode=rmse20

https://www.tandfonline.com/journals/rmse20?src=pdf
https://www.tandfonline.com/action/showCitFormats?doi=10.1080/18117295.2024.2358617
https://doi.org/10.1080/18117295.2024.2358617
https://www.tandfonline.com/action/authorSubmission?journalCode=rmse20&show=instructions&src=pdf
https://www.tandfonline.com/action/authorSubmission?journalCode=rmse20&show=instructions&src=pdf
https://www.tandfonline.com/doi/mlt/10.1080/18117295.2024.2358617?src=pdf
https://www.tandfonline.com/doi/mlt/10.1080/18117295.2024.2358617?src=pdf
http://crossmark.crossref.org/dialog/?doi=10.1080/18117295.2024.2358617&domain=pdf&date_stamp=12%20Jun%202024
http://crossmark.crossref.org/dialog/?doi=10.1080/18117295.2024.2358617&domain=pdf&date_stamp=12%20Jun%202024
https://www.tandfonline.com/action/journalInformation?journalCode=rmse20


Secondary School Life Sciences Teachers’ Understanding 
of Indigenous Knowledge in Relation to their Views on its 
Integration into their Classroom Practice

Uchechi Agnes Ahanonye *, Femi Otulaja, Ida Risenga, and Shalini Dukhan

School of Animal, Plant and Environmental Sciences, University of the Witwatersrand, Johannesburg, 
South Africa
*Corresponding author. Email: ucgold911@yahoo.com

The purpose of this study is to explore the relationship between life sciences teachers’ understanding of 
indigenous knowledge (IK) and their views of integrating Indigenous Knowledge in their teaching practice. 
A qualitative case study research approach was adopted, and purposive sampling strategy was used to 
select eight Grades 10–12 life sciences teachers in three peri-urban high schools. The Knowledge 
Synthesis model by Barnhardt and Kawagley is used as a framework for this study. Questionnaires and 
interviews were employed to collect qualitative data. Findings revealed that if teachers understand IK 
primarily as a body of inherited wisdom, they see the possibility of integration of IK as the use of local 
knowledge of the learners, as IK illustrations of life sciences curriculum constructs or as no integration 
in the science classroom at all. The latter group of teachers consider IK as an inherited body of 
knowledge in parallel with western science. If inclusion of IK is mandated, they suggest presenting IK 
separately, preferably by IK custodians. If teachers consider IK primarily as a holistic knowledge 
system including the physical and metaphysical world, they see integration opportunities at system 
level, for instance in teaching sustainability. Lastly, if IK is seen as a body of loosely connected 
science concepts, integration is possible where these concepts appear in the science curriculum 
documents. This study recommends that teachers should be involved in educational policy decision 
making since they have first-hand experience of learners in the classrooms and are involved with 
curricular and school matters. The implication of the findings from this study to science education is 
that the integration of both worldviews can be used as a tool to enhance science learning among high 
school learners taking life sciences by ensuring a culturally relevant science classroom.

Keywords: Indigenous knowledge; westernised science; integration; culturally relevant practice; life sciences 
teaching

The goal of science education is to make science accessible and attractive to learners in the class
room. According to the South African Department of Basic Education (2012), in the African indigenous 
context this intention calls for the inclusion of indigenous knowledge (IK) in the science curriculum. 
The integration of IK with science in the classroom is likely to make teaching and learning of 
science more attractive and meaningful to learners from diverse socio-cultural backgrounds 
(Ezeanya-Esiobu et al., 2021). There have been studies on teachers’ perceptions and views of IK 
(Naidoo & Vithal, 2014; Ahanonye, 2021). However, the relationship between teachers’ understand
ing of IK and their views of the possibilities of integrating IK with westernised science (WS) in the 
science classroom is yet to be studied. Therefore, the focus of this study is to explore the relationship 
between teachers’ views regarding IK and the possibilities of integrating such knowledge with science 
teaching and learning as part of their classroom practice. In a culturally diverse classroom, Laughter 
and Adams (2012) posited that science should be made interesting to all learners to ensure an 
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effective classroom teaching and learning of science. It is important that a teacher provides learners, 
who are from the indigenous context, with the opportunity to learn science from their culturally diverse 
worldviews. In addition, the Subject Specific Aim 3 of the South African National Curriculum and 
Assessment Policy Statement (CAPS) policy document ‘relates to understanding the applications 
of life sciences in everyday life, as well as understanding the history of scientific discoveries and 
the relationship between IK and science’ (Department of Basic Education, 2012: 13). Therefore, tea
chers’ IK and their views on the possibilities of integrating such knowledge with their science teaching, 
as required by the curriculum, are the key focus in this study. Consequently, the following research 
question was posed: what is the relationship between life sciences teachers’ understanding of IK 
and their views on integrating IK within their teaching practice?

Background and Literature Review

Indigenous knowledge is defined by different scholars differently. Emeagwali (2014) defined indigen
ous knowledge as a body of knowledge that is interconnected with both non-material and spiritual 
spheres of existence. Indigenous knowledge involves techniques, practices, values and beliefs that 
have been accumulated in a particular locality for decades without the intrusion of external hegemonic 
systems. It is still in use locally by the indigenous people and in the western world through integration.

Emeagwali and Shizha (2016) expand on this definition by stating that IK is an everyday lived 
experience of the local people, that is, people who live within a particular geographical area, and it 
involves decision-making, formal and informal education, systems of classification, social interaction, 
scientific knowledge and the preservation of nature within their cultural milieu. They claim that scien
tific knowledge exists in all societies and cultural milieus, irrespective of their ways of life. Every 
society has its way of life, history and culture, and it adopts various ways to live and demonstrate 
their knowledge which is unique to this society. For example, the western indigenous science is 
unique to the western culture, while the African indigenous science is unique to African culture.

The South African curriculum ‘promotes knowledge in local contexts, while being sensitive to global 
imperatives’ (Department of Basic Education, 2012: 4). The policy document calls for the inclusion of 
IK into science teaching and learning in the classroom. One of the principles found in the curriculum 
encouraging the integration of IK and WS is ‘valuing indigenous knowledge systems: acknowledging 
the rich history and heritage of this country as important contributors to nurturing the values contained 
in the Constitution’ (DBE, 2012: 5). The CAPS emphasises the incorporation of IK into the classroom 
to promote a culturally relevant science teaching. In this way, IK is seen as core to teaching and learn
ing activities within the science classroom, and it often relates well with the concepts of the formal 
curriculum.

However, Le Grange (2007) sounded caution by noting that ‘for non-western learners, interaction 
between two worldviews characterises much of their school experience, complicating the learning 
process and potentially resulting in cognitive conflict or as the literature describes it, cognitive disso
nance/perturbation’ (p. 581). Learners with indigenous backgrounds are likely to experience conflict
ing ideas between westernised science and their existing local knowledge because the school context 
is the first place they experience an interaction of both worldviews. Therefore, science teachers 
should be aware of such interaction, as well as understanding the complications it could cause for 
learners during the learning process (Le Grange, 2007). Some other issues that may hinder the appro
priate integration of IK and westernised science could stem from teachers not knowing how to inte
grate both worldviews in their science classroom because the curriculum does not explicitly state 
how both worldviews could be integrated (Ahanonye, 2021). Diwu and Ogunniyi (2012) posited that 
these tensions have been linked to the incompatibility of both worldviews in terms of their differences 
in epistemology, ontology and assumptions.

In their study on the effect of an argumentation-based course, Ogunniyi and Hewson (2008) found 
that ‘although the teachers showed increased willingness to teach IK as part of school science, some 
of them were either speculative or did not provide sufficient hints at how they would do this’ (p. 171). 
However, the authors observed that the course helped teachers to become more aware of the need to 
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integrate both worldviews, and of the appropriate context in which they can be used. Cronje et al. 
(2015) investigated South African science teachers’ views on IK, and they found that most of the tea
chers had a partially informed view of the nature of IK. Similarly, Mavuru’s (2022) study on reimagining 
indigenous knowledge in a multicultural science classroom revealed that most of the science tea
chers’ understanding of the nature of IK was incomplete, which hindered the meaningful integration 
of IK. This shows that irrespective of teachers’ awareness and willingness to integrate IK and WS, 
more research needs to be done to understand how both worldviews are or can be integrated 
during classroom teaching and learning to promote learner access to science. Zinyeka et al. (2016) 
used a truth-based epistemological framework to enable teachers to successfully integrate IK into 
their science teaching. They revealed that this framework facilitated science teachers’ views of IK 
in a way that it can be easily integrate into their science teaching. This research focus is particularly 
needed within the South African context since integration of IK into science teaching within schools is 
mandated by the CAPS.

For decades, African indigenous knowledge systems have been in existence, and had their own 
educational system before the introduction of western education by European missionaries and colo
nialists. The main origin of the presently acknowledged westernised science was from Europe, which 
then spread across the rest of the continents, and is used as a framework for learning presently. Le 
Grange (2007) posited that even though westernised science is still generally seen as being superior 
to other IK because it is acknowledged as a universal and culture-free knowledge, initiatives are cur
rently being developed to integrate IK with westernised school science. These initiatives may address 
the fact that when westernised science is ‘quite often presented as neutral, judgment-free and apoli
tical, it masks the ongoing silencing and marginalising of non-dominant students in science class
rooms’ (Smith et al., 2022: 638). Shizha (2013) termed this view a ‘colonial mentality’ where one 
worldview dominates the other.

Scientists view the westernised Nature of Science (NOS) as scientific knowledge that is durable. Its 
tentative nature depends greatly on experimental evidence which is affected by social and historical 
contexts (Cronje et al., 2015). Just like the NOS, the Nature of Indigenous Knowledge (NOIK) also has 
its tenets which are suggested in the NOIK framework (Cronje et al., 2015). Indigenous knowledge 
has been in existence over centuries, and it is recognised as a cultural, traditional and ecological 
knowledge. According to Le Grange (2007) and Cronje et al. (2015), IK is inferential, tentative, can 
be observed and involves historical, social and cultural milieu. Cronje et al. (2015) posited that the 
NOIK framework involves epistemology, ontology, volition, axiology and methodological domains 
which are entwined and inseparable. The authors suggested the need for science teachers to 
acknowledge the NOIK as a contextualised and holistic worldview just like they would with the NOS.

Nevertheless, science teachers often perceive westernised science and IK as two conflicting para
digms (De Beer & van Wyk, 2012), although their paradigmatic levels are still very similar to each 
other. Integrating IK and westernised science to create a balance in the classroom could be a challenge 
to science teachers who have the intention of incorporating both worldviews in their science classroom. 
Comparing these two knowledge domains or paradigms could help in solving most of the issues ema
nating from their integration. In contrast, De Beer and van Wyk (2012), Barnhardt and Kawagley (2005) 
and Shizha (2013) share the view that both knowledge domains complement each other. They believe 
that IK and westernised science can be synthesised for a successful integration. For example, Figure 1
presents the Knowledge Synthesis Model developed by Barnhardt and Kawagley (2005).

Barnhardt and Kawagley’s (2005) model represents the worldviews distinctive to each of the knowl
edge systems (IK and westernised science) and their shared characteristics. The model is based on 
four foci of these knowledge systems, i.e. organising principles; habits of mind; skills and procedures; 
and knowledge. There are horizontal divisions across the two intersecting circles. Therefore, these 
four foci manifest themselves in both IK (here labelled Native Knowledge Systems) and WS. For 
instance, habits of mind are manifested in IK by trust in inherited wisdom and respect for all thing, 
whereas in WS habit of mind is manifested by scepticism. The habits of mind of honesty, inquisitive
ness, perseverance and open-mindedness are common ground to both knowledge systems. Note 
that each of these four foci has a common ground between the IK and WS. This is to show that to 
some extent both IK and westernised science share similar characteristics, which could provide 
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teachers areas to integrate both worldviews during the teaching and learning of science. This study 
focused on exploring the relationship between teachers’ understanding of IK and their views of the 
possibilities of integrating IK with science. Barnhardt and Kawagley’s (2005) knowledge synthesis 
model was adopted as the theoretical framework for this study.

Methodology

A qualitative interpretive research paradigm was used to collect data from teachers. A purposeful 
sampling method was adopted for this research. This study involved a multiple case study because 
data were collected from eight teachers in three peri-urban township school contexts in Johannes
burg, South Africa. The eight teachers taught Grades 10–12 life sciences, and included South 
African male and female science teachers who had at least three years of experience with teaching 
life sciences. The teachers are multi-lingual, that is, they are fluent in English, IsiZulu and Shona. A 
questionnaire was administered to participating teachers to access their views of IK. The open-ended 
questionnaire items focused on eliciting teachers’ views of IK and of the possibilities of the integration 
of IK into their teaching practice. This was followed by an in-depth interview with each teacher on an 
individual and face-to-face basis.

Figure 1. Barnhardt and Kawagley’s (2005) Knowledge Synthesis Model.
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The questionnaire for this study was adapted by the authors from an existing instrument by Cronje 
et al. (2015), and it was administered to explore teachers’ views of the NOIK and NOS. To ensure the 
feasibility and validity of the questionnaire within the context of the peri-urban schools, the question
naire comprising 11 open-ended items was piloted. The responses from the pilot study revealed that 
the questions were not ambiguous and were suitable for the study. Thirty-eight questionnaires were 
given out to participants in the three peri-urban schools, but only 21% of the questionnaires were 
returned by participants, i.e. eight teachers responded. The questionnaire focused on identifying 
the teachers’ perceptions about their teaching practices for life sciences, their views on IK, and the 
possibilities of integrating such knowledge with their science teaching in the classroom context. 
The questionnaire responses were analysed and then used as a foundation for conducting interviews 
to further elicit the teachers’ understanding of IK and their views of integrating IK in their teaching prac
tice. The interviews were audio-recorded and transcribed verbatim. Ethics approval (H18/10/02) was 
obtained for this study from the institution commissioning the study. Permission was additionally 
sought from the Gauteng Department of Education, and approval was obtained for the research to 
be carried out in schools. The participants were given pseudonyms such as T1, T2, T3, T4, etc., to 
maintain their anonymity. Participation was voluntary, and participants were aware that they were 
free to withdraw from the research anytime they wished. Data from this study were triangulated to 
ascertain the feasibility and trustworthiness of the study.

A thematic analysis was adopted to analyse the responses from the questionnaire as detailed 
earlier on. This helped to understand teachers’ IK awareness, and the possibilities of integrating 
such knowledge with westernised science in the classroom. The transcribed responses from the 
questionnaire and interviews were coded by assigning emerging themes from the data; these 
themes were adopted from the knowledge synthesis model by Barnhardt and Kawagley (2005). 
The responses from participants were broken down into codes in tables, and then themes were 
formed. From the codes, reoccurrence of certain responses was further broken down into 
themes using Barnhardt and Kawagley’s (2005) various foci in IK and WS respectively, and 
between both worldviews. The four foci are: organising principles; habits of mind; skills and pro
cedures; and knowledge. These foci were used to analyse teachers’ responses from questionnaires 
and interviews.

Results and Findings

This section entails results and findings on teachers’ understanding of IK and their views of the pos
sibilities of integrating IK into their teaching practice. To elicit teachers’ understanding of IK, several 
questions were asked regarding their views of the nature of IK. Responses were classified according 
to each of the four foci of Barnhardt and Kawagley’s (2005) Knowledge Synthesis Model. Separately, 
teachers’ views were solicited about the possibilities of integrating IK with life sciences teaching and 
learning in a scientific way. For each respondent these responses were then related to the individual’s 
understanding of IK.

Focus 1: Organising Principles
This focus of the analysis deals with how IK (with its scientific characteristics) is considered to be holi
stically linked to the physical and metaphysical world by a moral code. IK may share certain ideas with 
western science, as the universe is unified (Barnhardt & Kawagley, 2005).

Several teachers characterise IK in terms of its organising principles. Firstly, T1’s understanding of 
IK is that ‘I have to understand the skills and philosophies developed by societies with a long history of 
interaction with my natural surroundings. Indigenous knowledge has valuable insights to implement
ing efficient uses of our land and spiritual relationships with nature’. When asked of the possibility of 
integration, T1 suggests that integration of IK in teaching science can draw on the common organising 
principles between the two knowledge systems. He explained that ‘Indigenous knowledge is inextric
ably linked to a global sustainability …  Students can be taught to sustain life and protect our planet, 
not to exploit it. Conservation of energy and resources and learning about sustainability are essential’. 
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T1’s understanding of IK and of the opportunities for integration of IK in science teaching centre con
sistently around the organising principles of both knowledge systems, i.e. the holistic nature of IK and 
the principle of the unified nature of the universe common to both knowledge systems. For T1, inte
grating IK and western science will promote understanding of nature and all its resources, hence, the 
need to preserve it. In contrast, T2 understands IK to be the ‘Knowledge about science as seen or 
known and practiced in different cultures or racial groups’. When asked if IK can be used to explain 
life sciences concepts, she refers to traditional medication for tooth ache and nose bleeds. According 
to T2’s understanding, IK has scientific knowledge (knowledge of the natural world) embedded in it, 
and this scientific knowledge exists among different cultural groups in the society, indicating that the 
universe is unified in nature. From the response above, T2’s understanding of IK could have influ
enced her idea of integration that IK can be used to teach life sciences in the classroom owing to 
its scientific nature. T3’s understanding of IK similarly indicates that ‘It is the knowledge that 
existed within a specific cultural context that was acquired through series of informal experiments 
and intimate understanding of the environment’. When asked about IK integration, the response 
was that ‘examples from home can help learning of life sciences effectively’. Thus, T2 and T3 see 
the need to make learners understand that science exists in their various cultures, and within their 
immediate environment by referring to certain plants for medicine, therefore arguing that IK should 
be made accessible to them in the science classroom. T2 and T3’s understanding of IK influenced 
their views of integration by enabling learners to understand that the practice of medicine started 
way before the introduction of western science, hence, there is a link between both knowledge 
areas. Learners whose cultural practice involves the use of medicinal plants to cure ailments will 
relate easily to science teaching in the classroom. Responses from these teachers show their under
standing of IK as knowledge that is metaphysical and embedded with practical skills. Their view of IK 
as a scientific knowledge that involves various skills, principles and philosophical underpinnings of the 
indigenous people within their natural surroundings is an indication that the universe is indeed unified.

Focus 2: Habits of Mind
This focus of analysis explores the views of IK as wisdom that has been passed from one generation 
to the next within a specific locality and culture. This view of IK may facilitate integration in science 
teaching by emphasising the habits of mind common between IK and westernised science, such 
as honesty, inquisitiveness, perseverance and open-mindedness (Barnhardt & Kawagley, 2005).

The teachers in this study (T2, T3, T4, T5, T6, T7) most frequently see habits of mind as the main 
characteristic of IK, particularly the fact that IK is culture and locality specific. However, none of the 
teachers specifically mention the four common habits of mind listed in the previous paragraph as 
opportunities for integrating IK in science teaching.

When describing IK, T4 is of the view that IK is the ‘Local and traditional knowledge embedded in 
local communities, cultural traditions. It is knowledge deeply rooted in science that has been passed 
down from generation to generation, and it is deeply rooted in history.’ When asked about the inte
gration of IK T4 referred to specific concepts (knowledge) and explained that ‘most concepts in life 
science we know have a rich history in tradition, which western science has modified to the 
science we know today (e.g, fermentation)’. T4’s idea of IK informs his views of integration in the 
sense that he believes that IK is a local and traditional knowledge practised by members of a commu
nity for centuries; hence, there is need to use the same knowledge to make science accessible to lear
ners in the classroom. This will enable learners to understand that most of their everyday lived 
experiences are related to school science. Similarly, T6 indicates that IK is the ‘Information that 
has rooted from cultural background of authentic tribes that defines diversified people according to 
their original traditions’. T6 sees the potential for integration by saying that ‘IK and life sciences are 
both based on nature; hence they correlate. Healing flu for instance is taught during life sciences 
and this knowledge was passed through generations to generations.’ T6’s understanding of IK 
resonates with T2 and T4’s idea of IK. T6 understands the relationship that both worldviews share; 
hence, this influences his idea of integration of both worldviews. T6’s response indicates that 
certain concepts in the curriculum are part of indigenous culture, and should be linked with IK to 
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preserve the cultural knowledge of the indigenous people. T5 slightly agreed on the possibilities of 
integrating both worldviews, but she reiterated that ‘Learners should be made aware of its (IK’s) exist
ence, but decisions solely rest with them’. The responses provided by most of the participants are an 
indication that they understand that IK and life sciences are similar in their philosophical underpin
nings and both can be linked to make science accessible to learners in the classroom. However, 
T2 and T5 opined that if IK must be introduced during science lessons, it may be done by elders or 
traditional healers, and it is the learners’ choice if they wish to merge their cultural knowledge with 
science.

Focus 3: Skills and Procedures
This focus of analysis is based on the views on scientific skills and procedures embedded in the NOIK 
and NOS as discussed earlier. T7’s understanding of IK is that ‘it is knowledge that has sustained our 
forefathers for many years …  there’s definitely a need to uphold the status of this knowledge because, 
it’s very still in existence, and we still live by it’. The view of the possibilities of integration presented by 
T7 is that IK can serve ‘as a means to help learners learn how to evaluate evidence in light of 
advanced claims’. This view presented by T7 buttresses the idea of using IK to help learners to 
learn certain scientific skills in the classroom, such as the tenets of the NOS; however, evidence 
must be presented in the form of examples. In resonance to this response, T8 opined that ‘Examples 
from the experiences from home can help life sciences learning effectively’. T8 believed that all indi
viduals are an embodiment of their culture hence positing that the prior knowledge learners bring to 
the classroom can be probed and used as a link to teach life sciences in the classroom. According to 
T8, ‘when I teach, I am able to explain concepts in science using IK, because I think there is definitely a 
link there. I think modern science exists from IK’. T4 and T8 agreed with the idea of integration and 
provided some examples of the IK ideas which can be linked easily to life sciences concepts. From 
a different perspective, T5 suggested that ‘it can be taught whereby herbalists can be invited into 
classrooms to demonstrate the diversity in plants; this is a chapter in Grade 10 CAPS [curriculum]’. 
Since teachers are encouraged to make connections with learners’ cultural and lived experiences 
to make learning more meaningful in the science classroom, T5’s idea could enhance such teaching 
practices in the science classroom.

Focus 4: Knowledge—Indigenous Way of Knowing
This focus of analysis deals with teachers’ views regarding traditional practices and ways of knowing 
in relationship to western ways of knowing. It talks about how organisms and objects exist in nature. 
For some teachers, IK is a way of knowing and must be integrated with science owing to its unique 
nature. T2 states that IK includes ‘a breakthrough in the use of medicinal plants in treating ailments 
and disorders’, and elucidated that ‘the use of medicinal herbs to cure minor ailments, e.g. tooth 
ache, nose bleeding’ can be used as an example for teaching science in the classroom. Similarly, 
T6 indicates that ‘Indigenous plants such as devil’s claw and African potato, also rooibos, are used 
as home-based knowledge’ and later states that ‘we can use indigenous knowledge as prior knowl
edge to build up on abstract scientific concepts. For instance, in a topic respiration, IK such as 
bread making and Umqombothi (African beer) can be used to demonstrate the importance of IK.’ 
Making reference to the reaction of yeast cells during baking and in brewing local beer seems to 
be a great example for teaching respiration. This idea will enable learners to link their prior knowledge 
to school science.

On a different note, T5 understands IK as ‘the use of cultural knowledge to develop the mind of local 
people who are not educated but have an idea of traditional ideas’. However, on the aspect of inte
gration, he opined that ‘some concepts have the knowledge that is only cultural and traditional’. T5 
understands IK as cultural knowledge that is unique to people of a certain locality, and this seems 
to be an acknowledged notion of what IK represents. However, T5 also believes that IK is ‘knowledge 
for the uneducated’. In this case, T5 believes that to be educated means to attend a formal school, and 
this could affect how he integrates this indigenous knowledge. T5 marginally considers the possibility 
of IK integration by stating that certain concepts have traditional information that could enable a 
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successful integration. The implication of his understanding of IK to integration is likely to mean that 
T5 integrates IK with some concepts, and then ignores the integration of IK while teaching other con
cepts. On the aspect of integration, when asked how IK could be integrated with life sciences, T7 
opined that ‘If there is an IK account of a specific life sciences topic, it should be used to show how 
IK’s evidence(s) account for theories compare with western science content knowledge’. From her 
understanding, it is evident that she believes that IK is a body of knowledge that has been in existence 
and is still valid to date. She opined that the IK resources that have been gathered and documented 
should be utilised for this purpose, to make science accessible to learners and to encourage learners’ 
interest in science. However, some of these IK materials are not made ready for science teaching, and 
this could be a barrier for a successful integration of IK. Teachers’ understanding of IK could be a key 
factor to how they unpack and enact their lessons as teachers in this study indicated. It is interesting 
that even when many teachers agree that the main characteristic of IK is in the habits of mind (local 
wisdom passed down from generation to generation), several of these teachers have suggestions of 
different foci for integration of IK and western science.

Discussion

To buttress the argument on teachers’ understanding of IK in relation with their views of the possibi
lities of integrating both IK and westernised science, it is imperative to understand South African 
science teachers’ ideas of how they ensure that all learners are catered for during their teaching prac
tice. Teachers’ understanding of IK could be viewed as a factor in enhancing scientific knowledge and 
making science accessible to all learners in the classroom, as revealed in the findings of this study. In 
this study, teachers’ understanding of IK is motivated by their socio-cultural lived experiences and 
beliefs, and these experiences and beliefs inform their views on how IK can be integrated in the class
room (Sjöström, 2018). Some of the participants understand IK as cultural knowledge that is unique to 
people of a certain locality, and this notion seems to be in line with the key characteristic of IK as 
opined by Emeagwali and Shizha (2016). Teachers such as T1, T4, and T7 believe that most cultural 
practices have been passed on from one generation to another. Some of the traditions and cultural 
practices are communicated through imitations, repetitions and rituals that the people of the commu
nity can retain, and passed down to other generations (Cronje et al., 2015). From teachers’ under
standing, the principles and underpinnings guiding IK are related to indigenous people’s interaction 
with their natural surroundings and how these principles have enabled them to develop cultural 
skills that have been in existence for generations (Emeagwali, 2014). Teachers’ understanding of 
IK put together resonate with Barnhardt and Kawagley’s (2005) and Ezeanya-Esiobu et al.’s (2021) 
position on IK as a knowledge that is embedded with practical skills, innovation (scientific knowledge) 
and metaphysical (spiritual) experience.

The knowledge of IK portrayed by the participants of this study, such as T1, T2, T3, T4 and T5, links 
with their views of integration, whereby they suggest that IK as traditional knowledge can be used to 
teach life sciences in the classroom owing to its scientific nature, uniqueness to culture and philoso
phical underpinnings (Emeagwali & Shizha, 2016; Sjöström, 2018). This resonates with Emeagwali 
and Shizha (2016), as they posited that scientific knowledge exists in all cultural milieus and every 
society has a culture, history and ways of life. Furthermore, they opined that IK can be integrated 
with life sciences to conserve nature by teaching the concept of sustainability in the classroom. In 
relation to this, suggestions have been made by scholars such as Eilks and Hofstein (2014) that IK 
may provide the link between sustainable development and science education, with its potential to 
impact the three domains of relevant science teaching such as personal relevance (deals with con
sumption of resources), societal relevance (deals with individuals participating in the issues of sus
tainable development in the society) and vocational relevance (engaging in careers relating to 
sustainable development; Sjöström et al., 2015). Therefore, when learners learn about IK in the class
room, it enables them to recognise the intimate connection that exists between nature and humans in 
their cultural context (Zidny et al., 2020). Some teachers believe that western science emanated from 
IK; therefore, both should be allowed in the classroom. With such understanding, the teachers 
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indicated the need for integration by emphasising that IK varies among learners owing to the unique
ness of their various cultures (Emeagwali & Shizha, 2016). Therefore, integrating IK with westernised 
science by probing learners’ prior knowledge will help to develop their cultural pride and appreciate 
the importance of science (Laughter & Adams, 2012; Østergaard, 2017). This according to Under
wood and Mensah (2018) is a teaching practice where teachers adopt a culturally relevant science 
teaching to ensure that all learners develop higher-order thinking skills and positive attitudes 
towards science learning (Zidny et al., 2020). The classroom is a social environment where learners 
bring their diverse socio-cultural beliefs and experiences (Zidny et al., 2020) because IK is socially 
constructed based on the experience of the indigenous people located within a certain geographical 
area (Moulaison Sandy & Bossaller, 2017). It is evident that teachers’ understanding of IK could influ
ence their ability to integrate IK and westernised science, as they connect scientific concepts with lear
ners’ everyday experience (Zidny et al., 2020), thereby helping them to make connections with their 
cultural identities. Furthermore, since IK is known to cover all spheres of life, teachers should incor
porate those aspects that are scientifically relevant to the concept being taught, such as medicine, 
agriculture, climatology, sustainability, fishing, forestry, etc. (Sjöström et al., 2015). From Cronje 
et al.’s (2015) perspective, ‘Indigenous knowledge holds affordances for conceptual development 
of learners in the science classroom, since this cultural knowledge often serves the formal curriculum 
concepts well’ (p. 319).

The stance of participants such as T2, T4, T6 and T8 on the relationship between IK and wester
nised science is characterised in Cronje et al. (2015) and Regmi and Fleming (2012) as complemen
tary worldviews. They emphasised that IK and westernised science each have science embedded in 
them and certain similarities are shared by both worldviews (Cronje et al., 2015; Zidny et al., 2020) 
and therefore can be integrated in the classroom context. Regmi and Fleming (2012) indicated in 
their study that scientific concepts are contextual and conditional in nature, just like some of the tea
chers reiterated. Therefore, IK should be integrated with western science in the classroom, to improve 
the growth of scientific literacy considering the multicultural nature of the South African classroom 
(Emeagwali & Shizha, 2016; Mavuru, 2022). The teachers believe that the indigenous culture and 
beliefs learners bring to the classroom can be used to provide them with an adequate ‘entry point 
into the scientific world’ (De Beer & Mothwa, 2013). Science is embedded in IK, and both worldviews 
can be linked to each other in the classroom by making examples from the cultural knowledge that 
learners bring with them (Regmi & Fleming, 2012; Underwood & Mensah, 2018). This was also the 
idea of the teachers who participated in the study conducted by De Beer and van Wyk (2012), as 
most of the teachers only used IK as examples in their science classroom. The idea of teaching res
piration by making reference to the reaction of yeast cells during baking and local beer brewing by T8 
is a way of integrating both worldviews and making science accessible to all learners (Zidny et al., 
2020) in the classroom. This could be a way of demonstrating the idea of science in IK without 
making science appear like knowledge that is meant for just one culture, instead being for diverse cul
tures (Emeagwali & Shizha, 2016) in a multicultural classroom. The teacher who linked the concept of 
respiration to the brewing of African beer (Umqombothi) was making science relevant not only to 
South African learners alone, but also to all other learners in the classroom by making them under
stand that they practise unique scientific skills in their everyday experience. This practice according 
to Underwood and Mensah (2018) is known as cultural competence, that is, when a teacher links 
the concept being taught in the classroom to learners’ everyday experiences. According to teachers’ 
responses the use of different approaches to teach science can be said to be that of the integrationist 
approach as indicated by Naidoo and Vithal (2014).

On IK integration, teachers do not have the same way of integrating IK in their lessons. While 
some of them see the possibility of integration as common organising principles (T1, T2, T3), 
the majority view it as linking with different topics in science and giving IK examples to illustrate 
these topics (T1, T2, T4, T6 and T8). T5 and T7 indicated that IK is a specific type of knowledge, 
thus integrating it with sciences is hardly possible, and they were quite negative about its inte
gration. T5 specifically mentioned that IK is for the uneducated, that is, people who did not go to 
school, and it does not need to be applied in science. T7 indicated that there is a need to 
present it, but not integrate it, that the learners should make their own choice whether they want 
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such knowledge or not. These two teachers mentioned that, if one must bring IK into the classroom, 
spiritual healers or herbalists could be invited to bring such practices to the school. However, they 
believed that it is not related to science, it is just a way of presenting IK. These responses resonate 
with the findings by De Beer and Mothwa (2013) on how to use ethno-botany with scientific rigour 
to teach life sciences in the classroom. Similarly, T7 said that we can use IK as comparative evi
dence, that is, not integrating but comparing both worldviews.

The Knowledge Synthesis Model by Barnhardt and Kawagley (2005) provides for the focus of skills 
and procedures of IK which includes communication of metaphor and stories connected to life, and 
proper behaviour. However, the teachers did not mention these aspects in their responses. Similarly, 
the skills and procedures of IK amount to an oral record as the way of communicating IK; however, the 
teachers did not mention it in their responses. Findings from this study show that teachers’ under
standing of IK is a key factor for a successful integration of IK and westernised science in the class
room using different teaching strategies. However, the curriculum needs to emphasise the importance 
of integration, and how this needs to be done (Ahanonye, 2021) by introducing various cultural con
cepts and involving teachers in policy reform.

Conclusion

This present study shows that teachers are an embodiment of IK and they believe that both world
views are related and have science embedded in them. Therefore, this knowledge can be used as 
a tool to bridge the gap in science learning and making science accessible to all learners from different 
contexts. Teachers’ understanding of IK impacts their views of the possible ways IK can be integrated 
in the science classroom as they emphasise that IK is a cultural knowledge deeply rooted in science, 
but also a metaphysical and non-static knowledge passed on from one generation to the next. These 
findings of the relationship between teachers’ understanding of IK and their views of the possibilities of 
integrating IK in their classroom could create more awareness of the necessity of policy change and 
empowering teachers on how IK and western science can be incorporated in the classroom for a more 
culturally relevant science classroom in the South African milieu. This study recommends that tea
chers should be involved in policy reform and should not be ignored because they have first-hand 
experience and access to learners, and therefore can understand what works and does not work in 
classroom practice. This means that teachers’ experience of IK integration like that indicated in this 
study could help with curriculum reform whereby certain IK concepts could be absorbed into the cur
riculum. In addition, the curriculum should be indigenised by explicitly stating examples of IK and how 
it could be integrated in the science classroom to enable teachers who are not familiar with IK con
cepts to integrate both worldviews. This study will inform teachers’ pedagogical practices as they 
become more aware of the need to integrate IK and western science in their classrooms. The impli
cation of findings from this study to science education is that the integration of both worldviews can be 
used as a tool to enhance science learning among high school learners taking life sciences and 
ensure a culturally relevant science classroom.
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