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Abstract

The teaching and learning of Sciences in schools in South Africa can be challenging for teachers
and learners. Therefore, the focus of Science education is to make Science accessible and
attractive to all learners in the classroom. This study explores teachers’ Indigenous Knowledge
(1K) and the possibilities of integrating it with Life Sciences teaching and learning in the
classroom context. However, in South Africa, teachers are struggling with how IK should be
integrated with science for a culturally relevant science classroom. Therefore the following
research questions were posed: How is IK represented in the grade 10, 11 and 12 Life Sciences
curricula in South Africa classroom? What perception do teachers have of Indigenous
Knowledge? What are teachers’ experience and the possibilities of integrating IK and Life
Sciences’ concepts to promote Science in the classroom? A qualitative case study research
approach was adopted for this study. A purposive sampling strategy was used to select the
participants of this study. Grades 10, 11 and 12 Life Sciences teachers in four peri-urban high
schools (13 teachers) in South Africa were involved in this study. This study adopted the
constructivist theory as the suitable theoretical framework to unpack the research questions.
Interviews, questionnaire as well as content analysis of the NCS and CAPS document were used
to collect rich qualitative data in this study. The questionnaires were piloted, and several changes
made before it was administered for the main study. Findings from this study revealed that;
although the curriculum called for inclusion of IK in the teaching and learning of Science in the
classroom, how teachers should integrate both worldviews were not explicitly provided;
teacher’s view of IK and Westernized Science is that both worldviews are ways of knowing and
they both share common grounds as to their scientific nature; teachers’ view of IK indicated that

teachers are aware of their IK and the possibilities of integrating such knowledge in their Life



Sciences classrooms were emphasized. From the findings, it was recommended that the
curriculum need to be explicit with the information on how teachers should integrate 1K and
Westernized Science in their teaching practice. Also, cultural artefacts should be made available
for teachers to effectively integrate 1K and Westernized Science. The implication of this study to
Science education is that the integration of 1K and Westernized Science in the Science classroom

influences the need for a more culturally relevant classroom to make Science more meaningful to

learners.

Keywords: Indigenous knowledge, Westernized Science, integration, culturally relevant

Science classroom, teaching and learning.
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Chapter One
Introduction to the Study

This study explores teachers’ Indigenous Knowledge (IK) and the possibilities of
integrating such knowledge with Life Sciences teaching and learning in the classroom context.
The teaching and learning of Sciences in schools in South Africa can be challenging for teachers
and their learners (Scott, 2008); therefore, the focus of Science education is to make Science
accessible and attractive to study for learners in the classroom (George, 2013). In most South
African schools where Eurocentric Science worldview is taught, integrating IK in the curriculum
is an imperative component in modern Science teaching and learning (Department of Education,
2002, 2005), because “integration of IK into the Science classroom might make Science more
relevant to learners in culturally diverse classrooms” (Cronje et al., 2015, p. 319). In this chapter,
| provide the background, rationale, significance, and problem statement to this study. I also

provide the forms of knowledge and the curriculum in relation to teachers’ IK.

IK is the local knowledge of the indigenous people (Dei, 1993; Ogunniyi, 2011). Some
researchers use the term Indigenous Knowledge (1K) and/or Indigenous Knowledge System
(IKS) (Kaya & Seleti, 2013; Odora Hoppers, 2001; 2002), traditional knowledge (Ogunniyi,
2011; Senanayake, 2006), local knowledge and aboriginal Science (Barnhardt & Kawagley,
2005) interchangeably to describe concepts that are closely related. This makes it difficult to
provide a common definition of IK considering the diverse culture of the indigenous people,
hence giving IK a fixed definition could create confusions and problems due to the various
cultural groups involved (Abrams et al., 2013). IK is local knowledge (Hewson & Ogunniyi,

2011). IKS is a particular type of knowledge and skills that is possessed by certain kinds of
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people in a particular area/location. This knowledge (IK) enables the dwellers of that location to

relate and get the most out of their environment (De Beer & Whitlock, 2009).

Although IK has been in existence for a long period of time, it has only started to emerge
in Science education domains about three decades ago in the African context (Anwar, 2011).
Currently, much focus has been placed on the values of IK as a result of its importance in
relation to preserving the cultural heritage, environmental sustainability and development and
challenging marginalization by colonial hegemony. In addition, the curriculum emphasized the
importance of IK in post independent South African curriculum particularly in relation to the
Learning Outcome 3 for National Curriculum Statement (NCS 2003) and Subject-Specific Aim 3
of the Curriculum and Assessment Policy Statement (CAPS 2011). For example in the NCS
(2003) document policy, the LO3 (Life Sciences, Technology, Environment and Society)
indicates that “The learner is able to demonstrate an understanding of the nature of Science, the
influence of ethics and biases in the Life Sciences, and the interrelationship of Science,
technology, indigenous knowledge, the environment and society” (DoE, 2003, p. 16). However,
in the CAPS policy document, it states that “the applications of Life Sciences in everyday life, as
well as understanding the history of scientific discoveries and the relationship between
indigenous knowledge and Science” (Department of Basic Education, 2011, p.13). As
Nakashima et al. (2000) posited, integrating IK with the school curriculum will help to sustain
IK in indigenous communities in Africa. From the period of colonialism (Racial segregation
and white supremacy) and then apartheid in 1948 (which maintained the law of white
supremacy by maintaining colonial British educational system) in South Africa, African learners
were marginalized of their IK (Kallaway, 1984; Shizha, 2005), such that Science was taught to

the learners in a Eurocentric way in schools to serve the interest of the colonialist (Abdi, 2005).



21

Colonial Education in South Africa

During the colonial era in South Africa, in the late 17" century, the first European
schools were situated and established in the Cape Colony by ‘Dutch Reformed Church elders’
who were missionaries. In the rural areas, basic maths and literacy skills were taught to the
people by the missionary teachers (meesters) but were not taught as school subjects. However,
the British schools flourished in 1799 during the arrival of the ‘London Missionary Society’ in

Cape Colony (Byrnes, 1996).

In 1820, the British established their presence fully in the Cape Colony by encouraging
families to relocate to the Cape Colony from Britain and by selecting families that were educated
beginning of segregation. After their (British) arrival, the British placed a high priority on
education. During the 19" century, many religious schools situated in the Eastern Cape admitted
the South African (Xhosa) learners seeking for admission. But after the mid-19"™ century, most
parents from the other Nguni-speaking parts of Natal sent their children to the mission schools.
Teacher training classes were also funded by the government for Africans who were interested

during this era (Byrnes, 1996).

By 1827, the use of English language as a means to acquire education was prominent and
it became an educational issue among Afrikaners. By educational issues, | meant that the
Afrikaners believed that English language and the curriculum were irrelevant to their people and
their rural lifestyles and values. Therefore, they resisted the policies laid down by the
government throughout the 19" century because it promoted the British values and English

language, and the Afrikaners educated their children in the church and at home (Byrnes, 1996).
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Byrnes (1996) posited that due to this resistance by the Afrikaners to British education,
enrolment in public schools became poor. In 1829, a multiracial South African College was
established by the government which eventually became a university (University of Cape Town).
In early 1841, few Africans who applied to the religious seminaries were accepted into the
institution. The British in 1852 gave Afrikaners the right to establish their own higher learning
institutions which was funded by the incoming governor (George Grey) as at that time. In 1877,
the schools in Natal already enrolled 60% of learners who are of age, while the Cape Colony had
49% learners who enrolled into the school. But within the Afrikaners republic, enrolment rate in
the Orange Free State remained 12%, while the Transvaal had 8% enrolment rate (Byrnes, 1996;

Kallaway, 1984).

According to Byrnes (1996), towards the end of the 19" century, the British government
decided to give the Afrikaner parents control over schools (primary and secondary) and included
Afrikaans as a language in the schools, then enrolment increased in the public schools (Transvaal
and Orange Free State). Towards the late 19" century, there were already three different types of
schools; the district schools (primary level), rural/ward schools and the secondary schools
situated in the large cities. During this time (19" century), African children were later prohibited
from enrolling into government schools in all the four provinces (Natal, Cape Colony, Orange
Free State & Transvaal). Therefore, the African learners attended the mission schools where they
were taught by the clergies, while the government funds were used to educate the white people in

all the provinces, which were a form of marginalization by the government (Byrnes, 1996).
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Apartheid Education in South Africa

After the Afrikaners won the election in 1948, new recognition was given to Afrikaans by
the National Party (NP), therefore graduates from the high school were required to have
proficiency in both English and Afrikaans. In 1953, there was a gap in the educational
opportunities because of the Bantu Education Act, and the educational opportunities given to the
black people limited them to work in the labour market (Kallaway, 1984). The control over the
missionary high schools by the government tightened, and the financial aid that was given to the
missionary schools were reduced (Fataar, 1997). The missionary schools that the black people
had access to were forced to close, leaving them with no education and inadequate funding
(Ocampo, 2004). Furthermore, as a form of marginalization, some established universities such
as University of Cape Town and University of the Orange Free State, were prohibited from
accepting Black learners into the institution by the ‘University Education Act’ (UEA) in 1959,

even though the institution was meant for Coloured, Black, and Indian learners.

The “Afrikaans medium decree” established in 1974 by the Bantu Education and
Development minister stated that all the black secondary schools must use English and Afrikaans
as a language of instruction (Alistair, 1976). It was decreed that English should be the language
of instruction for practical subjects and Physical Sciences, Afrikaans for Social Science subjects
and Mathematics, and the learners’ mother tongue should be used in teaching cultural subjects
and music in schools. The reason given for this decree by the minister was that the use of English
and Afrikaans in schools was to make sure that the black learners could effectively communicate
with Afrikaans and English-speaking white people (Byrnes, 1996). Teachers and learners in
township schools such as Soweto where Afrikaans was not spoken were further disadvantaged

by this decree. Issues about this language use in education arose which lead to student uprising
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on the streets of Soweto and other towns on the 16" of June 1976 in South Africa (Alistair,
1976). Learners demanded that they would prefer to be taught in their native language, therefore,
due to this uprising, 575 people including children lost their lives, while some were severely
injured as the police tried to intervene with violence. Schools were destroyed and learners and

teachers were unable to attend schools due to attacks from protesters (Alistair, 1976).

In 1984, there was an improvement in the education for the black people in the “national
policy for general affairs”, but the call for separate education, which led to Bantu Education
System was still maintained. The Bantu Education Act was created in 1953 to ensure that most
blacks who were left out of education received education, especially for cheap labour (informal
education). As a result of this act, the ‘minister of national education authority’ had the power to
control the general policy for examinations, syllabuses as well as certification qualifications in
both formal and informal educational institutions. Various government offices and departments
were given the responsibility of implementing the policies, which was divided among them. This
caused disarray in the arrangement of the educational authorities. During this time, education for
the blacks outside the homelands was the responsibility of the Department of Education and
Training, while one education department was responsible for the three houses of parliament (for

the Whites, Indians & Coloured), as one racial group.

According to Ocampo (2004) education was made compulsory by the government for all
the racial groups, although the laws were made differently at different ages. For example, the law
mandated the black learners to attend school from seven years of age until grade seven or the age
of sixteen, the white people were mandated to attend school from age seven to sixteen, while the
coloured and Asian learners were mandated to attend school from age seven to fifteen. The

inequality in education was obvious among these racial groups. The population of pupils in each
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primary school differed in the sense that, the pupils in the White schools were 18 per class, 24 in
Asian schools, and 27 in Coloured schools and 39 in Black schools. Also, 96% of White school
teachers were certified, while only 15% of the teachers in the Black schools were certified,

which influenced the quality of teaching at these schools (Ocampo, 2004).

The South African president, P.W. Botha (1984-1989) in 1986 made a statement that
stated that “the concept of apartheid was "outdated,” and behind-the-scenes negotiations had
begun between government officials and imprisoned ANC leader Nelson Mandela. The gap
between government spending on education for different racial groups slowly began to narrow,
and penalties for defying apartheid rules in education began to ease” (Byrnes, 1996). While
preparing for independence in 1993, educational experts were gathered by the president to
“formulate a policy framework for restructuring education” for the post-apartheid era. After
independence, during the post-apartheid era, all public primary and secondary schools for
Whites, Blacks and Coloureds were officially integrated as the new school year began in 1995.
Without violence, the first stage of transformation in education began. By mid-1990s (post-
apartheid) the number of South African major universities rose to twenty-one and were all
financed by the government and opened to all racial groups (Black, White and Coloured

(Indians) (Byrnes, 1996).

Post-apartheid Education System in South Africa

In South Africa, after independence in 1994, there were radical changes in the
educational system, which caused a great shift in the curriculum, from content-based to an
outcome-based curriculum. The apartheid curriculum was termed as a content-based, teacher-

centred curriculum which encouraged rote learning as the teachers played the role of a
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knowledge transmitter rather than a facilitator (Jansen & Taylor, 2003). Jansen (2001) posited

that in late 1994, the process of the curriculum revision,

Was presented as an attempt to alter in the short term the most glaring racist, sexist and
outdated content inherited from the apartheid syllabi, which were still widely used in the

aftermath of the first post-apartheid elections in April of the same year (p. 43).

Therefore, three national initiatives which focused on schools were introduced by the
South African Department of Education in 1994. The department made the first attempt at
eliminating the racist and outdated content of the apartheid curriculum. Secondly, a continuous
assessment was introduced into the curriculum. Thirdly, an outcome-based curriculum policy
(OBE) emerged. The apartheid curriculum was replaced with Curriculum 2005 (C2005), an
outcome-based education policy document. In 1997, the C2005 was launched by the minister of
education in Cape Town and was later reviewed in 2000 by the committee that was set up by the

minister of education.

The Department of Education (DoE, 2003) posited that for the demands of the
multicultural context of the school to be met as well as the needs to change its curriculum, the
Revised National Curriculum Statements for R-9 (RNCS 2002) was provided. Also, the national
Curriculum Statements (NCS 2002) (DoE, 2003; DBE, 2011) and the new Curriculum and
Assessment Policy Statements (CAPS 2012) were provided as well (more information will be
provided in the next section). In the Learning Outcomes (LO) outlined in the South African
curriculum (NCS 2002) for Life Sciences, the value of IKS was emphasized. For example, the
LO3 in the curriculum emphasized on the learner being able to “demonstrate an understanding of

the nature of Science, the influence of ethics and biases in the Life Sciences, and the
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interrelationship of Science, technology, indigenous knowledge, the environment and society”

(DOE, 2003, p. 12).

The Subject Specific Aims of the curriculum relate to understanding the content and
making connections, doing practical works and investigations in biology, understanding the
history and nature of Science (NOS) and being able to apply the acquired knowledge of Life
Sciences in everyday life (DBE, 2011). However, the Subject Specific Aim 3 of the 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 indigenous
knowledge and Science” (DBE, 2011, p. 13). This can be related with the general aim of the
CAPS document. In relation to the learning outcomes and subject specific aims, the curriculum
calls for the inclusion of IK into the Science classroom to promote “knowledge in local contexts,
while being sensitive to global imperatives” (DBE, 2011, p. 4). More information will be

provided in the next section.

Identifying Indigenous Knowledge

In the rural communities, most African learners already have scientific and engineering
skills, either by going to the farm, playing on the fields or streams in their daily lived experience

(Avery, 2013). Ogunniyi (2011) posited that:

It is common experience that even before studying school Science most African
learners particularly in the rural areas have accumulated a wealth of holistic
knowledge about their environment (e.g. classification of plants and animals,
weather conditions, soil types, seasonal changes, tracking games, various methods

of conservation, finding water sources, cures of a congeries of diseases, etc.)



28

which school Science with its compartmentalized disciplines have tended to

displace rather than accommodate (p. 106).

What Ogunniyi (2011) was trying to say was that every African including the teachers is
embodiments of IK, which has been marginalized by the ways in which Science is taught in the
classroom. Most Science teachers were trained using the Eurocentric methods of learning
Science which could limit the ability of Africans to incorporate Indigenous Knowledge into the
teaching and learning of Science in the classroom for African learners (Garroutte, 1999). Also,
according to Schallert (2002) the background knowledge of an individual, known as prior
knowledge “is a collection of "abstracted residue" that has been formed from all of [his/her] life's
experience’’ (p. 557). However, every individual has different indigenous experiences; therefore,
not all of these individuals identify and interprets knowledge the same way. People who
originate from the same culture or different indigenous cultures do not produce the same
knowledge (Kincheloe & Steinberg, 2008) due to their diverse cultural background and
individual differences. According to Le Grange (2007) how effective learning is will depend on
the understanding a teacher has on how to integrate Science and IK, as well as being able to
manage concepts related to both knowledge. My goal is to explore teachers’ 1K, heighten
teachers’ awareness of IK and elicit from them the possibilities of integrating such knowledge

with their Science teaching just like the NCS 2005 and CAPS 2011 mandated them to do.

Background to the Study

The background of this study is based on understanding teachers’ IK and the possibilities
of integrating such knowledge with Life Sciences teaching in alignment with the curriculum
redress. | review various literatures on the integration of 1K and Westernized Science, and how

this knowledge integration affects individuals from different cultural background in the Science
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classroom. | explore the stated policies (NCS 2005 & CAPS 2011) on what, why and how
teachers should incorporate IK into Westernized Science teaching and learning. | examine the

equity issues of redressing the implementation of IK in the curriculum.

The South African curriculum

The C2005 (post-apartheid curriculum) was the first initiative as an outcome-based
approach, which was meant to unify subjects into various learning areas. The intention behind
this new initiative was for a new South Africa whose citizenry could create advocacy for
democracy, social unity, and a dedication to growing the economy. For this reason, Maodzwa-
Taruvinga and Cross (2012) viewed C2005 (OBE) as a curriculum that was compromised, as it
captured and reflected elements of traditional essentialism (teaching the basic and essential
academic knowledge), progressivism (focusing on learners’ needs) and constructivism (learner-
centred teaching approach). The authors posited that “in its intent, C2005 was a dramatic
departure from the authorization subject and teacher-centred apartheid curriculum and pedagogy,
as it marked a paradigm shift from a subject-dominated to an integrated curriculum with an

active learner and a facilitating teacher” (p. 128).

Then, C2005 was developed to “offer equal educational opportunity for all” and
“establish the socially-valued knowledge to be transmitted to following generations” (Dada et al.,
2009, p. 11). However, the implementation of this policy was not achievable because of the
flaws in the curriculum criticisms made regarding the policy. As at early 2000, it was discovered
that C2005 had significant flaws which was obvious. From the report review assembled by Dada
et al. (2009) the flaws found with this curriculum was learners’ inability to write, read and count
numbers at the right grade level. Also, it was realized that C2005 lacked general knowledge and

it shifted away from “explicit teaching and learning to facilitation and group work” (p. 12). The
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authors reported that with C2005 “teachers did not know what to teach”; therefore, a review of
the curriculum was called for by the media and academics. A review committee was setup by
Professor K. Asmal in 2000, who was then the minister of education to inspect the criticisms
made by academics and give recommendations on how it can be resolved. The committee was
mandated by the minister to implement whatever recommendation given for C2005 review.
C2005 was revised and then the Revised National Curriculum Statement (RNCS, 2002) and
National Curriculum Statement (NCS 2002), specific to a particular subject were launched (DoE,

2003; 2009).

The RNCS and NCS (2002) curriculum were not new per se, they were a product of the
revised C2005, the difference was that they had fewer implementation guidelines, outcomes and
curriculum features compared to C2005. The cabinet in 2004 adopted the policy of the South
African Indigenous Knowledge Systems (IKS) with the view of recognizing, developing,
sustaining, promoting and protecting the Indigenous Knowledge Systems in the country

(Department of Science & Technology, 2004; Department of Education, 2002).

After the launch of the two curriculums (RNCS & NCS 2002), issues of implementation
emanated, and there were challenges and weaknesses found with the curriculum, teachers
critiqgued and complained, and then the policy was reviewed in 2009. For the implementation of
the new curriculum to be improved, the NCS was revised; the content of both RNCS and NCS
(2002) for grades R-9 and 10-12 were merged into a single document known as the Curriculum
and Assessment Policy Statements (CAPS) for individual subjects (Department of Education,
2002; 2009), and the revision became effective in January 2012. The aim of the CAPS (2012)

document was to support all teachers and to help them in addressing the complex nature of the
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curriculum and assessment policy ambiguity (DoE, 2003). Instead of the learning outcome as
stated in the NCS, it was replaced with ‘Broad Subject Specific Aims’ in the CAPS document.

Outcome Based Curriculum (OBE). South African educational system adopted an
outcome-based education (OBE) in the late 1990s from Australia to ensure quality and inclusive
educational experience for all learners of different socio-cultural backgrounds. “Outcome-Based
Education means clearly focusing and organizing everything in an educational system around
what is essential for all students to be able to do successfully at the end of their learning
experiences” (Spady, 1994, p. 12). The outcome-based curriculum encouraged activity-based and
learner-centred approach to education. The OBE has 3 outcomes and the third outcome known as
Learning Outcome 3 (LO3) for Sciences mandated the integration of 1K with Science teaching in
the classroom to make Science more meaningful and relevant to learners from different socio-
cultural background (DoE, 2003). While the Specific Aim 3, “relates to understanding the
applications of Life Sciences in everyday life, as well as understanding the history of scientific
discoveries and the relationship between indigenous knowledge and Science” (DBE, 2011, p.
13).

Learning Outcome 3 (LO3) was replaced by Specific Aim 3 in the CAPS document,
Grades 10-12 Life Sciences and it was a problem for teachers. And the problem related to
understanding “the applications of Life Sciences in everyday life, as well as understanding the
history of scientific discoveries and the relationship between Indigenous Knowledge and
Science” (Department of Education, 2011, p.13). Ogunniyi (2007a) is of the opinion that for the
life of the South Africans to be improved, there is need to revive and utilized the lost value and

wisdom of the indigenous people through Indigenous Knowledge.
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The Knowledge Gap for This Study

To achieve the idea of integrating IKS and Westernized Science, several studies have
been conducted on Science teachers’ IK and its integration with classroom Sciences. For
example, Ogunniyi (2006) in his goal to know how teachers understand the Nature of Science
(NOS) and Nature of Indigenous Knowledge Systems (NOIKS), developed “a history,
philosophy and sociology of Science course” to enhance teachers’ understanding of the NOS and
NOIKS (p. 120). An instructional approach that is reflective, dialogic, critical and discursive
was used to enhance teachers’ ability to incorporate Science and IKS. The study was based on
argumentation theories (evidence-based argumentation theory, the agential realism theory and
the contiguity theory). Ogunniyi (2006) interpreted the contiguity theory as “a dialogical
framework for resolving the incongruities that normally arise when two (and sometimes more)
competing ideas or schemata e.g. Science, IKS, religious beliefs or cultural norms clash” (p.
118). Ogunniyi (2006) posits that an internal argument arises when there is a clash in schemata
(Science and IKS) at the “micro neuro-psychical level” and macro level “between competing
ideas in the working memory where consciousness is assumed to be most active” (p. 118). He
constructed an instrument which he used to understand teachers’ IKS and NOS and to find out
whether the participating teachers hold on to a worldview of the NOIK or the scientific view.
Ogunniyi and Hewson (2008) conducted similar study on teachers’ integration of Indigenous
Knowledge and Science using the “Contiguity Argumentation Theory (CAT)” and “Toulmin’s
Argumentation Pattern (TAP)” (p. 161). The CAT and TAP were introduced into an interactive
lecture. The CAT was useful for interrogating the conceptions teachers had of IKS and NOS,
while their views of NOS were explored using TAP. This study was carried out to understand

how the participants’ views of IKS could affect the integration of IKS and Westernized Science



33

through argumentation. Also, in the study conducted by Dziva et al. (2011) on the teachers’
conception of IK in Science curriculum, their concepts illuminated the views teachers have of

IKS, why they have such views and the role they think IKS could play in their teaching.

However, there have been deliberations about how the content of the South African
curriculum incorporates the impacts of both IKS and Westernized Science in the classroom
teaching and learning of Sciences. According to Shizha (2008) the negation of alternative ways
of explaining the world is a form of cognitive colonization that denigrates some forms of
knowledge. The author indicates that the IKS and Westernized Science are incorporated in the
Science teaching and learning, they align themselves with the learners’ experiences that are
characterised by their sociocultural worldviews. Aikenhead (2001) posited that to ensure
effective teaching and learning of Science in a culturally diverse classroom, it is important that a
teacher provide learners who are from the indigenous context with the opportunity to learn
Science from their culturally diverse worldviews.

In spite of the call that the colonized curriculum be changed, it still remained unchanged
even after independence (Abdi, 2003), that is, the shift from Eurocentric explanations of Science
and the school pedagogy was little, and the nature of the curriculum remained similar to that of
the Eurocentric curriculum (Shizha, 2005). South Africa is not the only country calling for the
inclusion of Indigenous Knowledge in their curricular. According to Aikenhead (2001) and
Mckinley and Stewart (2012) so many other countries whose traditional knowledge system have
been subdued by the western knowledge also calls for the integration of 1K and other knowledge
systems in the curriculum, for example, India, Nigeria, Zimbabwe, Canada, etc. In the South
African curriculum, ‘why’ IK should be incorporated with Science in the classroom is elaborated

on, ‘what” IK should be taught in the classroom is mentioned in few concepts but not in details,
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while ‘how’ IK should be incorporated in the Science classroom is silent. This ‘how to’ could be
an impeding issue for teachers to be able to implement this call for inclusion. This issue of ‘how
to’ incorporate Indigenous Knowledge in the Science classroom is yet to be fully explored by
Science educators, and that is the gap my study intends to fill. In the next section, | explore the

two forms of knowledge (IKS and WS) for teaching in the Science curriculum.

Forms of Knowledge

Indigenous Knowledge (1K) and Western Science (WS)

Knowledge happens as a result of an experience gained by individuals directly or
indirectly, and it varies from one individuals’ experience to another within their culture and
context. According to Odora-Hoppers (2009) “Indigenous Knowledge Systems is referred to in
different ways in different parts of the world, under different circumstances. South Africa
recognises ‘Indigenous Knowledge Systems’ as systems of knowledge in philosophy, Science,
technology, astronomy, education, mathematics, engineering, etc, that are grounded in the total
‘cultural’ heritage of a nation or society and maintained by communities over centuries” (p. 609).
However, Cobern and Aikenhead (1997) posited that Science is a ‘subculture of western or Euro-
American culture’, therefore, “western Science is can also be called subculture Science” (p. 3).
Science has no single definition due to its complex nature, but Gilbert (1991) views western
Science “as a process of constructing predictive conceptual models” (p. 73). People hold
different worldviews regarding WS and IK. However, Hewson and Ogunniyi (2011) view IK as
that which existed in the non-western world before the beginning of colonialism; it is the

everyday knowledge of the common people about their everyday life experience.
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According to Odora Hoppers (2009) in most part of the world where colonialism and
European nationalism was deeply rooted, for example, in Africa, “all the knowledge systems that
people had used for generations were unilaterally declared unfit, irrelevant, primitive, or even
evil” (p. 609). Therefore, in South Africa today, the Science taught in schools is basically from
the Western Science point of view (Botha, 2012), which focuses on developing learners’
scientific literacy in schools. Odora Hoppers (2004) and Onwu and Mosimege (2004) posit that
regardless of the strong motivation for IK to be incorporated in the intended policy document, as
well as acknowledged worldwide as a system of knowledge, its validation and acceptance still
causes issues among educators, scientists and learners. Because people share different
worldviews, this could be an impediment to its inclusion into Science teaching. My study will
therefore explore teachers’ 1K, and their views of the possibilities of incorporating IK into their

Science teaching. This section would be discussed further in the next chapter.

Rationale of the Study

The purpose of my study is to explore teachers’ IK, generate awareness of IK use, and
elicit the possibility of using this knowledge in their teaching of Life Sciences in the classroom
to improve Science teaching and learning for indigenous learners. Most research exploring the
reasons behind indigenous learners’ inability to perform well in assessment or in their Science
classroom focuses on the “the epistemological basis of knowledge construction of Science and
indigenous Science” (Abrams, et al, 2013, p. 2). In the learning outcome 3 (LO3), the curriculum
mandated the teaching of Science in schools to be taught within the context of learners’ cultural
and societal knowledge (DoE, 2003). However, Ramorogo and Ogunniyi (2010) posited that
Science teachers have faced issues of implementing LO3 on the inclusion of Indigenous

Knowledge into Science in their classrooms since the inception of the new curriculum. From the
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inception of C2005, the Department of Education (DoE, 2003) called for the inclusion of IK into
Science classrooms because: first, the experiences, wisdom and the ways that the South African
indigenous people used and implemented their knowledge in preserving and sustaining their
environment over centuries are reflected in IK; second, due to colonization, most of the practical
skills, wisdom and knowledge of the indigenous people since 300 years ago is believed to have
gradually diminished and eventually lost due to marginalization. Therefore, there is need to
rediscover as well as inspect the value and relevance of IK presently for South Africa and

perhaps in Africa at large.

Odora Hoppers’ (2009) conceptualization of IK as an inclusive knowledge in alignment
with Onwu and Mosimege (2004), explains that “Indigenous Knowledge is an all-inclusive
knowledge that covers technologies and practices that have been and are still used by indigenous
and local people for existence, survival and adaptation in a variety of environments” (p. 2). IK as
viewed by scholars such as Ogunniyi (2007a) and Odora Hoppers (2004) is a knowledge that is
changing as it is evolving and developing (non-static), and is obviously influenced by its
interaction with several other knowledge systems as well as circumstances both externally and
internally. Due to its evolving and developing nature, Onwu and Mosimege (2004) posit that it
deals with contexts and content in other fields such as engineering, agriculture, “medicinal and

indigenous plant varieties” and other “social systems” (p. 2).

Ogunniyi (2011) is of the opinion that every individual has different experiences of their
culture, environment, and belief, to mention a few, but most teachers are not aware of their IK.
For example, as an African student, whenever we travelled to the village (rural region), | would
encounter my grandmother and cousins processing palm oil, kernel oil and some village

neighbours making black soap for bathing. But | never knew the scientific terms of this processes
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and how important they were to the indigenous people in the village until | became an adult. |
never knew that this knowledge was indigenous because | saw it as a usual village activity. But
during my Science classes, the concepts of saponification, separating techniques were taught by
my Science teachers; if only they knew that they could integrate such knowledge while teaching
these concepts, it would have helped me and other learners in the classroom with similar
experience, because then we would have been able to relate the concepts to our experience of
such processes. This could be the same for most learners and teachers who grew up in the rural
area and learnt Science in Eurocentric ways of knowing, since our Indigenous Knowledge was
marginalized and we were made to believe that there was only one way to learning Science. This
entirely means that every individual including the teachers already have Indigenous Knowledge
and their knowledge might enable them to use it to teach Science meaningfully to learners who
have the same experience as | did. This shows the level at which our African ways of knowing
(IK), language and identity have been marginalized and deemed unfit to be used as a worldview.
In South Africa, the studies on the implementation of teachers’ IK (Ogunniyi, 2004; De Beer &
Whitlock, 2009) have been very significant in that they focus on practicing teachers in their
classrooms and provide insights into particularly those teachers that will influence the
implementation of the integration of IK in the Science curriculum. Integration of IK and
Westernized Science into Science teaching according to Hewson and Ogunniyi (2011) will
provide learners with relevant foundation for effective Science learning as well as encourage
diverse viewpoints of the people in a diverse society. In alignment with this, Lave and Wenger
(1991) are of the opinion that effective learning is entrenched within learners’ daily activities,
their context, culture and geographical and social environment. Learners’ construction of

knowledge is socially-mediated due to their cultural experience (Stears et al., 2003).
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Although, the NCS (2002) and CAPS (2011) policy documents encouraged teachers to
incorporate IK into their Science teaching, it needs to be established as to how the NCS (2002)
and CAPS (2011) provides guidelines on how teachers should go about this. Therefore, this
study explores teachers’ IK and their perception about what and how they integrate IK as part of
their teaching practice in their diverse classroom. Furthermore, it is anticipated that this study
will contribute to the knowledge and practices of integrating IK in the curriculum content (Life
Sciences) by providing recommendations of how teachers could integrate IK in their classroom.
It will also help in documenting some of the cultural knowledge obtained from the teachers to

enable learners to have access to diverse cultural practice to enhance Science learning.

Significance of the Study

The implementation of integrating IK and Science by Science teachers is yet to be fully
understood, and several researches are still being carried out regarding the use of this knowledge
(Hewson, 2008; Ogunniyi, 2007a & b). Various studies on the implementation of integrating IK
have been carried out recently; for example, Naidoo and Vithal (2014) looked at the approaches
teachers adopted in integrating Indigenous Knowledge into their Science teaching. Furthermore,
Ogunniyi and Hewson (2008) examined the methods teachers adopted in integrating IKS into
their Science using argumentation-based courses; while Ogunniyi (2013) investigated the
training of teachers on how to integrate Indigenous Knowledge in the Science classroom. In
addition, Keane (2008) studied some community members and schools in Kwa Zulu-Natal. The
purpose of her study was to understand what hope the indigenous community had for IK and
what knowledge is appropriate for inclusion in the curriculum policy for integration. However,
some studies, such as Aikenhead and Huntley (1999) and Dziva et al. (2011) investigated the

views and conceptions of teachers regarding the integration of IK and its relevance in the



39

curriculum and classroom. However, what and how teachers should incorporate 1K into their
Science teaching is yet to be adequately explored. According to Naidoo (2007) inadequate
resources are provided for teachers to support them, and this is because in South Africa, the
textbooks provided for Science teachers have no cultural inclusivity for their classroom
activities. For example, the Science textbooks have more of the Eurocentric examples and
classroom activities, names of organisms, or scientific processes are mostly written in scientific
terms, and so on. Although, the CAPS (2011) document indicated the inclusion of IK into the
teaching and learning of Science, however, it does not state how the teachers should integrate 1K
with their Science teaching. Therefore, the significance of this study was to focus on the Life
Sciences teachers’ IK, and what and how they integrate Science and IK into their teaching
practice in the Science classroom. Furthermore, by eliciting Science teachers’ understanding of
IK, this study also provides insights on the awareness the teachers have regarding 1K, as well as
to find out whether this knowledge was developed through their lived experiences. This study,
which investigated the IK of teachers and how they intended to incorporate such knowledge into
Life Sciences teaching and learning, might be relevant for Science teachers who find themselves
teaching in multicultural classrooms. Since IK has not yet been well documented and made
easily available to teachers in schools, even though it exists, this study documents the views of

Science teachers on the possibilities of integrating IK in the classroom.

Problem Statement

Recognizing IK in education signifies the acknowledgement of diversity in agreement
with the South African constitution. According to Horsthemke and Schafer (2007) issues
regarding whether 1K is required for inclusion in the curriculum in some communities have been

raised. However, in the learning outcome three (LO3) of NCS policy document for Life
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Sciences, integrating 1K was encouraged in order to achieve a culturally relevant teaching and
learning practice, by considering learners of different cultural backgrounds (DoE, 2003).
According to the DoE policy (2003), the inclusion of IK in the Life Sciences for grades 10-12,
was intended to reveal “the interrelationship of Science, technology, Indigenous Knowledge, the
environment and society” (p. 16). The Curriculum and Assessment Policy (CAPS), as the most
recent reformed document introduced in 2012 continuously make provision for IKS (Department
of Basic Education, 2011). CAPS acknowledge teachers difficulty in implementation of IK in
teaching, and thereby recommended that teachers give relevant examples that can be connected
to each scientific concepts, and these concepts should be related to the cultural and societal
context of learners to curb the conflicts that might emanate between the Science concepts views
and the views of the learners. According to Naidoo and Vithal (2014) in South Africa, there is a
shift in the debates regarding “why Indigenous Knowledge (IK) and IKS should be included in
Science to considerations of ‘how’ they could be integrated, and about the pros and cons of
managing different worldviews—IKS and Western modern Science—and their meanings and

place in curricula” (p. 253).

However, Ogunniyi (2007a) in his study with teachers’ integration of IK, found that,
although teachers understood, knew the value and the need to integrate IK into their classroom
teaching, most of them still struggle with the inclusion of IK into their Science classroom
teaching and learning. One of the reasons identified by (Ogunniyi, 2007a) is that most teachers
learned Science within the framework of Westernized knowledge, therefore; they may not have
the knowledge of ‘how’ to use it in the classroom. Before IK could be integrated in the Science
classroom, the teacher needs to have a level of IKS to help the learners to learn what they are

doing. Teachers have IK, but do they know how to implement such knowledge is a question to
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be asked? However, the policy documents did not stipulate how teachers should integrate 1K
with Science teaching and learning. Integration of IK into Westernized Science learning could be
achieved if teachers understand what knowledge they have and how to integrate such knowledge
into their classroom teaching. It is on this ground that my study intends to generate teachers’
understanding of 1K, the awareness they have of their knowledge and their perception on the
possibilities of integrating such knowledge into Science teaching. What is to be integrated on one

hand and how it should be integrated on the other hand could be investigated.

Aim of the Study and Research Questions

The purpose of this study was to explore, analyse and document the IK of Life Sciences
teachers, what and how they intend to integrate such knowledge in their teaching and learning
practice. In addition, the study intends to understand their views regarding the possibilities of
incorporating IK with their Science teaching and learning in selected school settings in Gauteng
Province of South Africa. My study also aims at generating awareness in teachers who are not
conscious of their IK, and those who are aware but not able to incorporate it into their Science
teaching. This creates a better understanding of how Westernized Science and IK can be

incorporated in the multicultural Science classroom in the South African context.

My study investigated various aspects of: first, | explore what IK teachers possess in
addition to the possibilities of incorporating it with Westernized Science teaching and learning.
This sheds light on understanding and analysing their views of the knowledge, and equipping
them further in IK, which is, making them become conscious of their knowledge. This study

intends to generate awareness and encourage teachers who are willing to preserve the knowledge



42

of the people (IK), and also make Science accessible to learners in the classroom. This would
contribute also to documenting the IK of the people (Mosimege, 2005).

Secondly, | explored the perceptions teachers have of integrating IK with their
Westernized Science teaching. Analysing the policy documents (NCS 2003 and CAPS 2011)
helped in revealing what the curriculum says about why, what and how teachers should teach 1K
in the Science classroom. Thirdly, I planned to work with teachers to adopt and adapt IK
resources (cultural artefacts, indigenous tools, products, etc.) for teaching Westernized Science
in the classroom; this could have enabled a successful incorporation of indigenous and scientific
knowledge in the Science curriculum, thereby enhancing western Science learning among
African learners. During data collection, due to limited time, | was only able to discuss some of
these teaching methods with teachers, as to which cultural artefacts to use in incorporating IK. |
explained to teachers, the simple methods of creating these artefacts and how they can use them
to enhance their Science teaching and learning in the classroom. In alignment with this, Naidoo
and Vithal (2014) posited that “IKS and WS should be incorporated for the enhancement and
growth of scientific knowledge with the proviso of course that what is taught at school is

sensitive to the current multicultural classroom” (p. 261).

Fourthly, I was to find out what and how the teachers intended to integrate their IK into
their Science teaching and learning. I believe all of these put together will help teachers become
more conscious of their IK. According to Brayboy and Castagno (2008) the effect of integrating
IK with western Science will enable teachers to reflect on their IK as well as try to identify with

and participate in the activities of the local community.
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Summary of the Chapter

In this chapter, | have provided a synopsis of the South African history from the time of
colonialism, apartheid and post-apartheid. For this study, I present a background on the
developments in the South African curriculum, especially the events of the post-apartheid era. |
also provided change in curriculum from the apartheid content-based curriculum, C2005 OBE
curriculum to the present CAPS (2011) used in teaching Life Sciences and how the curriculum
mandates teachers to incorporate IK into their Westernized Science teaching and learning. |
present the importance of the inclusion of IKS into Westernized Science teaching and its
influence on a culturally relevant teaching and learning practice. The rationale, purpose and
problem of the study were outlined in this chapter. The issues of implementation of IKS

identified by scholars were also presented; and this study still seeks to address part of this issues.
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Chapter Two

Background to the Study and Literature Review

In South Africa, in 1994, the first democratically elected government began concerted
efforts to reorganize the education system in order to open up opportunities for the developments
of all cultural groups in the country following about fifty (50) years of apartheid system of
government. For this recognition to take place, one of the ways adopted by the democratic
government was to ensure the introduction of a curriculum that was culturally relevant, with the
inclusion of Indigenous Knowledge System (IKS) in the school curriculum (a curriculum
common to all). The change in the South African policy helped to redress the marginalization of
the Africans’ IK by apartheid. According to the Department of Science and Technology (DST,
2004) the reform process encouraged the IK of the indigenous communities of all domains such

as the Sciences, tourism, agriculture, health and economics and politics.

In this chapter, | provide brief background of the study by referring to the introduction of
the new South African curriculum reform and the challenges of implementation. The
introduction of OBE in the curriculum was a way of ensuring learner-centred education in
schools by making sure that all learners were involved during teaching and learning processes. |
conducted literature review on the definition of knowledge and the funds of knowledge in
connection with multiculturalism. After apartheid, the educational system was restructured and
the integration of all schools (White (including British & Afrikaners), Indian, Coloured and
Black) took place. This made the South African classroom multicultural in nature after the

desegregation of schools from White, Indian, Coloured and Black to mixed race. The views of
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scholars on multiculturalism was discussed and critiqued in detail in this chapter and how it

affects the inclusion of IK in the classroom.

In this chapter, I discuss the background of the study and how funds of knowledge deals
with various individuals’ cultural backgrounds which leads to the multicultural nature of the
classroom and its effect on teaching and learning. It is known that cultural backgrounds influence
people’s worldviews, and this is also discussed in this chapter. I discuss the different definitions
of IK by different scholars, the Nature of Indigenous Knowledge (NOIK) in depth and its
relationship to the Nature of Science (NOS) and pedagogy. Teachers’ IK and the possibilities of
incorporating it into their Science teaching is discussed as well. I discuss the issues emanating

from the implementation of IK with Westernized Science and its relevance to Science education.

Background to the Study

Despite the advocacy for the integration of IK and Westernized Science in classrooms
globally, there is still a drag in its efficacy in the curriculum reform in most parts of Africa today.
However, most literature on the inclusion of these worldviews have expressed that most of the
problem could be because of teachers’ struggles and inability to integrate both worldviews in the
Science classroom (Mpofu et al., 2014). Also, Ogunniyi (2011) posited that this challenge could
be because teachers have been taught Science in Eurocentric ways during their teacher training
education, and other reasons given by researchers. Additional reasons include, lack of curricular
knowledge as most teachers are not aware of the mandate to integrate IK with their Science
teaching. Curricular knowledge according to Shulman (1986) deals with understanding different
strategies for teaching a specific topic and this includes knowing how to teach and what to teach

(content) that has been clearly stated in the curriculum as an organized program. The subject
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specific aims of the curriculum deal with understanding the content and making connections with
the concepts. This could mean that teachers are expected to have knowledge of the curriculum by
familiarizing themselves with the contents of the curriculum (curricular knowledge). Since the
curricular reform in 1994, which helped to rid the curriculum of its apartheid content and
introduced OBE to encourage social justice for all, teachers have encountered the problem of
implementation (Dada et el., 2009; DoE, 2009). However, one of the principles of OBE
recognize values of IKS, and part of the specific aim 3 of the curriculum is understanding “the
relationship between indigenous knowledge and Science” (DBE, 2011, p. 13), therefore, it
encouraged learner-centeredness in the classroom as part of its outcome. According to Vygotsky
learner-centeredness deals with learner involvement, that is, the roles learners play in the
classroom context in relation to their sociocultural context, to construct knowledge. At this point,
learners are allowed the opportunity to know how their culture, experiences, social structures,
and histories shape their thought processes (Malcolm & Keane, 2001). In this case, the teacher
only helps facilitate the learning process as the more knowledgeable other. The question is, if
teachers are not familiar with the content of the curriculum, how then can they understand totally
how to integrate IK and Westernized Science worldviews in their Science classroom?

Part of the ideas of pedagogy is for teachers to know their learners, this includes
considering their cultural backgrounds and helping learners to cross the borders of Science in the
classroom (Aikenhead, 1996). Hence, it is imperative to interrogate how teachers integrate 1K
with Sciences, to help learners value their IK which they bring from home, so as not to allow
conflicting ideas among learners. These vary from learners’ diverse cultural backgrounds, lived-
experiences, learners’ characteristic, and learning styles. The diverse knowledge learners bring

from home can be classified as “funds of knowledge” (Ali et al., 2015; Anderson et al., 2017).
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Funds of knowledge

The term ‘funds of knowledge’ have been used constantly by many scholars to stress the
point on the need to identify individuals according to their personal experience, culture, values,
history and interests from their various homes and communities. For example, Ali et al. (2015)
and Chesworth (2016) posited that funds of knowledge are that which deals with learners’
potentials and active social and cultural participation in ‘multi-generational activities in their
various families, communities, and schools. Funds of knowledge is historically and culturally
situated as it deals with learners’ diverse cultural experiences, backgrounds, and interests which
they bring with them to the classroom (Chesworth, 2016; Anderson, et al., 2017). | consider
these funds of knowledge as essential family and community knowledge that learners bring with
them into the classroom which goes beyond learners’ prior knowledge, as it deals with the
holistic system within which the individual exists (Chesworth, 2016). This calls to mind the
relationship between IKS and funds of knowledge. To my knowledge, IKS cannot be compared
with funds of knowledge as they both deal with experiences, cultural and traditional practices of
individuals and communities. For example, Science educators like Odora Hoppers (2004),
United Nations Educational, Scientific and Cultural Organization (UNESCO), Ogunniyi (2011)
defined IKS as a local knowledge, traditional knowledge, context-specific and so on. However,
Anderson et al. (2017) posited that “funds-of-knowledge approach to research, learning and
teaching involves close consultation and personal experience with families, it offers a
powerful way to showcase their existing resources, competence, and knowledge” (p. 2).
Funds of knowledge are regarded as all kinds of knowledge an individual has including prior
knowledge both at home and in school (Westernized Science). This is not to say that IK does not

consider learners’ prior knowledge, but it does not include learner’s experience at school, that is,
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their school knowledge. This is why teachers are encouraged to make connections with learners’
cultural experience and knowledge while enacting the Science curriculum, to ensure equality and
access to Science learning in the classroom and a deeper understanding of the scientific
knowledge especially in schools within the rural areas (Zain et al., 2010; Ali et al., 2015;
Chesworth, 2016). This indicates that integration of IK with Westernized Science in teaching and
learning of Science may help to ensure equality in Science learning for all learners in the
classroom.

Globally, there are so many on-going Science education researches on the inclusion of IK
in the classroom, for example; the National Research Foundation (NRF) have set aside a project
on IK to help Science educators to bridge the gap between Westernized Science and IK, by
creating IK awareness among teachers and Science educators, thereby enabling them make
Science accessible to all learners in the multicultural classroom. A multicultural classroom is the
classroom context which is inclusive of learners from different racial background, culture, and
experience (Bhouraskar, 2020) and the teacher also who is an embodiment of his/her culture. In
addition, the curriculum encourages inclusive education in all South African schools for “social
transformation” and “valuing Indigenous Knowledge Systems”. It is on this premise of

awareness and inclusion of IK in South African schools that my research is focused on.

The Multicultural Nature of the Classroom

The perception of culture deals with everything that distinguishes a community or a
group from another (Perso, 2012), which influences their attitudes, values, language, religion,
behaviours, and beliefs that are socially acceptable (Zhou & Brown, 2015). Culture is linked to

education because, learners and teachers in a classroom are embodiments of their culture, and it
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influences the teaching and learning process in the classroom (Alsubaie, 2015). However, one of
the ways culture is constructed is through an institution, hence, for this study my focus is on the
school context as a social institution where classrooms are situated. The classroom context is
multicultural in nature due to the diverse culture, experience and worldviews of learners and
their teachers. According to Jayanthi (2017) “the students in the classroom have been multi-
cultural, multi-racial, multi-religious and multi-generational. So, the classroom is always a
challenge for the teachers, due to the diversity of children and their approaches, new situations
etc”. | agree with this statement because teachers have their own culture already, and then they
must understand the culture of all the learners in their classroom as well as their individual
differences to make teaching and learning successful. According to Taliaferro and Scholar
(2003) “Understanding pupil’s learning difficulties is a fundamental element in any educational
activity, particularly when teachers come from a different community than the students” (p. 240).
This indeed is challenging in a multicultural classroom and should prompt the provision of
teaching resources that are peculiar to multicultural classrooms. According to Jayanthi (2017)
there is need to equip and prepare teachers for these challenges since they are the facilitator of
the teaching and learning process in the Science classroom. In addition, Bhouraskar (2020)
posited that “Some of the top places that teachers can turn to for support include: school
counsellors, principal and national association for multicultural education”. All learners must be
carried along (learner involvement) irrespective of their culture; however, for inclusivity to take
place like the curriculum suggested, there is need to provide equal opportunities in learning
Science for all learners from different socio-cultural backgrounds. Due to lack of resources in
some schools, especially the rural community schools, the teacher can then plan a lesson and

design a program that can help meet the need of the learners in his/her classroom (Bhouraskar,
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2020). Teachers can also engage learners in peer to peer discussion where they get to exchange
ideas or a question and answer sessions where they get to share their experiences, values of their
culture and how they think it relates with Science. This will enable teachers to assist learners in
crossing the borders of Science in the classroom (Aikenhead, 1996) without conflicting their
ideas of Westernized Science and IK. Incorporating IK with Westernized Science in the
classroom is a way of identifying the relevance of IK and recognizing the diverse ways of

knowing in the classroom.

Defining Indigenous Knowledge and Indigenous Knowledge Systems

Hewson and Ogunniyi (2011) defined IK as a long existing knowledge of the local
people, which existed in the indigenous world before colonization. Abrams et al. (2013) posited
that the term IK is interpreted and defined differently by various researchers and organisations.
UNESCO defined IK as “culture- and context-specific; non-formal knowledge; orally
transmitted, and generally not documented; dynamic and adaptive; holistic in nature; [and]
closely related to survival and subsistence for many people worldwide” (Abrams et al., 2013, p.
7). IK has been described also as “the local knowledge that is unique to a given culture or society
... the basis for agriculture, health care, food preparation, education, environmental conservation,
and a host of other activities” (Abrams et al., 2013, p. 7). In addition, Odora Hoppers (2005)
defined Indigenous Knowledge System (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). According to Ogunniyi
(2007a) IKS is “a conglomeration...a redemptive, holistic, and transcendental view of human

experience with the cosmos...” (p. 965). Hence, IKS is a “combination of knowledge systems
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encompassing technology, social, economic and philosophical learning, or educational, legal and
governance systems” (Odora Hoppers, 2002, p. 9, 10). Similarly, Odora Hoppers (2005) posited
that IK is practiced within a cultural context and this cultural practices she listed includes “songs,
rituals, dances and fashion; it also includes technologies that range from garment weaving and
design, medicinal knowledge ..., food preservation and conservation, and agricultural practices
... to fisheries, metallurgy and astronomy” (p. 3). From Dei’s (1993) perspective, IK deals with
the cultural traditions, worldviews, beliefs, and values of the local people, which distinguish
(separate worldviews), it from Westernized Science, because of its philosophical nature. This
then indicates that both 1K and Westernized Science worldviews differ in their philosophical
underpinnings, even though they both have Sciences embedded in them. A quick look at the
definition of the term ‘worldview’ might help to clarify the reason IK and Westernized Science
are termed similar or different by some scholars even though they are both worldviews.
Indigenous Worldviews

The term worldview (in its simple terms) is how an individual or a group of people make
sense of their world. Worldview is influenced by cultural values, experiences, language and the
assumptions people have of their entirety (funds of knowledge) (Nisbett, 2003). According to
Hart (2010) worldviews affects how people relate with each other, belief systems, assumptions
and how they deal with problem-solving in their everyday life. The assumptions they have and
that which others have of them mould how they view themselves and the position they occupy in
the world. According to Cobern (2000) just by interacting with people, we are able to understand
how they view themselves and the world around them. In addition, he posited that worldview is
“culturally dependent, generally subconscious, fundamental organisation of the mind, which

manifests itself as a set of presuppositions and predisposes one to feel, think and act in
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predictable patterns” (Cobern, 1998, p. 155). Worldview for every individual differs because of
their personal experiences (prior knowledge), self-esteem, history and socio-cultural contexts
which according to Vygotsky (1986) influence an individuals’ cognitive development and
processes and behaviours in their environment. This is no wonder people from diverse cultural
groups react differently to different situations. The people from the western world have a
different view of the universe as compared to the people from Africa; they view concepts from
different perspectives and tend to apply solutions to such issues with different mind-set because
of their cultural influence. For example, a student from a western world could understand the
concept of lightning from the perspective of electrical charges because s/he has been taught in
the western way on how these charges take effect. But a child from a particular part of Africa
might view the concept of lightning as a force that has been sent by the ancestors to destroy an
evil person at that time, this belief system is also influenced by the cultural belief system such
child was raised with. However, this affects how an individual construct knowledge (Vygotsky,
1986; Aikenhead, 1996); and how diverse social organisations develop different worldviews due
to different social backgrounds. This ideology is common with IK worldviews and Westernized
Science worldviews due to their differing cultures, which to an extent have differing perspectives
because of their historical and philosophical underpinnings (Barnhardt & Kawagley, 2005;
Odora Hoppers, 2006; Ogunniyi, 2011). According to Le Grange (2007) and Ogunniyi (2011)
most learners only encounter western worldviews in the school context. However, it is
imperative for teachers to be aware and understand the complication that this interaction may
cause and help bridge the gap created during this interaction between IK and western

worldviews.
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Nature of Indigenous Knowledge (NOIK)

Indigenous Knowledge has been in existence from time immemorial, it is known as
traditional ecological knowledge (Snively and Corsiglia 2001) but it is tentative, inferential, it
can be observed, and it involves social, historical, and cultural context (Le Grange, 2007,
Vhurumuku & Mokeleche, 2009). It is suggested that a philosophical framework be developed
for a successful integration of IK into Science teaching (Cronje et al., 2015). According to these
authors, the nature of IK framework encompasses ontology, epistemology, axiology, volition,
and methodological aspects which are interwoven and inseparable. The ontological aspect deals
with what IK entails and its meaning; the epistemological aspect involves the ways of knowing
of the indigenous people; the volition aspect deals with willingness, values, attitudes and beliefs
of the indigenous people; while the methodological aspect deals with “methods of wisdom in
action” (p. 322). According to Aikenhead and Ogawa (2007) the perspectives of the nature of IK
is multifaceted and it has various characteristics. Just like the NOS, the nature of IK also has its
tenets which are suggested in the NOIK framework by several scholars (Cronje et al., 2015; Le

Grange, 2007). These authors published the following tenets of Indigenous knowledge.

The Tenets of the Nature of Indigenous Knowledge

According to Ogunniyi (2004) and Le Grange (2007), the first tenet is that NOIK is
“Empirical and metaphysical in nature”. They both stated that the natural world is real,
metaphysical in nature and predictable. “Indigenous observations are monist, and hence, they
relate to a metaphysical inner space in systematic ways known to certain Elders within each
community” (Aikenhead & Ogawa, 2007, p. 562). By monist these authors mean that the
indigenous people deal mostly with entities, metaphysical aspect of their tradition. For example,

the traditional or spiritual healers (Sangomas in South Africa) use spiritual powers to concoct
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medicine from natural herbs and administer them to the sick through ‘trial and error’ and when
this works, then there is a continuous use of that medicine. This method of healing differs from
the conventional Science where all medications are experimented in a confined laboratory and

then administered to rats to confirm its efficacy.

Secondly is that it is “resilient yet tentative”. IK has been in existence for a long time and
has survived from one generation to another (Hewson & Ogunniyi, 2011). It changes as
traditions change due to new discoveries in time and space and it is flexible and transformative
(Cronje et al., 2015).

Thirdly, IK is “inferential and intuitive”. IK also has facts which can be observed and
tested. It involves experiments, for example, the process of saponification and brewing of local
beer. The indigenous people also observe and test natural and unnatural phenomenon
(metaphysical) that occurs within their environment through experiment, and make inferences
from them (Le Grange, 2007; Dei, 1993).

Fourthly, IK is “mythical and creative”. This can be observed from the creative nature of
the indigenous people in crafts, imaginations, reasoning. The myths and metaphors found among
the indigenous people also play a unique role in their way of life (De Beer & van Wyk, 2011;
Aikenhead & Ogawa, 2007). This occurs as a direct experience with nature in relation to their
social world (Dei, 1993). For example, in the community of Shangani in South Africa, a young
girl must not have sex at her young age, because if she does have sex, part of her hair will not
grow for the rest of her life (personal communication with a teacher during my data collection on
the 23" of April 2019). This myth (a widely held but false belief or idea according to Cambridge

dictionary) is creatively used by the elders of the community in the Shangani community to



55

prevent girls from misbehaving and contracting Sexually Transmitted Diseases (STDs) and
Human Immunodeficiency Virus (HIV).

Fifthly, IK is “subjective in nature’ “Indigenous ways of knowing are based on
cosmology and interwoven with culture and the spiritual. “The elders can be influenced by prior
ways of knowing and beliefs” (Cronje et al., 2015, p. 323).

Sixthly, IK is “collaborative, social and cultural in nature”. According to Aikenhead and
Ogawa (2007) the indigenous people’s ways of living involves learning and communicating “in
the oral tradition” by participating in mystical rituals, wildfire activities such as singing songs
and dancing, storytelling, ceremonial dancing, and “modelling the practices of others” (p. 554).
These social and cultural activities are situated in a particular cultural context; can be shared
among members of a community and other communities (Barnhardt, 2008) and it is passed onto
several generations (Aikenhead & Ogawa, 2007).

Seventhly, the nature of IK displays “wisdom in action”. IK deals with everyday life of
the local people and the knowledge is accumulated through practical experience by trial and
error. It also involves imitations, repetition and ceremonial activities which enables the people to
retain and reinforce ideas (Aikenhead & Ogawa, 2007; Cronje et al., 2015, p. 323). Aikenhead
and Ogawa (2007) posited that “Indigenous coming to know is a journey toward wisdom or a
journey in wisdom-in-action, not a destination of discovering knowledge” (p. 553).

Eightly, the nature of IK deals with “functional application”. It deals with the everyday
life of the indigenous people, skills and what and why things occur in nature (Agrawal, 1995;
Aikenhead & Ogawa, 2007).

Ninthly, it deals with the “holistic approach of Indigenous Knowledge”. According to Dei

(1993) “it 1s holistic and an inclusive form of knowledge (p. 105). Several knowledge systems
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can be found in IK such as, psychology, Science, religion and so on, it is a “conglomeration of
knowledge systems” (Ogunniyi, 20073, p. 965). For 1K, all issues are addressed and solved in
holistic ways (Senanayake, 2006). The nature of IK proves that there is Science in IK, just like
there is Science in the Westernized Science. The next paragraph on Nature of Science (NOS) and
its tenets which is similar to that of the NOIK will help us understand better the relationship

between NOIK and NOS

Nature of Science (NOS)

In relation to the arguments concerning IK and western/scientific knowledge, there is
need to explore the Nature of Science (NOS) and its relationship with IK. Further explanation on
NOS will help in answering the research questions for this study which explores teachers’ IK and
how teachers incorporate the knowledge in the Science classroom. The aim of Science education
is scientific literacy, and it could eventually create impact on the worldview of individuals
(Lederman et al., 2013). Lederman (2007) posit that NOS has long been promoted as an essential
content in Science education and has been included in several standard documents all over the
world. NOS refer to the epistemological and ontological underpinnings of the activities of
Science (i.e. scientific theories, history of Science) and the characteristics of the resulting
knowledge such as scientific skills and investigations (Lederman, 2007). NOS is referred to
usually as the ‘epistemology of Science’, the beliefs and values that are essential to the progress
of ‘scientific knowledge’ (Lederman et al., 2013) as well as ‘Science as a way of knowing’
(Lederman, 2007; Michel & Neumann, 2014). These authors posited that because of the complex
and multifaceted NOS initiatives or ideas, there is no agreement among the custodians of Science

as to how the NOS should be defined. This is because; the notions of NOS have evolved,
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judging from the logical thinking about Science (Lederman et al., 2013; Michel & Neumann,
2014). This has reflected in the way scientists, historians of Science, philosophers of Science and
Science educators have defined the NOS. Since it is known that NOS is the epistemological
underpinnings of the activities of Science, it also involves the processes of Science such as,
observation, inferring and scientific inquiry (Lederman et al., 2013). Scientists view NOS as a
scientific knowledge that is durable, and its tentative nature depends greatly on experimental
evidence which is affected by social and historical contexts. According to Lederman et al. (2013)
and Sumranwanich and Yuenyong (2014) there are seven aspects (tenets) of NOS which has

been accepted as the most suitable in developing literacy in Science.

The Nature of Science tenets

Firstly, NOS is to “understand the nature of observation and inference”. This deals with a
descriptive statement regarding natural occurrence that are directly accessible to the senses as
well as several observers being able to come to an agreement with ease. For example, observing
the growth of a green plant in Life Sciences. The aspect that is inferential deals with the
mechanism that is responsible for the plant growth. Such activities could raise the curiosity of
learners, thereby making them eager to learn more Science. Bell (2008) posited that Science is
concerned with the manifestation of a combination of both the process of observation and
inference. Just like I mentioned with the tenets of NOIK, the indigenous people also observe
phenomenon and make inferences with that which has been observed in the natural world.

Secondly, NOS deals with the “validation of scientific knowledge”, and the provision of
empirical evidence to support findings from observational data, that is, scientific knowledge
relies heavily on empirical evidence from observed phenomenon to support scientific claims

(Bell, 2008; Lederman et al., 2013). An example is the story behind the evolution of humans,
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which has been supported with various fossil remains found by scientist. The indigenous people
also validate their knowledge by consistent application of new knowledge discovered through

observation of their natural world.

Thirdly, NOS involves “scientific methods” which relates with the systematic ways of
doing Science. It deals with different ways of doing Science due to the scientist’s standard of
using several approaches in generating scientific knowledge (Bell, 2008). It involves scientific
processes or activities of gathering and analysing data, such as observation and inferring during
biological practical (Lederman et al., 2013). Although, IK does not follow the systematic
scientific methods outlined by western scientists accordingly, but these processes are followed

when they find themselves in the natural world.

Fourthly, NOS involves the “tentativeness of scientific knowledge” which deals with the
fact that there is nothing as the ‘truth’ in Science. This is an indication that laws, facts, and
theories are tentative, that is, they are subject to change or can be refuted by providing alternative
empirical evidence to the former (Lederman et al., 2013). An example can be drawn from Jean
Lamarck’s theory of acquired characteristics which at that time did not have any genetic basis. It
was later refuted with evidence from Darwin’s’ theory of natural selection. The tentative nature
of IK gives it the benefit of discovering new knowledge through ‘trial and error’. The African
spiritual healers also discontinue any African traditional medicine or traditional practices that

pose threats to the health and wellbeing of the people as explained above in the tenets.

Fifthly, NOS involves “imagination and creativity”, and it deals with scientific
innovations and incentives in the Science discipline. Although scientific knowledge is based on

observations of a natural phenomenon, it also accommodates the human imagination and
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creativity. It considers scientists’ explanatory skills of an observed phenomenon (Lederman et

al., 2013).

Sixthly, NOS involves “objectivity and subjectivity in Science”. It deals with scientists’
interaction with the object to be observed and the milieu of the phenomenon. According to Bell
(2008) there is a place for objectivity and subjectivity in Science, and it involves their
experiences, beliefs, previous knowledge, and expectations which eventually impact the
production of scientific knowledge (Lederman et al., 2013). This is peculiar with the indigenous

people of a locality.

Seventhly, NOS deals with “Laws and theories”. These two are separate entities, and
several misconceptions have been discovered as to how people believe theories later become
laws. Lederman et al. (2013) and Bell (2008) both stated that laws and theories are varied
because, one knowledge (theories) is unable to transform to the other (laws). Laws describe the
relationships among observable phenomena, while theories are inferred explanations of
observable phenomena. Vhurumuku (2010) posited that the perspective of the NOS recognizes
the fact that Science is comprised of theories, facts, laws as well as processes, beliefs,
investigations, and attitudes as human activities.

Both NOIK and NOS tenets share similarities although they do not undergo same
processes. Hence, Aikenhead (1996) and Battiste and Henderson (2000) posited that all culture
has Science, that is, Science as a body of knowledge is a sub-culture of Westernized Science and
IK. Therefore, in the western and indigenous communities, every individual at some point is a
scientist either directly or indirectly through hunting, farming, or fishing. To elaborate more on
this, De Beer and Whitlock (2008) and Bell (2008) both stated that Science is embedded in

historical processes and cultural assumptions which regulate how knowledge is encouraged and
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apprehended. This could mean that Science teachers and their learners also have IK since they
have their origins from a particular culture. In addition, Cronje et al. (2015) suggested that there
is need for Science teachers to acknowledge the NOIK as contextualized and holistic worldview

just like they would with the NOS.

Integrating NOIK with NOS in the Science Classroom

There is need for teachers to have a better understanding of the nature of Science because
it influences the way they teach Science. According to Vhurumuku (2010) the ideas, beliefs, and
assumptions an individual has regarding scientific processes and knowledge, shows his/her
understanding of the NOS. Just like the belief, culture and assumptions of scientists and teachers
affect their understanding of NOS and how they teach it; similarly, the beliefs, culture and
assumptions of learners affect how they learn NOS in the classroom. During teaching and
learning in the classroom, learners’ understanding of NOS can affect their attitude towards
scientific evidence, whether it supports their belief systems or conflicts with it (De Beer &
Whitlock, 2008; Bell, 2008). However, Vhurumuku (2010) posited that the way in which
learning opportunities are made available to learners in schools needs a radical change to enable
them to achieve a considerable level of understanding of the NOS. To achieve this, one of the
suggested ideas by De Beer and Van Wyk (2011) and Coe et al. (2014) was that teachers should
adopt the right teaching strategies that could help them impart Science knowledge. Therefore, it
is ideal to adopt other knowledge domains such as IK because of its cultural and historical
foundations in Science (Ogunniyi, 2011). The CAPS curriculum highlighted a few concepts with
‘what’ IK should be integrated with Westernized Science in the classroom, however, the ‘how’ it
should be integrated was not stated. Some of the concepts provided in the CAPS document with

links to IKS include biomes, fossil formation, biotechnology, and some parts in plant diversity
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(medicinal plants) for Grade 10 (DBE, 2011). The integration of IK and Westernized Science
enables teachers to link learners’ local knowledge to Science, thereby allowing for an improved
understanding of the NOS and NOIK in the classroom (De Beer & Whitlock, 2009; Ogunniyi,
2011). However, Le Grange (2007) posited that “For non-Western learners, interaction between
two worldviews characterizes much of their school experience, complicating the learning process
and potentially resulting in cognitive conflict or as the literature describes it, cognitive
dissonance/perturbation” (p. 581). In Africa to be precise, most learners gain their first
experience of the interaction between indigenous and scientific views in schools (Ogunniyi,
2011), therefore Science teachers should be aware of such interaction as well as understand the
complication it could cause for learners during teaching and learning praxis (Le Grange, 2007).
However, the strategies teachers adopt to implement the integration of both worldviews might

help to determine the extent of meaning making in the Science classroom.

Teacher’s Knowledge and its Effect on Teaching Practice

Nilson (2013) posited that it is becoming apparent that the complex nature of science (NOS)
teaching necessitates for further research studies investigating teacher knowledge which
influences classroom teaching and learning process. However, with regards to the idea of teacher
knowledge Nilsson (2013) posited that “the complexity of teaching brings into sharp focus the
need for more extensive research into the relationship between the different elements that
constitute teacher knowledge, and how these are developed and further assessed during pre-
service teacher education” (p. 188). Nilsson’s research about teacher knowledge reveals the
importance of examining pre-service teachers’ development of knowledge for teaching.
Teachers’ knowledge of a subject influences the means in which they teach individual concept in

their discipline, and this knowledge depends on several factors such as: the teachers’ pedagogical
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knowledge (PK); understanding the nature of science (NOS); subject matter knowledge (SMK);
and teacher beliefs (Ekborg, 2005). Mthethwa-Kunene et al. (2015) added that “through that
combination of knowledge, teachers gain a perspective that enhances their abilities to present
specific topics in a specific subject area” (p. 1141). This calls for a proper training of teachers in
their subject matter and disciplinary knowledge, at the teacher education level. Teacher
education training is imperative because, teachers are facilitators of learning and they play an
important role in decision making based on sound science (Ekborg, 2005). If high school science
learners’ poor conception of Life sciences concepts is as a result of teacher’s lack of content
knowledge or inefficient teaching strategy, it would not be of good impact if this is not addressed
(Rollnick & Mavhunga, 2015). Therefore, there is need to enhance the method used in training
teachers during their teacher education training. “Content knowledge generally refers to the facts,
concepts, theories, and principles that are taught and learned in specific academic courses” (the
glossary of education reform, 2016, p. 1) such as Life Science, and it is “the amount and
organization of knowledge per se in the mind of the teacher” (Shulman, 1986, p. 9). In the 2019
diagnostic report on learner’s performance in matric, it was revealed that learners are still not
making progress in their science learning. Therefore, the minister of education in the 2019
diagnostic report encouraged that “A strengthening of content knowledge in topics such as
Reproduction in Paper 1 and Genetics and Evolution in Paper 2, will greatly enhance
performance in the subject” (DBE, 2019, p. 139). This is worrisome because, teachers are the
main bearers of content knowledge in the science classroom, therefore, the manner at which they
are trained is imperative to science teaching and learning. According to Jadama (2014), subject
matter knowledge provides basis for the development of content knowledge and thereby shapes

teachers’ classroom practice. Darling-Hammond (2006) posited subject matter knowledge is one
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of the leading factors in ‘teacher effectiveness’ because, from a philosophical perspective, it
influences the effort of the teacher in helping the students to learn subject matter (Jadama, 2014).
Teachers’ lack of subject matter knowledge or content knowledge could do more harm than good
to learners in the science classroom. Teachers are unable to correct learner’s misconception in
the classroom (Jadama, 2014) if they lack content knowledge. However, aside from learning and
acquiring various forms of knowledge, a teacher should be able to make science learning
accessible to learners during classroom practice. This can be informed by their knowledge of the
curriculum. According to Shulman (1986) curricular knowledge is “represented by the full range
of programs designed for the teaching of particular subjects and topics at a given level, the
variety of instructional materials available in relation to those programs, and the set of
characteristics that serve as both the indications and contraindications for the use of particular
curriculum or program materials in particular circumstances” (p. 10). Teachers’ content
knowledge and their ability to teach certain concepts well, using the right teaching strategy and
materials contributes to their curricular knowledge. In the case of Life Science, Curricular
knowledge deals with the teachers’ ability to sequence and contextualize various concepts and
also the ability to link the subject to other subject areas. For instance, the use of botanical
gardens to teach ecology or population (contextualization), using the right representations to
teach topics such as genetics, reproduction and so on. The minister of education in 2019,
encouraged schools to ensure that teachers are provided with more professional training to in

these concepts to enhance their content knowledge and to improve learners’ pass rate in schools.
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Indigenous Knowledge System and the Science Curriculum

It was stated in the OBE policy document that the essence of a new curriculum was to
purge the apartheid curriculum of its racist content and to focus more on adopting a learner-
centred curriculum for social justice and transformation. The CAPS 2012 policy document is a
formal curriculum which addresses the inequity of all South Africans. The formal curriculum
according to UNESCO (2015) is “the planned programme of objectives, content, learning
experiences, resources and assessment offered by a school.” (p. 58). It is from this formal
curriculum teachers are expected to draft their lesson plans which they enact in the classroom by

considering the objectives and learning outcomes of the formal curriculum.

To achieve this, some learning outcomes (LO) were outlined in the NCS, which was later
modified to specific aims in the CAPS document as the current curriculum in use since 2012.
However, specific aim 3 for CAPS document and LO3 were both outlined to achieve a
transformative society through the inclusion of IK. Learning Outcome 3 (LO3, Life Sciences,
Technology, Environment and Society) for Life Sciences states that “The learner is able to
demonstrate an understanding of the nature of Science, the influence of ethics and biases in the
Life Sciences, and the interrelationship of Science, technology, indigenous knowledge, the
environment and society” (DOE, 2003, p. 12). Specific aim 3 in the Life Sciences FET phase is
clearly stated as “Appreciating and Understanding the History, Importance and Applications of

Life” (DBE, 2011, pg 17). This aim was further made explicit by explaining that

Learners must be exposed to the history of Science and indigenous knowledge systems
from other times and other cultures.... Since the knowledge that will be acquired in
respect of Specific Aim 3 always relates to specific subject content, the content provides

the context for learning about various aspects of Science in society. Science should
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therefore be taught in an integrated way in order to both enhance the subject and to
clarify the relationship between the subject and society i.e. indigenous knowledge
systems that relate to a specific topic, related history of scientific discoveries and the

applications of Science in everyday life (p. 17).

Subject here refers to the discipline of Science taught in the classroom. The inclusion of
IK in Science education applies to all disciplines like Odora Hoppers (2002) indicated in her
study, and in all phases (GET and FET) of education as encouraged by the DBE. From the
statement above, it is viewed that the inclusion of IK should contribute to scientific innovations
(technology), due to its value in education and creates awareness on sustainability and improve
the wellbeing of society. In addition, the inclusion of IK in school Science should make learning
Science more accessible to learners from different socio-cultural background, a situation
whereby none will be left out in Science learning (inclusivity). It is evident that the formal
curriculum (CAPS) intends for IK to be integrated with Science in the classroom. Figure 2.1

below depicts the interrelationship between the formal curriculum (CAPS) and IK.
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Figure 1

The Interrelationship Between the Formal Curriculum (CAPS), Informal Curriculum, IKS & WS.

Formal curriculum (NCS, CAPS/IKS &
WS content)

Informal curriculum (co-

curricular activities ;’ Hidden curriculum (promoting
enculturating learners into values, culture through
: school Science) / classroom activities & norms) /
N A y
“ N S

Figure 1 above is a description of the interrelationship between the formal, informal, and
hidden curriculum and how they relate with Westernized Science and IK. The formal curriculum
also known as the intended curriculum is a policy statement in the form of a document and it is
what the Department of Education recommends to be taught in schools (Coleman et al., 2003).
This is well reflected in the mandate stated in the formal curriculum (NCS 2003 & CAPS 2011)
document for Life Sciences. However, the informal aspect of the curriculum is “the kinds of

learning children derive from the very nature and organizational design of the public school, as
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well as from the behaviours and attitudes of teachers and administrators” (Longstreet & Shane,
1993, p. 46). It involves the social co-curricular Science activities learners participate in to be

enculturated into Science (Driver et al., 1994; Clark et al., 2008).

According to Cortes (1981) informal curriculum is the “massive, ongoing, informal
curriculum of family, peer groups, neighbourhoods, churches, organizations, occupations, mass
media, and other socializing forces that ‘educate’ all of us throughout our lives” (p. 24). This is
imperative to learning Science, as this informal curriculum will help teachers to achieve the
stated policy of helping learners to understand “the Relationship Between Indigenous knowledge
and Life Sciences” (DBE, CAPS 2011, p. 17). For example, teachers may encourage learners to
join the Science and art clubs in schools which might help learners to develop cognitive skills
and strengthen the formal curriculum content taught (Driver et al., 1994). These co-curricular
activities also help to promote the values and culture of Science through community of practice
(Wenger, 2011). The hidden curriculum as indicated in the figure above deals with the norms
maintained in the classroom context to encourage discipline, learning, culture and uphold
scientific values in the classroom and respect for the teacher and peers. Longstreet and Shane
(1993) stated that the term hidden curriculum “Refers to the kinds of learning children derive
from the very nature and organizational design of the public school, as well as from the
behaviours and attitudes of teachers and administrators.... "(p. 46). Hidden curriculum gives the
teacher an opportunity to inculcate certain cultural values, beliefs, and norms in the classroom. It
is a social skill that is not directly taught in schools or homes, but learners are aware of them due
to the set norms both at home and schools. These three “curriculum elements” (Su, 2012, p. 155)

are interwoven and cannot be separated from each other. The figure above displays the presence
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and importance of IK and Westernized Science in the curriculum and the role they both play in

curriculum implementation when integrated during Science teaching and learning process.

As the formal curriculum involves planned and organised activities to be enacted during
the regular school period in the classroom, the informal deals with the learning experiences that
take place outside the formal school setting among peers, teachers, media, community, parents,
etc, like Cortes (1981) indicated in his study. From this viewpoint, learning involves active
participation in the community of practice (Rogoff, 2008), and learners are enculturated into
Science. Clark et al. (2008) posited that for meaning making to occur in the classroom, that is, to
achieve the objectives of the formal curriculum, learners must also involve in a social interaction
as they engage and share their knowledge and understanding among their peers. On the other
hand, the hidden curriculum is also an informal curriculum, but it deals mostly with information,
set values, norms, that are not explicitly taught or mentioned while enacting the formal
curriculum and in the co-curricular activities outside the school setting (McCaslin & Good,
2019). Longstreet and Shane (1993) indicated that this could range from the time set for different
subjects, sitting arrangement of learners in the classroom (the teacher standing in front of the
classroom), the classroom set rules (learners raising their hands when they want to answer or ask
questions), regulated behaviours such as eating only during break period, students walking into
the classroom quietly, standing up when answering a question, competition for higher grades,
etc. These social patterns of hidden curriculum are what prepares learners on how to exist and
function in the social world (Giroux & Penna, 2012). The social patterns covertly imposed on
learners can be identified as cultural capital (Bourdieu, 1986), and it “is especially transferred by
family and education and may be institutionalized in the forms of educational qualifications”

(Walther, 2014, p. 10). According to Dalmage and Isserles (2000) cultural capital is “a set of
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tools and skills acquired through experience that includes knowledge about how to present
oneself vis-a-vis relations of power” (p. 160). Therefore, the huge impact of the hidden
curriculum on the formal curriculum should be highly emphasized as it transmits cultural capital.
This is because the formal curriculum deals mainly with the organized school knowledge within
a set time, while the hidden curriculum deals with the social construct of learners and their lived
experiences (culture) within the society. The school has its own culture and the classroom is a
sub-culture of the school, hence Aikenhead (2001) posited that most learners from different
cultural background experience a change in culture as they move from their lived-world into the
school world. This as he indicated makes Science learning a cross-cultural activity, therefore,
there is need for the teacher (cultural broker) as a facilitator to help learners to cross these

borders back and forth to avoid conflicting ideas in the Science classroom (Aikenhead, 2001).

My study explores teacher’s IK and its integration with Westernized Science in the
Science classroom. Teachers are expected to help learners have access to Science and this can be
strategically done by integrating both worldviews in the Science classroom. As mentioned
earlier, it is explicit that both worldviews (IKS and Westernized Science) share similarities in
their tenets, which fits the description given to scientific knowledge by Aikenhead and Ogawa
(2007) and the Department of Education as being tentative in nature, historical and socio-cultural
in nature. The socio-cultural perspective of IK in the curriculum encouraged teachers to ensure
that learners are “exposed to the history and nature of Science and indigenous knowledge from
other times and culture.... Indigenous Knowledge Systems...., understand the different cultural
contexts in which indigenous knowledge systems were developed.....” (DBE, 2011, p. 17).
Teachers are also encouraged to teach Science in a particular way, for example, it was stated in

the CAPS document (DBE, 2011) that:



70

Science should therefore be taught in an integrated way in order to both enhance
the subject and to clarify the relationship between the subject and society i.e.
indigenous knowledge systems that relate to a specific topic, related history of
scientific discoveries and the applications of Science in everyday life... Examples
of indigenous knowledge that are selected for study should, as far as possible,

reflect different South African cultural groupings (p. 17).

This task requires teachers to understand their own IK as well as that of the learners in
their classroom by considering their individual differences and diverse socio-cultural
background, but the question is, are teachers able to fulfil this mandate with the limited time

table and teaching resources made available by the school?

Indigenous Knowledge and Westernized (modern) Science

The origin of modern Science was from Europe, which was formally known as natural
philosophy in the 17" century (Aikenhead & Ogawa, 2007). In 1831, natural philosophy was
renamed Science by the British Association for the Advancement of Science (BAAS) to set
themselves apart from the natural philosophers. Science is referred to by some scholars as the
Eurocentric knowledge system, Westernized Science or modern Science, which then spread
across the rest of the continents, and is still used as a framework till now (Aikenhead & Ogawa,
2007). According to Jegede (1999a) modern Science is a European culture and it is known as
Westernized Science or Eurocentric. According to this author, modern Science is considered by
the western culture as ‘the only path to acquire knowledge’, and therefore it is distinguished from
non-western (primitive) thought. 1K on the other hand IK have been in existence for time
immemorial, however, Le Grange (2007) stated that “Universalists on the other hand, argue that

western Science is superior to indigenous perspectives on the natural world because of the
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former’s advanced predictive and explanatory powers” (p. 577), but initiatives are being set to

review and integrate 1K into the school Science.

In a study conducted by De Beer & van Wyk (2012) and Ogunniyi (2007a) it was
revealed by Science teachers that Westernized (modern) Science and IK are two conflicting
paradigms, but their paradigmatic levels are still very similar to each other than some fanatics of
both knowledge would like to believe. Also, Westernized Science and IKS are seen by some
researchers as being similar and can therefore complement each other during teaching and
learning in the Science classroom, while some emphasize on the differences of both knowledge
system, with the mind-set that they conflict each other (Vhurumuku & Mokeleche, 2009;
Bohensky & Maru, 2011). A study conducted by De Beer and van Wyk (2012) in two different
provinces in South Africa shows that some Science teachers believe that both knowledge
systems are having conflicting ideas. Therefore, Odora Hoppers (2004) and Onwu and
Mosimege (2004) posited that regardless of the strong motivation for IK to be incorporated in the
intended policy document, as well as acknowledged worldwide as a system of knowledge, its
validation and acceptance still causes issues among educators, scientists and learners. What
differentiates IK from Westernized Science majorly is its local nature because, Westernized
Science has its root in a community that is globally oriented, while IK has its origin in people’s
experience and their geographical location (Botha, 2010). “Creating a balance between two
worldviews is the great challenge facing modern educators”, who has the intention of
incorporating IK and Westernized Science in their Science classroom (Battiste, 2002, p. 202).
Comparing this two knowledge domains or paradigms could help in solving most of the issues

emanating from its implementation and integration. Written literatures on these two paradigms
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(IK and Westernized Science) can be categorized into two perspectives: scholars who share the
view that the knowledge is complementary to each other and those who share the view of the
two-knowledge body being dichotomous in nature. Scholars such as Battiste (2002) and Russell
(2005) view the perspectives of these two knowledge domains as incommensurate and
conflicting, with the reason that the underpinnings of these two knowledge domains are
culturally different and their approach to reality emerge from opposite ends. Whereas, scholars
such as, De Beer and van Wyk (2012) and Barnhardt and Kawagley (2005) and Shizha (2010),
share the views that, both knowledge domains complement each other. They believe that IK and
Westernized Science can be synthesized for a successful integration. Below is a figure
illustrating the relationship between IK and Westernized Science.

Figure 2

The knowledge synthesis model adopted from Barnhardt & Kawagley (2005, p. 16).
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Figure 2 represents the worldviews distinctive to each of the knowledge domain and their
shared characteristics in their separate spaces. Each of the knowledge domains from the right to
the left are represented as traditional native knowledge systems (also known as IKS), common
ground and Westernized Science, and the worldview perspectives peculiar to each of them are
stated in their spaces. The common ground in the intersection of both knowledge domains shows
the similarities they share. The common ground includes, organizing principles, habits of mind,
skills and procedures, and knowledge. The organizing principles according to Barnhardt and
Kawagley (2005) indicate that the IK is holistic and it is made up of metaphysical and physical
world link, as it emphasizes on the “practical application of skills and knowledge” (p. 29).
Barnhardt and Kawagley (2005) believe that habits of mind deals with the wisdom that have
been passed from one generation to another, which guides everyday activities of the indigenous
people, and also having respect for all things, especially nature and cultural practices of the
people. For skills and procedures, they indicated that both traditional knowledge and western
science it undertake empirical observation of the natural environment, as well as the application
of scientific procedures. For knowledge, Barnhardt and Kawagley (2005) believe that both
worldviews are known for their knowledge in plants and animals as well as their natural
surroundings as a whole. This is to show that to an extent both IK and Westernized Science share
similar characteristics, which could enable teachers to integrate both during the teaching and
learning of Science. According to the study conducted by De Beer and van Wyk (2012) on the
integration of IK and Westernized Science, most teachers in the study integrated IK into their
Science classroom teaching by making one or two instances from the IK. Therefore, Science
teachers should be provided with the skills necessary for integrating IK and Westernized Science

effectively, to enhance easy border crossing between both knowledge domains (Botha, 2012).
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Just as hypotheses are carried out in Westernized Science, indigenous traditional healers also
carry out hypothesis on herbs or any other natural phenomenon they use in healing the common
people (Ogunniyi, 2004; Le Grange, 2007). They also make observations of their environment
such as the galaxies, weather, plants, earth, sea, and so on. Just like in Westernized Science; the
indigenous people also make inquiry of their natural phenomenon. From a biodiversity point of
view, the indigenous people were also able to identify and classify plants according to their
physical and healing characteristics, way beyond the Linnaean classification system (Hens,
2006). De Beer and Whitlock (2009) in their study of integrating IK in the Life Sciences
classroom explained how teachers can expose learners to the real world while teaching Life
Sciences. They gave procedures on how learners were given the opportunity to participate on a
hands-on activity by collecting plants that can be used for healing certain infections, and then
teaching them how to extract the healing component of the plants through simple
chromatography, applying scientific process. This helps learners to understand that the
medications they take are not necessarily manufactured from chemical components through
scientific methods, but they are manufactured using herbs and plants in their immediate
environment. The holistic approach in IK is not contradictory to Westernized Science; rather it is
complementary to it (Hens, 2006). Therefore, this study focused on teachers’ IK and the
possibilities of incorporating such knowledge with Science teaching and learning in the

classroom.

The Importance of Indigenous Knowledge in the Science Classroom

The Department of Basic Education (DBE, 2019) recently gave a diagnostic report on
Grade 12 matric learner’s national performance in most popular subjects, inclusive of physical

and Life sciences, from 2015 to 2019. For Life sciences; “The number of candidates who wrote
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the Life Sciences examination in 2019 decreased by 9 004 in comparison to that of 2018. The

performance of the candidates in 2019 reflects a drop at the 30% level from 76,3% in 2018 to

72,3% as well as at the 40% level from 51,7% in 2018 to 49,0%” (p. 139). However, the report

on physical sciences revealed that from 2015 to 2019, there was an increase in performance from

%58 to %75, and then it dropped to %65 in 2020. This is based on the fact that learners must

score up to %30 as pass mark for their exam. The performance reported is not encouraging with

the percentage achieved at %40 as shown in the diagnostic performance table. Below is table 1

depicting the diagnostic report on learners’ performance in Life sciences from 2015 to 2019.

Table 1

Table depicting the diagnostic report of Life sciences learners’ performance

Table 8.1 Overall Achievement Rates in Life Sciences

% achieved

No. achieved at | at 30% and No. achieved at | % achieved at
Year | No Wrote | 30% and above above 40% and above |40% and above
2015 348 076 245 164 70.4 160 204 46,0
2016 347 813 245 157 70,5 157 224 452
2017 318 474 236 809 744 166 071 521
2018 310 041 236 584 76,3 160 208 8,7
2019 301 037 217 729 72,3 147 436 490

According to the report above, one of the aspects where learners have been

underperforming is in “logical arrangement of ideas in essay writing”” and some other concepts

(DBE, 2019, p. 139). Underperformance can also be as a result of teaching learners in the

language that is not their first language. According to Stroup et al. (2019) students who study

science in a language different from their home language is likely to experience difficulty in

interpreting and understanding questions. Therefore, it is recommended that the language of
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instruction be considered and made explicit to all learners. According to De Beer and Whitlock
(2009) “the scientific knowledge of indigenous culture, however, is less demanding cognitively
than westernized science because it is based in experienced reality, and associated with a
vocabulary more accessible to students” (p. 210). Since the aim of the South African curriculum
is to make the classroom a more culturally relevant place, equal learning opportunities should be
created for all learners in the classroom by considering the language of instruction (Msimanga et
al., 2017). Learners’ home language forms part of their culture and lived everyday experiences,
and serves as “a raw material for knowledge construction” (Angaama et al., 2016, p. 1). Every
indigenous learner bring their cultural knowledge or funds of knowledge to the classroom,
therefore, such knowledge must not be neglected but used as a link to teach school science
(Ramirez & Ross 2019). IK has been recognized as a knowledge system evolving from
generation to generation, sustained and has been able to adapt to the changes in the natural
world. There was a strong motivation to recognize and affirm the important role of IK in Science
education in the development of the new curriculums, that is, National Curriculum Statements
(NCS 2002) and the Curriculum and Assessment Policy Statements (CAPS 2011). It was
suggested in the policy document that the Department of Education (DoE) should make the move
of starting the phased integration of IK into the appropriate accreditation frameworks and
curricula (DoE, 2003). This could be seen to reflect in the policy document. For example, the
NCS from the perspective of the natural Sciences in the General Education and Training (GET)
phase requires acknowledgement of indigenous practices, wisdom and technology of the
common people. For Life Sciences in the Further Education Training (FET), the NCS recognises
the interrelationships that exist between history, Science, technology, environment and society

and IK. And for the physical Sciences, it emphasized on the IKS that is rooted in the social
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practices and African philosophy that has evolved over the years. According to DoE (2004),
these distinctions therefore do not undermine the fact that the 1KS should be recognized and

validated in the South African Science curriculum.

Kibirige and van Rooyen (2006) posit that though IK or traditional knowledge has been
in existence for centuries, its negligence in the Science curricular has been evident for many
years. This phenomenon of negligence is what Odora-Hoppers (2004) termed as ‘knowledge
apartheid’. Odora-Hopper (2004) and Senanayake (2006) then posited that the interest in
reconsidering IK due to the failure of Westernized Science in curbing issues of poverty
sustainability, hunger and certain illnesses has increased globally. Incorporating IK into Science
is likely to increase the relevance of Science to learners in the multicultural classrooms (De Beer
& Whitlock, 2009), thereby reflecting their diverse cultural background and enhancing
knowledge construction (Botha, 2012) in the classroom. In addition, after various researches
have been conducted in about 40 countries, the relevance of Science education project gave a
recommendation that in order to reflect the culture and traditions of learners, the Science
curriculum must be localized by incorporating IK in the Science classroom (Sjgberg &
Schreiner, 2010).

The affordances held by IK for conceptual development among learners in the Science
classroom are positive because, learners’ cultural and traditional knowledge adequately aids the
concepts in the formal curriculum. This, according to Kibirige and van Rooyen (2006), helps to
curb the conflicting ideas learners have of western Science and their IK they bring from home.
Therefore, the inclusion of IK in the Science classroom helps learners’ social identities to be
acknowledged, turning teaching and learning into a positive experience as well as enhancing

change in learners’ attitude towards Science (De Beer & Whitlock, 2009) and “enhance
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knowledge construction” (Cronje, et al. 2015, p. 310). If the act of incorporating IK into Science
teaching is adopted and encouraged by various institutions in South Africa, it will increase the
esteem of the indigenous people and allow their IK that have been established over time to be
respected. This study investigates teachers’ IK and how it can be incorporated with Science in
their classrooms. It also looks at what and how the new curriculum instructs teachers to integrate

Science and IK.

Issues Associated with Integrating Indigenous Knowledge in the Science Classroom
According to Jansen and Christie (1999) the new Science curriculum implored all
Science teachers to incorporate IK into Science teaching. Although the new curriculum statement

had good intentions, there are still challenges faced by Science teachers in implementing the
integration of IK and Westernized Science in the classroom because of some pedagogical lapses.
These lapses are in the form of a model that is appropriate for enhancing the teaching and
learning of Science in a socially constructive classroom (Ogunniyi, 2007a). This has raised
issues among stakeholders (policy makers and teachers) because they are expected to implement
a type of curriculum that has different instructional strategy compared to the ‘fact orientated’
curriculum they were used to. Teachers were not provided with the resources to teach the new
curriculum; therefore, this poses a challenge to the Science teachers because the teaching and
learning resources provided had few or no IK (Jansen & Christie, 1999). Some of the issues
could also be that teachers have not consciously reflected on the IK they have, and how to teach
Science using this knowledge (1K) as a tool. Therefore, learning the nature of IK in schools is an
essential factor in learning Science, similar to learning the nature of Science. For Science
teachers to teach the NOIK and NOS, they must be equipped with the necessary foundations and

values of the two knowledge systems (Dekkers & Mnisi, 2003). However, Ogunniyi (2012)
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emphasized on the philosophical controversies emanating from the integration of IK worldview
with that of scientific worldview, which is seen as two different entities.

Rogan (2004) offered various reasons why teachers are unable to implement the new
policy: (a) teachers’ pedagogical knowledge is yet to change since the inauguration of the
curriculum 2005 (C2005), even though the curriculum has been revised over again; (b) the idea
of what learner-centeredness is, is wrongly conceived by teachers; (c) teachers are lacking in the
aspect of innovation and initiative in Science classroom teaching and learning, which eventually
leads to different views of seeing the curriculum as intention and as a practice. The
misconception and misinterpretation teachers have about what 1K consisted of could be the
major impediments to the implementation of IK in the Science classroom (Rogan, 2004). This
then brings me to ask the question whether this problem could be as a result of their total reliance
on textbooks and other resources permitted by the DoE? This perhaps is a question to be asked to
know what ways to mediate in this issue of non-implementation of IK. For example, in a
recommended Grade 10 textbook for Life Sciences (everything Science, grade 10 Life Sciences
version 1 CAPS), a concept under plant and animal tissues seems to have the intention of
integrating 1K and western Science (applications of 1K and biotechnology), but on a closer look,
it is observed that the content of the textbook emphasized on pure Science concepts with little
mention of IK. An example of the mention of IK for this concept is on the subtopic, traditional
medicine and the following was written on the textbook to explain it: “In the World Health
Organisation definition of traditional medicine, they incorporate a list of plant and animal
product-based therapies as well as spiritual practices as part of traditional medicine. Up to 80%
of people in African and Asian countries rely on traditional medicines for their basic health care

needs. In South Africa, broadly there are two types of practitioners herbalists and diviners.
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Herbalists use plants to prescribe remedies to ailments. Diviners are said to communicate with
ancestral spirits in order to diagnose problems and ailments. In Africa, traditional healers rely on
up to 4000 plants for remedies. Pygneum, a traditional medicine has been used in Africa and
elsewhere to treat early forms of cancer for example”. The statement above was the only written
evidence of IK under this concept. It seems that when a teacher has little or no understanding of
IK, the prescribed Westernized text-book may become the foundation on which they base their
teaching, which tend to challenge their ability to implement the Specific Aim 3 of the CAPS
document. My study is guided by the following research questions:

(1) How is IK represented in the grade 10, 11 and 12 Life Sciences curriculum in South Africa?
(2) What perception do teachers have about Indigenous Knowledge?

(3) What are teachers’ experience and the possibilities of integrating IK and Life Sciences concepts to

promote Science in the classroom?

Summary of the Chapter

In this chapter, I shed more light on issues of colonialism and apartheid in relation to
knowledge marginalization of the African people. I discussed a brief background of the study in
relation to the funds of knowledge as a unique individual cultural background and experience.
This unique cultural background of various stakeholders (policy makers, teachers and learners) is
what makes the classroom a multicultural context. A multicultural classroom involves learners
from different cultural backgrounds, experience and race. Therefore, there are different IK which
are brought into the classroom. IK as discussed in this chapter is defined as context-specific and
the knowledge of people from a particular community. I interrogated the nature of indigenous

knowledge and its relationship to nature of Science. In addition, I discussed the relationship
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between IK and Westernized Science worldviews. Because of the ongoing debate on IK
implementation with Science, | discussed the issues that could emanate from the incorporation of
both worldviews. The importance of IK in promoting Science learning was also discussed in this

chapter and the research questions guiding this study were posited in the paragraphs above.



82

Chapter Three

Theoretical Framework

In the previous chapter, | reviewed some selected works authored by other science
educators that are relevant to my study. I reviewed some culturally related literatures that are
relevant to classroom science teaching and learning since my study investigated teachers’ IK and
possibilities of integrating it in the Science classroom. This study adopted the constructivism
theory as the theoretical framework. The theoretical frameworks chosen for this study will help
in unpacking research questions, objectives, and data analysis. In the previous chapter (chapter
one), | explained how the curriculum was reformed from the apartheid content to an outcome-
based curriculum and CAPS, which encouraged a learner-centred approach to learning (DoE,
2003; 2007). A learner-centred approach to learning is a constructivist’s paradigm which
encourages that learners construct their own knowledge through experience for cognitive
development to take place (Zhou & Brown, 2015). This constructivism theory examines a
person’s ability to interpret and make sense of the reality that exists around them (Lee, 2011).
However, the teacher as the ‘More Knowledgeable Other’ (MKO) in this context, plays the role
of a facilitator by organizing activities and providing information for learners during classroom
teaching and learning to enable them to construct their own learning effectively (Liu & Chen,
2010). This is considered relevant to this study because students bring into the classroom their
everyday knowledge and experiences that could be an alternative conception to scientific
knowledge. Efforts made on including the students’ everyday knowledge (IK) could make the
concepts they are being taught easier to relate with and that could eventually improve their

understanding of the concepts.
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Constructivism Theory

Constructivism is a theory in education which considers learners ability to construct new
knowledge as “active agents” and not as passive learners (Nola & Irzik, 2006; Bada & Olusegun,
2015, p. 66). Constructivism has its root in philosophy, epistemology and psychology, which is
linked to Piaget’s theory of cognitive development. “Despite the existence of various forms of
constructivism, such as cognitive constructivism and social constructivism, advocates agree that
it is the individual's processing of stimuli from the environment and the resulting cognitive
structures that produces adaptive behaviour” (Brandon & All, 2010, p. 90). Constructivism is a
paradigm that has been adopted by many Science educators because of its progressive and
diverse nature, because it encourages good teaching practices in schools. It is a paradigm that has
been widely accepted in Science education for considering teaching and learning and as a
learner-centred approach (Taber, 2011). It deals mostly with how individuals make sense of their
experience in the natural world. The theory of constructivism recognizes the role teachers play as
a facilitator and not as a knowledge transmitter (Taber, 2011; Zhou & Brown, 2015). “The
constructive theory encourages learners to be active creators of their own knowledge. The role of
the learner is to select and transform information, construct ideas, and make decisions, while
relying on a cognitive structure” (Brandon & All, 2010, p. 90). Constructivism also recognizes
that learners in a constructivist classroom must be actively involved in the teaching and learning
process by participating fully in the activities of the classroom and constructing their own
knowledge. Haneda (2006) posited that “Individuals do not simply receive, internalize, and
construct knowledge in their minds but enact it as persons-in-the world participating in the
practices of a sociocultural community” (p. 808). This happens as a result of the cognitive

apprenticeship (knowledge construction and enactment) they experience to become members of
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a community (classroom Science) with the help of their teacher as a facilitator in the classroom
context. However, various theories have emerged from this theory of constructivism (Taber,
2011), and can be interpreted in different perspective such as the social cognitive theory (Piaget,
Bandura), experiential learning theory (Kolb), multiple intelligence (Gardner), sociocultural
theory (Vygotsky), and many more. All these theories are interconnected as they describe and
influence different teaching and learning process for cognitive development.

Vygotsky developed his social learning theories by putting into consideration the
individuals’ social context during the learning process (Taber, 2011; Zhou & Brown, 2015).
These theories emphasize on the social interaction that takes place during teaching and learning,
considering the cultural-historical and inter-personal influence on cognitive development. The
socio-cultural aspect of constructivism talks much about an individual development in their
socio-cultural environment, although, social constructivists such as Vygotsky (1978) believe that
social learning takes place before development, that is, an individual learn from his/her social
environment (social learning) which further influences development. Development is a socially
mediated process which depends more on the external environment since the interactions with
the environment would be internalised and therefore influence development. Below is figure 3

depicting the activities which take place in the development of a learner in social constructivism.
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Figure 3

Diagram depicting the social activities involved in social learning
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Vygotsky (1978) posited that learning is a social activity and all the functions that take
place in the cultural development of a child happen in two levels: first, at the social level and
second, the individual level. Vygotsky emphasized on the connection that exists between the
social world and an individuals’ cognitive development, especially the role culture and language
plays in the learners’ development in the social world (Zhou & Brown, 2015). In Vygotsky’s
views, cognitive development encourages a student-centred and constructivist approach to
learning, whereby the potentials of learners are accommodated in the social context. The social
world Vygotsky meant was the interaction between the learners and the teacher, learner and
peers, as well as the historical and sociocultural impacts on learning and its context (Zhou &
Brown, 2015). Vygotsky asserted that social interaction (collaboration among peers) plays an

active role in promoting learners’ cognitive development.
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Culture and Language

Vygotsky (1978) emphasized on the fact that learners at a young age tend to be very
curious and want to be actively involved in the activities of the classroom, thereby constructing
their own meaning through discovery, and developing new schemas (mental representation of a
concept). From his theory of cognitive development, we can observe the emphasis on: “the
significance of culture; the role of a principal proponent of culture: language and; the student’s
relationship with and development within this sociocultural world” (Zhou & Brown, 2015, p.
33). Vygotsky (1968) viewed culture as comprised of socially acceptable behaviour, beliefs and
attitudes that is created through institutions, systems, symbols and tools (language) as a product
of the society. Culture deals with an active outcome of both historical developments and events,
it influences human behaviour and mental functioning, and hence it is a product of ‘human
development’ (Zhou & Brown, 2015). The relationship between personal development and
cultural context is complex in nature; therefore, humans produce culture and at the same time are
products of it (Zhou & Brown, 2015). According to Vygotsky (1968) culture is what influences
this transformation because it produces language formation, symbolism that describes non-
primitive consciousness as well as forming the social processes responsible for adopting patterns
of behaviour, known as the features of that culture.

However, Zhou and Brown (2015) posited that language is a cultural tool which aids
social interaction and influences attitudes and behaviour as well as development of the said
culture. Language is "an ordered system of meaning and symbols, in terms of which social
interaction takes place™ (Cobern, 1991, p. 31). How learners understand the natural world is said
to be a cultural phenomenon, while the act of learning at school is viewed as culture acquisition

(Aikenhead, 1996). This means that learning is naturally influenced by individual’s culture and



87

experience as they develop within their community, but they get acculturated into the school
culture through certain learning process. Aikenhead (1996) reported that if generally the
subculture of Science agrees with learners’ cultural views, Science learning will have the
tendency of supporting learners’ view of the natural world. But if at odds with learners’ view, it
has the possibility of disrupting learners’ view of the world by marginalizing it. Therefore, to
sustain learners’ view of the natural world, teachers need to help learners to cross the borders of
the Science classroom during teaching and learning in the classroom. Teachers are social actors
in the classroom social context; therefore, language as a social tool is used to communicate
Science during teaching, to construct meaning in Science concepts. Lee (2001) posited that “to
achieve equitable outcomes with diverse students, teachers need to have both knowledge of
Science and understanding of the students' languages and cultures. It is a challenge for teachers
to integrate Science and students' languages and cultures in ways that are meaningful and
relevant for their students” (p. 500). This means that when teachers understand and consider
learner’s diverse culture and language in the classroom, they are likely to help learners to
understand Science better and improve their cognitive skills. The knowledge learners bring to the
classroom is very important because it enables them to construct meaning as they participate in
the classroom environment (Driver & Oldham, 1986). This is because learners are said to be
responsible for their own learning by constructing meaning in the Science concepts in the
classroom and making sense of the innovative ideas through reconstruction or a discussion with a
more knowledgeable peer or the teacher. Hence, the learners gradually internalize the
phenomenon that was once external (Scholtz, Watson & Amosun, 2004). Internalization deals

with an individuals’ internal acceptance of social beliefs, values and attitudes of a particular
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context as his/her own, thereby altering the individuals’ psychological nature through
internalization (Zhou & Brown, 2015).

This can be related to learners’ IK being marginalized through the assimilation
(acceptance) of the subculture of Science. For this reason, a teacher needs to reflect on his/her IK
to help learners preserve their culture, and allow the process of accommodation to take place in
the Science classroom. "Learning Science in the classroom involves children entering a new
community of discourse, a new culture” (Driver, Asoko, Leach, Mortimer and Scott, 1994; p.
11). Therefore, the social interaction that takes place in the classroom is the main bases of
classroom activities. Hence, formal learning of Science is an activity that is situated in the
Science classroom and the teachers and learners (social actors) in the classroom are the members
of this community (social context).

Community of practice

Lave and Wenger (1991) stipulated that learning is situated within a community of
practice (CoP) which is the classroom itself. As teaching and learning of Science takes place in
the classroom, learners are said to be a part of a ‘community of practice’ whereby embodiment
of a belief system takes place and then certain change in behaviour is provoked. As earlier
discussed, IK is a social knowledge or experiential knowledge learners bring to the classroom
context. The theories which laid emphasis on social context and learning as an individual,
promotes the appreciation of culture, history and language of every community (1K) (Aikenhead,
1996). This is an indication that, for every indigenous learner in the classroom, Science learning
can be made meaningful, by referring to learners’ prior knowledge and relating them to the
subculture of Science (Aikenhead, 1996). The interaction that takes place among learners and

their teachers, the artefacts and the language used in the classroom contexts are known to be
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historically, culturally, and socially determined (Clark et al., 2008). This type of learning is
focused on the “sociocultural views of learning and an understanding of the learning process
acquired through both teaching and research” (Clarke et al., 2008, p. 323). Lave and Wenger
(1991) posited that in this socio-cultural perspective, learning is viewed as an activity that is
situated in a ‘community of practice’, which is the classroom context. Vygotsky (1968)
explained how learning is mediated or affected by signs and tools (computers and language)
which are situated within the cultural and social context where they exist. In this case, the school
context where this study was conducted is a social and cultural context where learning is
situated. The teachers who participated in this study and their learners belong to a community of
practice (Lave & Wenger, 1991) where knowledge is constructed by learners and the teachers

facilitates the learning process using mediation tools.

Teachers as Mediator in the Classroom Context

Since constructivism is about knowledge construction, teaching and learning process can
be seen as a social practice. The focus of this study is on teachers’ IK which is known as a social
knowledge (Rata, 2011) due to the cultural practices and experience of the individuals involved.
My research is located within the discipline of Science education where scientific knowledge can
be communicated and constructed through the language of Science as a cultural tool, in the social
community of Science (Driver, Asoko, Leach, Mortimer & Scott, 1994). This kind of scientific
knowledge cannot be merely discovered by individual learners on their own, by undertaking an
empirical enquiry, it is the duty of the Science teacher as a facilitator to enable learners discover
how knowledge claims are validated and generated. This makes sense because of the
multicultural nature of the South African classroom context, which needs to be considered

(Driver et al., 1994). The teacher in this context is seen as the more knowledgeable other (MKO)
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because according to Vygotsky (1978), it refers to a person who has a higher ability and
understanding of a task compared to the learner. Within the classroom context, the teacher, an
adult, computer enabled gadgets and a peer could represent a more knowledgeable other (Moll,
2001). 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.
In relation to MKO, Vygotsky mentions the notion of the zone of proximal development (ZPD)
whereby the child receives encouragement and guidance from the teacher or a more skilled peer.
He refers to it as a point between the knowledge a learner has about a phenomenon and what the
learner does not know about the phenomenon. The knowledge a teacher has regarding 1K could

be used to enhance ZPD by integrating Westernized Science and IK in the classroom context.

Since my study is focused on teachers’ IK and how it is incorporated in the Science
classroom, it is related with the interaction between the teachers and their learners in the
classroom as a learner-centred approach. Also, the outcome-based, NCS and CAPS curriculum
suggested a constructivist learner-centred approach in the Science classroom during the
curriculum reform. McCown, Driscol and Roop (1996) posited that learner-centred approach is a
philosophy guiding teachers’ practice, that is, how they teach in general (teaching and learning
strategies and course design) and the kind of interaction that takes place in the classroom. From
this perspective, power dynamics is said to have taken place. Power dynamics in the classroom
deals with the kind of teacher-student interaction that is promoted by the teacher through
questioning and feedback given to the students’ responses to shape classroom discourses
(Nystrand, Wu, Gamoran, Zeiser & Long, 2003).

Also, Bourdieu (1994) is of the opinion that power dynamics takes place between the

classroom, which is the main field of activity, and the connection of structures (mental
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representations) and agency (the will to act). Bringing in Bourdieus’ theory of habitus which
deals with physical embodiment of cultural capital, dispositions, skills and habits that are deeply
rooted because of everyday life experiences of humans; teachers are viewed as the key actor in
the classroom dynamics that takes place during teaching and learning. Social world in which the
humans occupy as social beings is divided into various fields of practice, where they compete for
different kinds of capital known as; social, cultural and symbolic capitals (Bourdieu, 1967). The
social capital deals with the relationship an individual has within their environment. This kind of
relationship can occur among peers at school, students and teachers, work place, schools, and so
on. Cultural capital deals with the knowledge and experience an individual has of his/her
environment such as their academic background, culture and work life (funds of knowledge).
The symbolic capital deals with recognition, status, honour and respect accorded to an individual
due to distinct behaviour or achievement (Bourdieu, 1994). Therefore Cannon (1990) posit that
teachers can help develop critical thinking skills among learners by helping them appreciate their
different views and varied realities. And this could be achieved through interaction and building
understanding and multicultural contact among them. The author emphasized on the fact that a
positive contact can happen if learners of different statuses work together to achieve a shared
goal for a collective achievement through the support of the institution (Cannon, 1990). By so
doing, learners are able to appreciate and embrace each other’s’ culture and language, appreciate
the differences that occurs among them and appreciate history and IK of the group of learners
from the rural area. This kind of approach enables learners to understand the situation of ethnic
groups, social classes, and group situations in a historical content (Cannon, 1990). This is
related to the idea of critical pedagogy (CP) where Freire (1972) termed it as a method of

teaching that is actively against stigmatization, cultural, social, and cognitive oppression of any
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form in the society. The theory is established on the principle that for learning to take place,
there is a need for a social interaction and collaboration among peers and teachers; knowledge
should be situated, that is, it should involve an authentic context relating to the knowledge field.
All these takes place in a social context which Bourdieu termed as a “field of activity’.
Vygotsky’s principle of teaching and learning emphasize the student-centred approach to
teaching and learning where social interaction is believed to influence learning. In this study, the
importance of student-centeredness was reiterated because; the specific aim of the curriculum
was to encourage a learner-centred teaching approach. This study investigated teachers’ views of
the possibilities of achieving these aims in the classroom, using IK. The teachers who
participated in this study are the facilitators of their science classroom (social context). His ideas
regarding social influence on cognitive development is known to reflect the role a teacher plays
as a MKO in their teacher-student interaction in the classroom and the importance of culture and
language as a tool to convey socio-cultural impacts on learners (Zhou & Brown, 2015). They
mentioned that learners’ ability to construct their own knowledge through social interaction with
their peers and teacher is a benefit from the application of a learner-centred approach adopted by
teachers in their Science classroom. This study focused on teachers’ IK and the possibility of
incorporating such knowledge with Life Sciences teaching in the classroom context. However, as
teachers are embodiment of their culture, they bring their cultural knowledge with them to the
classroom and this could influence their teaching practice. This constructivism theory deals with
the teaching and learning practice that takes place in the classroom context and how the teacher
being the more knowledgeable other will help learners to construct meaning in the classroom. As
mentioned above, the constructivism theory gave rise to several other social theories, including

the socio-cultural theory by Vygotsky. All these theories (MKO, CoP, CP and situated learning)
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were bricolaged to make meaning and interpret teachers’ IK and their views of the possibilities
of integration in the classroom.
The Art of Bricolage in Science Education

Lévi-Strauss (1966) introduced the art of bricolage with the aim of conceptualizing the
indigenous peoples’ mode of thought. According to Kincheloe (2001) it deals with diverse
‘method of inquiry’ in relation to different philosophical and theoretical indulgence of several
components that is faced in the research process. Bricolage is an art of creatively or strategically
re-combining and ‘making do’ of existing resources (tapestry) (Baker et al., 2003; Baker &
Nelson, 2005). According to Duymedjian and Riling (2010), bricolage can be compared with
activities that involve the search for new resources in addressing new opportunities. Some
researchers used bricolage as a methodological approach (Denzin & Lincoln, 2000), in
innovations (Halme et al., 2012) and from a structuralist’s perspective it is used as a meaning
making tool (Lévi-Strauss, 1966). In this study, various theories with different perspectives were
used to describe and make meaning of what and why of the phenomenon under study. The
amalgamation of all the theories explained in this chapter is a mirror to see the interrelationship
between these theories and how they influence teaching and learning by considering the
teacher’s and learners’ experience in their socio-cultural background (IK) as a factor for
knowledge construction. The theory will help to unpack and answer the research questions that
have been posed for this study. The concepts that emanates from this theory will be used as
subheadings in analysing the results that emerges from the data collected for the study.
Therefore, teachers’ IK and how they integrate such knowledge with teaching Life Sciences by
considering learners’ socio-cultural background alongside theirs, will serve as a unit of analysis

for this study.
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Summary of the Chapter

In this chapter, I discuss the theoretical frameworks guiding this study. The socio-cultural
theory by Vygotsky and some other theorists such as Piaget, Bourdieu and Freire was discussed
and interwoven. The reason these theories of constructivism are combined and used is because
they help to promote and encourage a culturally relevant teaching and learning process in the
Life Sciences classroom. Life Sciences classroom mostly involves hands on activities both
within and outside the classroom context as a learner is enculturated into Science through
cognitive apprenticeship. These practical activities promote learning through experience, and it
involves the act of ‘learning to do by doing” as constructivists encouraged, and reflection abetted
by dialogue of the teachers’ IK. The teacher as the more knowledgeable other was discussed in
line with the social activities happening in the classroom, which leads to how they help learners
cross the borders of Science in a multicultural classroom. This emphasizes on the idea of
applying a student-centred approach as encouraged by CAPS, and to promote the incorporation

of IK in the Science classroom.
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Chapter Four

Research Methodology

Research involves a logical and systematic investigation which enables researchers to
understand a phenomenon more than they did previously. When conducting a research, several
motivations emerge, such as one’s curiosity, field of practice, as well as what, why and how to
improve this practice. All of these inform what a researcher wants to investigate as well as the
research design they choose to carry out their investigation. According to Merriam and Tisdell
(2015) the design a researcher chooses must correspond with the question they intend to ask and
whether the design matches the researchers’ skills, personality and worldview must be
considered. The aim of this research is to understand teachers’ IK and the possibilities of
integrating such knowledge with Life Sciences in different school settings in Gauteng province
of the republic of South Africa, as mandated by the Department of Education. The study also
aims to explore how the policy documents (NCS 2002 and CAPS 2012) represent IK for
integration during teaching and learning practice in the Life Sciences classroom.

In this chapter, I interrogated the various research methods, explained them, and | provide
detailed explanation of the research method I used for this study, the rationale for using such
research method and the instruments adapted to answer the research questions posed for the
research in Chapter 2. | provided in detail the various research instruments used to collect data
for this study and also described each instrument. How data was collected and analyzed for all

the instruments used was explained in this chapter and all ethical procedures are provided.
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Research Design

Research is an investigation that involves the engagement and contribution of new
knowledge, improving a practice and addressing issues in a field. As an investigation, research
deals with proffering solution to social and scientific issues through a systematic analysis and
objective (Merriam & Tisdell, 2015). There are three main types of research methodoloies which
includes qualitative, quantitative, and mixed-method research (Creswell, 2014; Merriam &
Tisdell, 2015). The qualitative methodology has its basis on interpretivism (Kuzel and Like,
1991; Altheide and Johnson, 1994) and constructivism (Vygotsky, 1968) which relates with the
notion that individuals seek to understand the world in which they live and work (Guba and
Lincoln, 1994; Denzin & Lincoln, 2011; Creswell, 2014; Mertens, 2018). A qualitative research
methodology deals with understanding peoples’ views and experiences (subjective) (Denzin &
Lincoln, 2005), it makes use of words to get data then analyze them in various ways (Braun &
Clarke, 2013), and it is naturalistic and holistic in nature (Bodgan & Biklen, 2011). Quantitative
research on the other hand is objective and uses numbers to get data, thereby analyzing them
with the use of statistical techniques (Braun & Clarke, 2013; Merriam & Tisdell, 2015). For
quantitative research approach, the researcher and the participants are both independent entities,
and therefore the researcher is incapable of influencing the phenomenon under study and vice
versa (Guba and Lincoln, 1994, p. 110). However, mixed-method research approach deals with the
use of both qualitative and quantitative methodologies. According to Creswell (2014) mixed-
method is a research approach used in different disciplines to investigate and gather data both
qualitatively and quantitatively, integrate them and then use the interpretations drawn from both
data to solve educational issues (Merriam & Tisdell, 2015). Below is a table depicting the

differences between the three research methodologies.
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Table 2

Depicting the Summary of Quantitative, Qualitative, and Mixed Method Research Approaches
(Adopted from Creswell, 2003, p. 3-26).

Quantitative Qualitative Mixed Methods
Philosophical e Postpositive e Constructivist, e Pragmatic knowledge
Assumptions knowledge claims advocacy or claims
participatory

knowledge claims

Strategies of e Experimental designs e Narratives e Sequential
Enquiry e Non-experimental e Phenomenology e Concurrent
designs e.g. surveys e Ethnographies e Transformative
e Grounded Theory
e Case Studies
Specific e Predetermined e Emerging methods e Both predetermined and
Research e Closed, instrument e Open questions emerging methods
Methods based questions e Interview, e Both open and closed
e Performance, attitude, observation, questions
observational and document, e Multiple forms of data
census data audiovisual data drawing on all
e Statistical analysis e Text and image possibilities
analysis e Statistical and text
analysis
Motivations e Test a theory or e Understand a e Generalise findings to a

for selection

explanation
e Identify factors that
influence an outcome
e Understand the best

concept or
phenomenon due to
insufficient or new
research

population whilst
developing a detailed
explanation of the
concept or phenomenon

predictors of an
outcome

e Identify unknown
variables

My study engaged with a qualitative, interpretive and case study research method. It is
qualitative because qualitative researchers conduct their research in real-world settings
(McMillan & Schumacher, 2010), and they are interested in knowing how people construct their
world and interpret their experiences (Denzin & Lincoln, 2005). My study was conducted in a
school setting in South Africa and the participants included teachers of Grade 10, 11 and 12 Life

Sciences classes. The nature of a qualitative research is that it contains various set of interpretive
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and material practices, making the world more visible (Denzin, 2008; Creswell, 2014). My study
is interpretive because of the natural context and settings (Creswell & Creswell, 2017) where the
research is situated. According to Denzin (2008) the characteristics of qualitative research is that;
first, it focuses on meaning and understanding, that is, effort is made to understand situations in
their natural context, as well as the interaction there in. Secondly, another characteristic of
qualitative research is that researchers are viewed as a “primary instrument for data collection”.
Third, qualitative research is inductive, that is, researchers build concepts and theories by
gathering data in the field. This data gathering includes interviews, documents, observations that
are combined to form a larger theme or theory. Fourth, qualitative research is “richly
descriptive”, that is, what a researcher has learnt about a phenomenon is conveyed using words
and pictures collected while conducting the research. It could be description of the participants,
context, and activities of interest, collected through interviews, field notes and excerpts from
recordings during observation. Because my study is qualitative and interpretive, it featured most
of the characteristics mentioned above. My study is focused on understanding the in-service
teachers’ IK and the possibilities of integrating their IK with Westernized Science in the Life
Sciences classroom. What knowledge teachers have and how they use the knowledge to promote
learning in the classroom setting is of utmost importance to this study. Also, the researcher is a
participant in this study because; she was fully involved in the data collection process. Data
collected for this study was descriptively analyzed due to the researchers’ ability to gather data
through questionnaires, interviews, and document analysis.

My study engaged with a qualitative case study approach as a research strategy. The
reason for this was that my study is situated within a school context which required an astute and

deep description of participants’ lived experiences. However, it is focused on understanding the
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IK of Life Sciences in-service teachers and the possibilities of integrating 1K with teaching Life
Sciences in the classroom as a case study. Yin (2015) posited that in a research study, when the
in-depth description of a social interaction is emphasized by the ‘method modeled”’ for the study,
the case study is the most appropriate methodology for it. In this case my study presents an in-
depth description of the social context (school) and the participants, as they are the social actors
within this social setting. According to McMillan and Schumacher (2010) and Merriam and
Tisdell (2015) a case study is viewed as one of the several approaches used to investigate
thoroughly the interactions which takes place between a small group of people.

In alignment with this, Yin (2009, 2015) posited that a case study investigation is carried
out in real-life context; as the researcher is mostly interested in knowing how the study impacts
the phenomenon and how it is influenced by its context. However, Merriam and Tisdell (2015)
posited that “It is an in-depth description and analysis of a bounded system” (p. 37). Lewis
(2015) and Yin (2009, 2015) surmised that a case study is a qualitative approach whereby
researchers investigates a ‘bounded system’ (single case) or ‘multiple bounded systems (multiple
cases) over an in-depth, detailed data collection over time. These multiple sources of data could
be through interviews, questionnaires, documents and reports, audio-visual materials. My study
involved a multiple case study because data was collected from four different bounded systems,

that is, four different peri-urban township school contexts in Johannesburg, Gauteng province.

A qualitative interpretive research paradigm was hence used to collect data from teachers
who have their own perceptions about Life Sciences and IK and how they integrate both
knowledge views with Sciences teaching and learning. This research was undertaken to
understand teachers’ IK, their awareness of the knowledge and how they teach Life Sciences

concepts by incorporating IK. Interpretive qualitative research for this study involved inviting
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teachers to participate in a questionnaire and follow-up interview that enquired about how they
incorporate their IK into Life Sciences teaching. The interview questions were determined by the
questionnaire administered to Life Sciences teachers to understand their views of 1K, their
awareness of IK and the values they hold about the knowledge. The CAPS 2012 and NCS 2002
documents were analysed as part of this study, so as to understand what the curriculum says

about what and how teachers should integrate IK into their teaching in the Science classroom.

Sampling and Data gathering Techniques/Methods

In a qualitative case study research, it is imperative to choose a sample or participants to
be investigated to answer your research question (Taherdoost, 2016). A sample involves a small
group of people nominated from a larger population for an investigation, while, sampling is the
process involved in selecting this group of people for investigation purpose (Alvi, 2016). In
qualitative research, there are mainly two categories of sampling, which are usually necessary.
First, there is need to select the case to be investigated, and then select sampling within the case
to be studied (Merriam & Tisdell, 2015). For a successful research to be carried out, a researcher
needs to select what to research, where to carry out the research, when to conduct the research as
well as whom to investigate. For a successful research into the understanding and possibilities of
integrating 1K and westernized science, | selected schools from the peri-urban region because of
the population of learners who are from a partly poor and rich background, and also to
understand teachers’ views of the possibilities of integrating IK in their science classroom.
According to Merriam and Tisdell (2015) sampling is of two basic types, and they are probability
and non-probability sampling. Probability sampling is not necessary for qualitative research
because it involves generalizations. It is mostly used for statistical research because it enables

researchers to generalize the findings of the study from the selected sample to the population
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where it was drawn (Merriam & Tisdell, 2015; Alvi, 2016). The most common type of
probability sampling is the simple random sampling. Non-probability sampling is the most used
by qualitative researchers. According to Merriam and Tisdell (2015) anthropologists view non-
probability sampling as being logical in the sense that, a researcher must use data to solve
qualitative problems by discovering occurrences, implications of the occurrence and what
relationship links them, and not using data to answer ‘how often’ and ‘how much’. For a
qualitative research, a non-probability sampling approach is most appropriate, and its usual form
is known as a purposeful sampling (Patton, 2015). Purposeful sampling with its connection to
qualitative research is grounded on the assumption that a researcher intends to learn about and
understand a phenomenon in-depth, and hence must choose a sample where the phenomenon can
best be understood (Patton, 2015). It emphasizes the in-depth understanding of a particular
information rich case. An information rich case deals with cases that could help a researcher to
learn much about issues that are vital to the purpose of the investigation, hence the term
purposeful sampling (Merriam & Tisdell, 2015, p. 96). A purposive sampling strategy was used
to select the teachers who participated in this study. This type of sampling will be consistent with

the employed qualitative research methodology in this study.

Purposeful sampling varies as debated by different researchers such as Patton (2015),
Lewis (2015) and Miles et al. (2014). According to Merriam and Tisdell (2015) the most
common types of purposeful sampling are: the snowball or chain sampling which deal with
locating few participants who are important for your research and meets the criteria established
for participation in your study. It works in such a way that after sampling, the researcher asks for
referrals from the key participants of his/her study who in turn refers them to other key

participants. The more referrals you get, the bigger the snowball becomes, allowing the
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researcher to accumulate more new information-rich cases (Patton, 2015). Maximum variation
sampling involves searching for negative occurrences of the phenomenon being investigated. It
deals with identifying the phenomenon that represents extensive range of features that are of
interest for the study (Miles et al., 2014). Convenience sampling deals with selecting a sample
based on money, time and availability of participants, context and so on. For example, a
researcher could decide to choose a sample of relatives and friends or colleagues at work. The
credibility of this can be questioned and it could create bias and produce an “information-poor”
cases rather than “information-rich” case (Merriam & Tisdell, 2015). Unique sampling involves
atypical, unique occurrences of the phenomenon under study. In this type of sampling, a
researcher might decide to investigate a phenomenon based on its special or unique attribute. For
example, a researcher might decide to investigate a teacher who is not only teaching but has a
post graduate qualification. In a typical sampling, a researcher might choose to select a sample
based on normal features and situation of the phenomenon under study. According to Patton
(2015) typical purposeful sampling deals with what is normal, typical, and average. My study
adopted a typical purposeful sampling because it focused on normal Life Sciences teachers in
normal classroom settings in peri-urban schools. No special attribute is expected of the

phenomenon of interest.

Data Sample: Participants of the Study

Teachers teaching Grades 10, 11 and 12 Life Sciences in four peri-urban high schools (13
teachers) in South Africa were involved in this study. The teachers were African male and
female Science teachers who are experienced in teaching Life Sciences education for about three

years duration. Table 3 below shows the sample of the study and their information.
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Table 3

Depicting the demographic information of the participants for this study

Participants Gender Subject Grades Years of experience
T1 Male NS/PS 9,10, 11,12 11
T2 Male NS/PS 911,12 12
T3 Female LS 10, 11, 12 15
T4 Male LS 11,12 4
T5 Female LS 10, 11, 12 20
T6 Male LS 10, 11, 12 8
T7 Male NS/PS 9,10,11,12 14
T8 Female LS 10, 12 4
T9 Female LS 11,12 4
T10 Male NS/PS 9,10,11,12 17
T11 Female LS 10, 11, 12 5
T12 Female LS 10 2
T13 Male NS/PS 8,9,10 15

LS= Life Sciences; NS= Natural Science; PS= Physical Sciences

The reason for this is that purposeful sampling in a qualitative research requires one to
understand what to investigate and then choosing the appropriate people or context. According to
LeCompte and Schensul (2010) this method is known as a criterion-based selection, and it deals
with deciding what attribute to look out for in a sample that is important to your study of interest,

and then go ahead and choose the right context or people who match those chosen criteria.
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Research Context

Qualitative research is usually carried out in real world context (McMillan & Schumacher,
2010), and it involves the description of the participants, context, and activities of interest
(Denzin, 2008). This study was conducted in four peri-urban schools in the township of the city
of Johannesburg metropolitan municipality school district in Gauteng. The township is ranked
among the poorest location in Johannesburg, although, individual townships consist of a mix of
wealthier and poorer residents. Most of the schools in this area are categorized as no fee paying
public schools and they are categorised into five quintiles. The schools where this study was
conducted are both quintile three and four schools. Quintile three schools are ‘no fee-paying
schools’, while quintile four schools are fee-paying schools. The quintile school systems are
classified according to their location in poverty or slightly wealthy areas. The community where
these schools are located inhabits 98% blacks, %0.11 whites, %1.03 coloured, %0.11 Asian and
%0.21 consists of other races population. The languages spoken in this geographical area where
these schools are located are: %37 of the population speaks IsiZulu, %8.68 speaks IsiXhosa,
%1.31 speaks Afrikaans, %5.14 speaks Sepedi, %15.53 speaks Sesotho, %12.34 speaks
Setswana, %2.34 speaks English, %4.48 speaks IsiNdebele, %0.73 speaks SiSwati, %3.44
speaks Tshivenda, %8.86 speaks Xitsonga, and other languages are %1.13. All four schools had
black learners. The learning resources in these schools are not up to standards, hence, the need
for funding from government to support the no fee paying schools. The languages that are
dominant in these schools are IsiZulu, IsiXhosa, Sepedi and Sesotho, hence, the classroom is
multicultural in nature. The teachers and learners in these schools speak more than one language,
that is, they are bilingual and multilingual. This was confirmed by the teachers during their

interviews. These schools were chosen for the research because they were culturally, socially,
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and academically diverse in nature. Out of the four schools, one was an only girl’s school, while
the rest were mixed schools. The teachers in these schools comprised of both male and female
who are mostly South Africans and a few of them are from other neighbouring countries like
Swaziland and Zimbabwe, and other countries like Nigeria, Congo. Out of the 13 Life sciences
teachers who participated in this study, 11 were South Africans, one was from Zimbabwe and

one from Swaziland.

Data Collection Stages

The data collection process requires three stages; the entry stage (having access to the
field or site of research, data collection stage (collecting the required information for the study)
and exit stage (leaving the site after there is no more information to be collected (Merriam &
Tisdell, 2015). | participated in the activities of the research as well as recording the ongoing
activities of the data collection process during the interviews. The three stages of data collection

were engaged with for both questionnaire and interview data collection processes.

The first stage was the ‘entry stage’. At this stage, permission was taken from Gauteng
Department of Education (GDE) to approve entrance into the school and for the activity to take
place. Permission was taken from the ethics committee in the university where the researcher is
studying for a degree, to evaluate whether all ethics protocols were followed. The provincial
department of Education also gave their permission to go into the schools in a particular district,
the principal and the participating teachers further gave their consent to participate in this

research.

The second stage was the ‘Data collection stage’. At this stage, after the researcher

gained access into the study site, then they must start getting familiar with the environment. At
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this point, a researcher should start building rapport with the participants by trying to fit into the
daily routines of the participants. The moments the researcher becomes familiar with the context
and have already started observing what need to be studied in the setting, then data collection
may commence (Bodgan & Biklen, 2011). This process was engaged with during data collection
for my study. | familiarized myself with the participants by visiting the school and having a
rapport with them. I introduced the participants to the study and explained the procedures of the

research before engaging them with data collection. This stage involved two phases:

First data collection phase

Data was collected in the school’s first teaching term. This was achieved by
administering questionnaires to participating teachers to understand their 1K and to ascertain
whether the teachers are aware of their IK and how they intend to or incorporate it with their Life

Sciences teaching.

Second data collection phase

This took place during the second term of the year. Data was collected by means of
follow up interview that was face-to-face and one-on-one. This was to further probe responses on
the questionnaire, and to elicit from teachers how they currently incorporate 1K with Life
Sciences teaching in the classroom. The interviews lasted for the duration of about 40 minutes to
1 hour each. The interviews were audio recorded and then transcribed verbatim and analysed.
The teachers were interviewed using a semi-structured interview questions developed for the
study from their responses from the questionnaire (see appendix 3). This helped in eliciting
‘participating teachers’ understanding and awareness of their IK. All interviews were audio

recorded to enable the researcher to have substantive evidence. According to Merriam and
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Tisdell (2015) and Adams and Cox (2008) all information written down as well as recorded
mechanically during the period of data collection, eventually becomes the raw data where the

findings of a study emerges.

There were a total of thirteen Life Sciences teachers who participated in this study, from
Grades 10, 11 and 12 classes in four peri-urban high schools in the Gauteng province, South
Africa. These schools comprised of majorly black African learners, therefore teachers were
purposefully selected on the basis of their background and knowledge on African Indigenous
knowledge to gauge their knowledge of IK and whether this influenced their teaching of Life
Sciences. Also, the teachers were selected based on the fact that they teach Life Sciences at the
FET level. The teachers’ interview responses were transcribed verbatim and sent to teachers to
member-check to ensure validity of the research. The transcribed data were coded and analysed
as they were received. For this study, all aspects of methodology and data collection follow from

the research questions (McMillan & Schumacher, 2010).

Third stage was the ‘Exit stage’. At this point in time a researcher is expected to consider
leaving the setting where data is being gathered. This happens when enough data have been
retrieved and there is saturation of information. Patton (2015) suggests that a researcher should
start thinking about an exit strategy at this point. Bodgan and Biklen (2011) also suggests that a
researcher could leave the setting of the research by reducing the number of times they visit the
research setting gradually, instead of just leaving and ending abruptly this phase of the study.
This is due to the relationship that has been established with the participants of the research.
Although, most times researchers feel that they have not captured enough of the information they
need that is relevant for the study, this could therefore make them stay longer than they have

envisaged. But Preissle and Grant (2004) believe that no researcher can get it all or all right as
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they ask themselves whether they have covered all “variation of pattern” that is important to their
study (p. 180). I ensured that the setting of my study was adequate for me to capture all data
necessary for my study. This | ensured by reflecting on the captured and analyzed data, and then
a follow-up interview was conducted based on my reflections on previous data. This I did to
ensure that | gathered enough data as well as staying with the plan of how many samples that is
perceived to be appropriate for my study. However, | exited the context of study the moment
data seemed saturated and occurred repeatedly. In this case, there were repetitions of responses

regarding the phenomenon under study.

It was the researchers’ intention to collect rich data by using questionnaires and
interviews to probe the participants of the phenomenon as well as document analysis. In
alignment with this, McMillan and Schumacher (2010) posited that in a case study, collecting
multiple data helps in having adequate information on the phenomenon that is being studied.
This study was framed theoretically from a constructivism lens. In this regard, Niewenhuis
(2007) explained that qualitative research entails an understanding of the processes and social
and cultural contexts underlying different behaviours while mostly answering the “why”

questions.

Instruments for Data Collection

In conducting a qualitative research, the design of the study, sample selection, method of
data collection and trustworthiness must be ensured. To elicit detailed information regarding
teachers’ IK and the possibilities of integrating IK with Westernized Science; interviews,
questionnaire as well as content analysis of the NCS 2002 and CAPS 2012 document were the

methods used to collect rich qualitative data in this study.
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Document Analysis

Printed and non-printed documents (electronic materials such as computer and internet-
based documents) are systematically reviewed and evaluated through a process known as
document analysis (Bowen, 2009). Document analysis involves the process whereby textual data
are reported in a summarized form, and it is done by examining how frequent certain words

(data) occur and in what fraction they occur in the content analysed (Basit, 2010).

Another method of data collection for this study was through document analysis of the
policy documents. Just like interviews and questionnaires, document analysis is also a research
tool, and it is used for data triangulation, which is a combination of different methodologies to
study same phenomenon (Bowen, 2009). For this study, analysis of the policy documents was
done to understand what the document requires the teachers to teach and how they should
incorporate IK into their Life Sciences teaching. According to Bowen (2009) and Merriam and
Tisdell (2015) in qualitative research, document analysis is a process whereby a researcher
interprets documents to give meaning to the topic of assessment. However, Bowen (2009)
posited that this process of analysis includes coding the content of the document to form themes,
which is similar to how interview transcripts are analyzed. The three main types of document
analysis by O’Leary (2014) include: public records, which deals with official documents of an
organization such as transcripts, annual reports, syllabus, and policy manuals, and so on;
physical evidence (artefacts) such as objects that can be found where the study is being carried
out. Such artefacts could be handbooks, agendas, flyers, posters and training materials; lastly,
‘personal documents’ deal with first-person interpretation of peoples’ experiences, actions and
beliefs (reflection journals, e-mails, incident reports, newspaper, calendars, and so on (O’Leary,

2014). Corbin and Strauss (2008) also posited that during document analysis, it is required that
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the data obtained for research should be well examined and interpreted to gain understanding,
develop empirical knowledge and elicit meaning. Various forms of documents can be analysed,
ranging from books and brochures, journals, newspapers, advertisements, diaries, charts, policy
document, etc. For this study, the document analysis was carried out on two policy documents
(NCS 2002 & CAPS 2012 curriculum) to investigate how the curriculum policy mandated
teachers to integrate IK with Life Sciences concepts in their Science classroom. These two
documents were analysed from the introduction to the assessment of the Life sciences subject.
Thus, this study fills the knowledge gap on how teachers integrate IK with Life Sciences as part
of their pedagogic classroom practice. Responses from items 9-11 in the questionnaire were used

to support the results from the policy document analysis (NCS 2002 & CAPS 2012).

Before engaging with the analysis of the policy documents, | read through the documents
to have a better understanding of the content of the documents as suggested by scholars (Basit,
2010; McMillan & Schumacher, 2010). For me to be able to understand and respond to research
questions, the following approaches as suggested by McMillan and Schumacher (2010) were
adopted. The authors recommended the following steps to be followed during document
analysis; the first step is to ‘locate the artefacts’, that is the documents to be analysed; second is
to ‘identify the artefacts’, this can be done by collecting copies of the documents; third is
‘analysing the artefacts’, which requires in-depth description of the origin of the documents, the
purpose of the documents, the audience of the documents, that is who should use the documents,
where and how it should be used; the fourth is to “criticize the artefacts’, that is, to determine
how authentic and accurate the document is and the meaning it poses in the social setting (in this
case, the social setting is the school context); the fifth is to ‘interpret the meaning of the

artefacts’ in justification with the questionnaires and interview for the study. These
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recommendations were strictly adhered to while analysing the documents. A detailed description
of these documents can be found in the next chapter of this research. The purpose of this
document analysis was to understand whether the South African curriculum outlined how
teachers are supposed to integrate IK, since it is anticipated that the documents should detail
what IK the teachers are meant to bring into their classroom teaching approach and practice and
the reason it should be integrated in the Life Sciences classrooms. To ensure authentication and
accuracy, the documents were taken from the original website of the DBE as McMillan and
Schumacher (2010) suggested in step four above. The documents were developed to help
teachers with pedagogic guidelines for teaching certain concepts progressively in the classroom.
After reading through the documents, the contents of the documents were analysed according to
the codes and themes generated. A thematic analysis was done on these documents: “Thematic
analysis is a method for identifying, analysing, and reporting patterns (themes) within data. It
minimally organises and describes your data set in (rich) detail” (Braun & Clarke, 2006, p. 6).
These authors suggested that when engaging in thematic analysis, a researcher must: familiarize
themselves with the collected data; generate initial codes; search for themes; review the themes
generated; define and name the themes and produce reports on the themes generated. These
processes were adopted in generating themes for the document analysis. After reading through
the documents, from the first page of the documents, all the concepts and terminologies in the
policy documents were broken down into codes, then, another set of codes were generated to
ensure that all related 1K concepts were captured. These codes were then separated into implicit
and explicit IK. I looked out for trends on the information explaining why IK should be
integrated, what IK is recommended and how IK should be integrated with westernized science.

An example of the codes and themes generated can be found in the analysis chapter. The implicit
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IK codes are the codes that do not directly state or explain IK, while the explicit IK codes
directly depict the IK in the documents. Sub-themes emerged after reading relevant literatures
which are related to the research questions, and the themes were expanded on through the
responses from questionnaires and interviews. The themes were generated using relevant
questions, for example, why IK should be integrated with Life Sciences in the classroom; what
Indigenous Knowledge should be integrated in the Life Sciences content and how Indigenous
Knowledge should be integrated in with Life Sciences. The two documents were analysed
separately to understand the trend from the former curriculum (NCS 2002) to the latest
curriculum (CAPS 2012) as explained in the first chapter. The policy documents were finally
interpreted, and the interpretations justified the data collected from both the questionnaire and
interviews (this can be found in the analysis chapter). The document analysis was used to answer
research question one, while the questionnaire and interviews were used to answer research

questions two and three respectively.

Questionnaire

In a qualitative study, different forms of data collection can be adapted to understand the
phenomenon being studied. One of the instruments used to collect data for this study was a
questionnaire. In research, the questionnaire is the most common data collection tool and it is
also a primary source of data collection (Adams & Cox, 2008; Okeke & Van Wyk, 2016). Okeke
and Van Wyk (2016) further explained that a questionnaire is a form of enquiry with series of
systematically arranged questions given to participants to acquire data for research.

According to Siniscalco and Auriat (2005) and Adams and Cox (2008) questionnaires as
research instruments are used by researchers to collect data from participants about their personal

experiences, views, context, and social related issues. Babbie (2010) refer to a questionnaire as a
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document which contains questions that are designed to prompt information that is suitable for
analysis; they are designed to encourage participants of a study to respond towards the
completion of an investigation (Okeke & Van Wyk, 2016). Questionnaires are used by
researchers to enable participants to be involved in a research, however, Cohen et al. (2005)
posited that participants are not observed as an object of the research process, but rather observed
as subjects. According to Okeke and Van Wyk (2016) the questions contained in a questionnaire
must be free from unnecessary jargons, bias, double-barrelled questions, ambiguity and

emotionally charged terms, for the participants to understand them correctly.

Okeke and VVan Wyk (2016) are of the opinion that the type of questionnaire considered
appropriate for a particular study can be determined by the problem to be investigated and the
objectives of the study. It must consider the ‘who’, ‘when’, ‘where’, ‘what’ and ‘how’ of the
situation of the research. According to Cohen et al. (2011) the size of the sample determines the
structure of the questionnaire, that is, usually if the sample is large, the questionnaire will be
more structured, numerical and closed; and if the sample size is small, the questionnaire may be
more open and wordy. Therefore, in most cases, questionnaires that are designed for larger
samples are mostly quantitative and the smaller samples are usually qualitative in nature (Cohen
et al., 2011). For this study, a small sample (13 Grades 10, 11, 12 teachers in four peri-urban
township schools) of participants was used to investigate, give a detailed and descriptive analysis
of the phenomenon under study. Okeke and Van Wyk (2016) posit that in a questionnaire, the
questions are in two categories, and they are: closed-ended and open-ended questions. According
to the author, closed-ended questions are structured kind of questions, they usually require a yes

or no, true, or false answers and rating scales. They are time-consuming while constructing them
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but can be completed in a short time. In closed-ended questions, participants are not free to
present their views as in open-ended, and the responses expected of them are usually rigid. It is
mostly used in quantitative or evaluative research where respondents are expected to choose
appropriate answers as they deem fit. The advantage of a closed-ended question is that the
responses are easy to code, analyse and compare and it can be answered by anyone, whether
literate or not, as long as the wording is straight-forward and simple. It is restricted in such a way
that participants can only respond to alternative responses given by the researcher, which can
lead to mixed feelings for the participants (Okeke & Van Wyk, 2016). On the other hand, open-
ended questions are less structured and pre-fixed alternatives are not given to participants as in
closed-ended. For this study, participants were given the opportunity to express themselves and
the expected responses were not limited. For example the following questions are samples of the
nature of the questions administered, Q1: “What do you understand by the word, indigenous

knowledge”? Q2: “What does indigenous knowledge system mean to you™?

The above questions were examples of the types of questions teachers were asked to elicit
their IK. From the participant’s responses, a researcher could develop a question for an
interview, and more ideas from the participants could be revealed to the researcher to deepen the
research. Most times, participants might give unnecessary or irrelevant and long responses to
questions, and sometimes no answer is given. Also, sometimes open-ended questions might be
intimidating, thereby getting the participants confused and lost. However, to circumvent this
issue, the questionnaire was piloted before it was formally administered for the main study. This
study adopted the open-ended type of question, as it allowed for participants to express their
views freely about IK and how they incorporate IK with their Science teaching. Participants also

had the opportunity to express their views on the importance of IK to Science teaching.
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According to Okeke and Van Wyk (2016) there are basically two modes in which
questionnaires can be distributed to participants, that is, online questionnaires and paper-based
questionnaires. A researcher may decide to choose a particular type based on the type of study
being carried out and based on convenience (i.e. time and distance). For this study, a paper-based
questionnaire was administered to participants since participants might not have access to the
internet to be able to respond. The questionnaire allowed participants to be actively involved by
asking those questions that were related to their IK and subject of specialization. While
administering a questionnaire for a study, Cohen et al. (2005) advised that research participants
must not be forced to complete a questionnaire for a study by a researcher; instead the
participants should be invited to complete the questionnaire, it should be their personal decision
to participate voluntarily. Participants’ voluntary participation in completing the administered
questionnaires was ensured in this study.

McMiillan and Schumacher (2006) and Okeke and Van Wyk (2016) posited that data
collection tools are known generally to have both strengths and weaknesses, the weaknesses of a
questionnaire is such that: first, it is not as flexible as an interview question, therefore, it is
advisable to administer it along-side an interview; second, the rate of responses from mailed
questions may be low due to lack of interest and time, and might be accepted as final data since,
the participants might not be reachable; third, questions that are biased may alter the findings of
the study; fourth, scoring of open-ended section of the questionnaire is most times difficult; fifth,
the questions are only restricted to the participants that can read and write. The strengths are:
first, they are easy to code, score and analyse; second, participants are given enough time to give
their responses; third, it encourages anonymity of the respondents in the sense that participants

do not write their names on the questionnaire; fourth, it can be answered at the participants’ time
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and pace; fifth, training is not required for coding, analysing and interpreting data. Although, I
disagree with this fifth reason because, researchers need to learn how to use various analytical
tools for coding and data analysis through webinars organized by the organization where the
research is taking place. This study considered the strengths and weaknesses mentioned above, to
enable the participants enough time to complete and return the questionnaires. It was the
responsibility of the researcher to administer the questionnaires to the participants of the research

and later on collect the filled questionnaires in order to avoid delayed emails.

Description of data collection tool (questionnaire)

This section describes the structure of the questionnaire and the items. The open-ended
items were tabulated, and the possible meanings briefly explained in the table. Follow-up

questions for the interviews were also established in this phase.

Structure of the questionnaire: Teachers’ Indigenous Knowledge System Questionnaire

(TIKSQ)

The questionnaire for this study (TIKSQ) was adapted from an existing instrument by
Cronje et al. (2015) which were used to investigate teachers’ views on the Nature of Indigenous
Knowledge and NOS (VNOIK). The questionnaire was developed based on the Views of Nature
of Science (VNOS) and the Nature of Indigenous Knowledge (NOIK) framework (Cronje et al.,
2015). The questionnaire items were suitable for my study because of its ability to elicit
teachers’ views of IK and the perception they hold regarding its integration. Most of the
questions were modified by the researcher and supervisors who are knowledgeable and familiar

with the phenomenon to suit the study. The rationale behind the questionnaire was to elicit
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teachers’ IK, after which the teachers’ responses were used to develop questions that were used

to interview them and further elicit their views of IK.

The questionnaire (check appendix 3) for this study had three sections, the first section
comprised of the participants information (gender, specialization, experience, etc.) the second
section comprised of open-ended questions and it targeted to answer research question two and
three, and more information was acquired during the interview. Section three comprised of an

open space for more information from participants.

The Open-Ended Questions. The open-ended questions had 11 items and were analysed
deductively. Table 4 below shows the items (questions) of the questionnaire that was adapted for

this study and the possible connotations of the items.

Table 4

Depicting the items of TIKSQ adapted for this study

Teachers’ Indigenous Knowledge System Questionnaire (TIKSQ)

Questionnaire ltems Possible meanings

Q1: What do you understand by the term, | Participants’ view  of Indigenous

indigenous knowledge? Please explain Knowledge
Q2: What does indigenous knowledge Participants’ personal and professional view
system mean to you?

of Indigenous Knowledge
A) As a person

B) as a Science teacher

Q3a: Is indigenous knowledge important? Participant’s’ views of the importance of

Yes/No Indigenous Knowledge.




3b: Is
Yes/No

indigenous knowledge Science?

Participants’ understanding of IK as Science

Q4: What makes indigenous knowledge
different from other knowledge system (for

example, Westernized Science)?

The differences between IK and other

knowledge systems (ways of knowing)

Q5: Practitioners of indigenous Science
(e.g. elders, herbalists, traditional healers)
observe nature to generate knowledge. Do
they do experiments? Yes/No

How do they validate this knowledge?

Understanding the Science in IK and its
relationship with WS

Q6: How is Indigenous knowledge carried
on from one generation to another?

6b:  Does this knowledge stay same?
Yes/No

The means in which IK is preserved and its

existence

Q7: Myths are stories that are told in
different cultures by elders from one
generation to the next. What roles do you
think myths and rituals play in indigenous
knowledge systems?

The roles myths and story-telling plays in
preserving IKS

How does

Q8:

reflect the social and cultural values of a

indigenous knowledge

people?

Participants’ views of the social and cultural

values of IK among the people

Q9: Can indigenous knowledge be used to
explain Life Sciences concepts in the school

context?

Participants’ views of the possibilities of

integrating IK and WS in Life Sciences

Q10: How can Life Sciences be taught in
the classroom using indigenous knowledge?
Please explain and provide examples

Participants’ views of the possibilities of
integrating IK and WS in Life Sciences

classrooms

Q11: Does the curriculum explain what and
how you should implement indigenous
knowledge in the classroom? Please provide

Participants’ knowledge and view of the

mandate of the curriculum to integrate IK

118
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an example from the CAPS document. and WS in the Science classroom and how

this can be done.

More information regarding indigenous Participants’ additional views of IK
knowledge

Table 4 above represents the 11 items posed to elicit teachers’ IK and the possibilities of
integrating such knowledge with Westernized Science in their Science classroom. The first eight
items on the questionnaire were posed to ascertain teachers’ views of IK, while the last three
questions were posed to elicit teachers’” knowledge of integration and how this can be done in the

Life Sciences classroom.

Interviews

Interview in qualitative research is a technique in data collection, it is viewed as a
systematic activity a researcher could learn to do well (Merriam & Tisdell, 2015). According to
DeMarrais (2004) it is a process whereby researchers engage participants in a conversation based
on questions that are related to the study of interest. It is done to elicit information from the
participants based on their shared experience on the phenomenon under study. Merriam and
Tisdell (2015) explains three main types of interview when conducting a research, this includes,
structured or standardized, semi-structured and unstructured interview. The structured or
standardized interview is usually an oral method of a written survey (Merriam & Tisdell, 2015),
it is used mostly when a large sample is involved in a research, to generalize the obtained
findings (Opie, 2004; Merriam & Tisdell, 2015). The limitations of structured interview are in its
inability to allow participants to divulge other necessary information or their perspectives of the
world that could enrich the data, thereby restricting them within expected responses suggested by
the investigator (Breakwell & Rose, 1995; Merriam & Tisdell, 2015). Semi-structured interview

always provides adequate data because of its flexibility in allowing participants to give several
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responses without restriction (Descombe, 2008), and also gives the researcher the chance to
probe any particular aspects that come up as well. The questions in semi-structured interview are
worded flexibly and less structured; therefore, participants have the freedom to give more
information as they could while the researcher has little control over their responses (Merriam &
Tisdell, 2015; Opie, 2004; Descombe, 2008). The interview is also guided by questions that have
been listed by the researcher, to be explored during the interview. This helps the researcher to
respond and understand the situation on ground, the respondents emerging worldview, as well as
innovative ideas emerging from the topic (Merriam & Tisdell, 2015). The unstructured interview
is informal, and it provides huge amount of data which requires more expertise and a lot of time
to analyze (Opie, 2004). There are no pre-determined questions, and it is basically exploratory.
According to Merriam and Tisdell (2015) it is more useful for a researcher who does not know or
have enough information about a phenomenon to ask appropriate questions. Both the structured
and unstructured interviews are inappropriate for my study because specific and depth of
information is needed for my study, which cannot be achieved from the structured interview, the
time constraint from huge data and sourcing for expert researchers might not be achievable. The
suitable interview used for my study was the semi-structured interview because, it enabled me to
probe the ideas of the participants further and understand their views regarding the teaching of
IK and how they intend to incorporate it with their teaching. The semi-structured interview
questions were inspired by the responses from the questionnaire administered to participants to
further elicit their understanding of IK. The following are examples of the interview questions
that were asked during the one on one conversation with participants. The focus of the interview
was to find out the teachers’ understanding of IK; explore how they use IK in the classroom, and

how they thought they could integrate IK better in the Science classroom teaching practice and;
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to examine their understanding of what the CAPS document says about integration and how they

implement it within the classroom practice. The complete questions can be found in appendix 4

In this study, I used the research questions to organise the data into episodes. To achieve
this, data was transcribed and then analysed just like Boyce and Neale (2006) suggested. As
Merriam and Tisdell (2015) explained that data analysis is a process used in answering research
questions posed in a study. For data transcription, the audio recordings from interviews were
transcribed verbatim and they served as raw data for this study. After the transcription process,
the data was member-checked (respondent validation) by soliciting feedback from the
interviewed participants on the transcribed responses and emerging findings. This helped in
ensuring accuracy of the data as well as reducing the errors that might emanate from the

transcription process.

The transcribed data was coded by assigning emerging themes to the data as | analysed
the transcripts, this was a way of transforming data as | analyse. Merriam and Tisdell (2015)
suggest that the transcribed data should be read over and over again to make sense of the data
until themes begin to emerge and patterns formed. The emerging themes can be subsumed into
each other or expanded. The segments in a data set found to be responsive to the research
questions of the study is known as a “unit of data”, and it is a possible answer to the questions
posed (Merriam & Tisdell, 2015). The authors further explain that any meaningful segment in a
data is a unit of data. In my study, teachers’ indigenous knowledge and the possibilities of

integrating it with their teaching was my supposed unit of data.
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Trustworthiness of the Study

In qualitative research studies, data quality is immensely important, and it is determined
in most cases by the quality of each strand that is involved. Trustworthiness is regarded as an
amalgamation of both validity and reliability (Letts et al., 2007). Furthermore, the quality of
findings and data is classified by the authors to consist of dependability, conformability,
credibility, and transferability. Hence, Cohen, et al. (2005) posited that validity is an important
key for effective research. Validity in a qualitative research could be achieved through the
number of participants approached, richness, depth, and scope of data collection, as well as
researcher objectivity. There is a possibility that the combination of different methods of data
collection and how it is analyzed and interpreted could strengthen the validity of a research.
Merriam and Tisdell (2015) viewed validity and reliability as concerns which can be adopted by
paying attention to the conceptualization of a study and the manner at which the collection,
analysis and interpretation of data and the presentation of findings are done. According to
Creswell (2014) qualitative and quantitative criteria in a mixed methods design are applied to
give assess to the trustworthiness of a study. Trustworthiness in a qualitative research has
approaches based on questions and worldviews that can be used to establish the trustworthiness
and authenticity of a study (Merriam & Tisdell, 2015). Lichtman (2013) posited that the criteria
for a good qualitative research is when the researchers’ role and their relationship to the
phenomenon under study is explicit, emphasize the importance of the topic under study, making
explicit on how the study was carried out, and presenting convincingly the findings of the
research. In all research, internal validity focuses on the meaning of reality, it interrogates how
research findings correlate with reality, how consistent are the findings with reality, are

researchers measuring what they intend to measure? (Merriam & Tisdell, 2015). However,
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Maxwell (2013) agreed that reality can never be captured, this is because “validity is never
something that can be proved or taken for granted: it has to be assessed in relationship to the
purposes and circumstances of the research, rather than being a context-independent property of
methods or conclusions” (P. 12). Reality is interpreted by directly accessing the participant’s
interviews and observations because the participants are the primary instrument of data
collection. According to Merriam and Tisdell (2015) there are various strategies to ensure the
internal validity of a qualitative research. The first and the best strategy to ensure internal
validity of a research is through ‘triangulation’, and it is of four types: use of multiple theories,
multiple sources of data, multiple methods, and multiple investigators. Triangulation is viewed
as the main strategy for ensuring validity and reliability in a study. Multiple sources of data were
used in this study to triangulate data collected. Triangulation will be explained in detail in the
next section. The second strategy to ensure internal validity of a research is known as the
‘member check or respondent validation’. Maxwell (2013) posited that in this method, a
researcher solicits feedback on findings emerging from a set of people interviewed. This helps
the researcher to avoid misinterpretation of participants’ views and their perspectives of what is
happening or what they do, as well as identifying biases that might arise from what they
observed. The data collected for this study were transcribed verbatim, and the emerging
transcripts were sent to each of the participants of the study for member-checking. This was done
to ensure trustworthiness of the research findings. The third strategy to ensure internal validity
by Merriam and Tisdell (2015) is ‘adequate engagement in data collection’. This involves
making sure that the emerging findings and data collected for the study is saturated. The moment
the researcher realizes that there is no new information emerging from the data, and begins to

hear or see similar results repeatedly, and this could imply that the data or findings are saturated.
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This strategy according to Merriam and Tisdell (2015) is more meaningful when a researcher is
trying to get close to how participants view and understand a phenomenon. For this study, data
collected were adequately engaged with to ensure that all information was saturated, and no
information was left out. The fourth strategy to ensure internal validity is ‘researchers’ position’.
It deals with the effect a researcher has over his/her research and vice versa (Probst & Berenson,
2014; Merriam & Tisdell, 2015). Researchers are expected to explain their dispositions,
assumptions, views and biases regarding the research they are about to conduct, this is because it
enables the readers to understand a researchers’ value and expectations, how they interpreted
data and how they arrived at a particular conclusion (Maxwell, 2013; Merriam & Tisdell, 2015).
The fifth strategy for ensuring internal validity is ‘peer examination/review’. This strategy takes
place when peers or a committee is set up to critique a research that has been conducted by a
researcher. The critique is done to give a feedback to the researcher as to where and what can be
strengthened in the research. The article is often sent to peers who are familiar with the study.
The article can also be sent to colleagues to review thoroughly by looking through the data and
assessing the plausibility of the findings based on the data provided (Merriam & Tisdell, 2015).
The data collected for this study was peer reviewed by members of the research group and
supervisors who understands the phenomenon under study.

The internal validity strategies mentioned above was taken into consideration in this
study. In my study, the content of the interview schedules was extracted from direct response from
teachers’ views of IK. The validity of my study was enhanced through triangulation of the data
collected from different sources such as questionnaire, interviews, and document analysis. | looked
out for consistency when comparing the findings from the data sources to enhance the result obtained

from the study. While designing a study, qualitative researchers should be concerned about validity
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and reliability as factors to be considered as well as analyzing results and judging the quality of the

study (Patton, 2015).

The internal validity was enabled by having the interview items scrutinized by senior
academics in the relevant fields (Maree & Van der Westhuizen, 2014). Validity establishes
whether or not the study actually measures what it is supposed to measure (Phillips, 2008). To
reduce the chance of researcher bias and provide triangulation, data collected was analysed from
multiple sources, including questionnaires, transcriptions of participant interviews and analysis
of the curriculum documents. Qualitative researchers are mostly interested in the consistency of
research findings with the data collected. Therefore, the consistency and dependability of the
findings of this research was ensured by triangulating data collected for the study and peer

review.

Triangulation of Data

Triangulation in qualitative research is one of the most common methods of making sure
that there is credibility of findings in a study. Triangulation deals with the use of various data
sources in a way that the coherent justification for the themes is built with the evidence gathered
(Jonsen & Jehn, 2009). Patton (2015) surmised that triangulation is of different forms and they
are: ‘investigator triangulation” which involves the process of collecting and analyzing data by
multiple investigators; ‘theory triangulation’ deals with having various hypotheses in mind to
approach data. It helps researchers to understand how each of the hypotheses relates to the data
collected for the study (Seale, 1999, p. 54); ‘methodological triangulation’ involves the use of
different research methodology such as qualitative and quantitative methodologies to collect and
analyze data in a study; and ‘data triangulation’ deals with the use of different data sources in a

study. It involves comparing data collected from interviews, questionnaire and document
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analysis at various places, time, and people. The author posits that “triangulation, in whatever
form, increases credibility and quality by countering the concern (or accusation) that a study’s
findings are simply an artifact of a single method, a single source, or a single investigator’s
blinders” (p. 674). Hence, my study adopted the data triangulation method. Due to the nature of
this study, data was triangulated using questionnaires, interviews, and document analysis.
Document analysis was carried out to understand why, what and how the curriculum expects
teachers to integrate IK and westernized science before administering the questionnaires. The
questionnaires were then designed adapted and refined to elicit teacher’s views of IK and the
possibilities of integrating such knowledge with their Life sciences concepts in their science
classroom. To elicit more information from teachers and to ensure credibility of the data source,
one-on-one interviews were conducted with the participating teachers. The responses from the
questionnaires administered to teachers were analyzed and some common trends were formed.
These trends were used to develop questions for the interviews and each of the teachers was
asked to provide more information regarding their responses on the questionnaires. Triangulation
of the data that emerged from these instruments helped to validate the findings of this study
(Merriam & Tisdell, 2015). Triangulation of data was used in this study to build coherent
evidence by cross-checking and comparing data collected through questionnaire, interviews and
document analysis, as the three-main source of data collection to understand teachers’ IK and the
possibilities of integrating such knowledge with Life Sciences in their classrooms.

Piloting the Study

This study adopted a qualitative case study research as a methodology as explained
earlier. The focus of the study is to understand teacher’s IK and the possibilities of integrating

such knowledge with their Life Sciences teaching in the classroom. A typical purposeful
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sampling was adopted for this investigation just like the main study. To ensure feasibility and
validity for the main study, a pilot study was designed and carried out with Life Sciences
teachers before the main study was carried out. Thirty-eight questionnaires were given out to
teachers and only 8 of the questionnaires were returned by teachers. The sample size includes
eight male and female teachers from three peri-urban high schools in the township of Ekhuruleni
metropolitan municipality school district in Gauteng, South Africa. The instrument for data

collection for this pilot study was an eleven-item open-ended questionnaire.

Okeke and Van Wyk (2016) is of the opinion that a pilot study most times deals with a
small investigation, having the aim of gathering information before the main study is conducted,
and testing the validity and feasibility of the research procedures. A pilot study involves the use
of instruments to run a trial for the main study; it is used to enhance feasibility in a study
(Teijlingen & Hundley, 2002). Since it is a pilot study and not the main study, the researcher
decided to make use of the small sample available for the pilot. However, it is said that, a
researcher must take into consideration some factors while piloting their research, and such
factors includes, “participants’ understanding of the questionnaire, resources needed, time it will
take to complete the questionnaire and how that may influence the attitude of the participants”
(Okeke & Van Wyk, 2016, p. 372). The factors mentioned above were used to analyse the

responses obtained from the participants and to ensure feasibility of the study.

Participants’ Understanding of the Questionnaire

The data collected from the pilot study was analysed and it revealed that the teachers who
participated in the pilot research understood the questions portrayed in the questionnaire. Almost
all the teachers who participated answered all the questions except a few who skipped one or two

questions. The percentage return of responses to the questions was 90%. As part of the roles of a
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pilot study, this was done to ascertain whether the participants of the research responded to all

the questions asked (Okeke &Van Wyk, 2016).

Each of the items and responses on the questionnaire were inter-rated by the researcher
and other team members and the questions were rated 100% for understanding. It was agreed that
the teachers showed understanding of the questions asked, by checking whether their answers
were justified. This corresponds with Okeke and Van Wyks’ (2016) opinion on checking
whether the questions asked during a pilot study yielded “sufficient range of response” from the
participants (pg. 378). In this case, the opinions of the participants on the soundness, readability
and flow of the questionnaire (Okeke & Van Wyk, 2016; Shenton, 2004) was sought by the
researcher, as encouraged by the authors. For example: one of the teachers who participated in
the pilot study was asked about the simplicity of the questionnaire, and he said, and I quote “It
was not difficult, it was open-ended”. According to Guba and Lincoln (2001) one of the ways of

ensuring the authenticity of the research is by ensuring fairness in the research as suggested.

In the end, it was agreed that most questions should be left the way they are, while some
were adjusted for a better understanding. To make the questions easier, there were minor
adjustments made on question 3, 4, 5, 7 and 8, due to some nuances as suggested by Okeke and
Van Wyks’ (2016) and Shenton (2004). However, one of the roles of a pilot study according to
Okeke and VVan Wyk (2016) is to rephrase questions that were not well answered by the
participants of the pilot study as expected by the researcher. At the end of the inter-rating
process, it was agreed that since only minor questions were adjusted, there will be no need to re-

pilot the study.
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Resources Needed for the Research

To pilot a study, resources for a successful pilot is also required. For example, money
used while designing the questionnaire and going to the contexts where the pilot study is to be
conducted must be considered (reaching teachers); modifying the questionnaire, reproducing the
questionnaire and getting ready to give it out. This will help the researcher to have insight of
what to do and how to go about them during the main study. A researcher may also need funding

to be able to ensure a successful pilot study.

Time Taken and Attitude of the Participants

One of the resources that must be considered while piloting a study according to Okeke
and Van Wyk (2016) is the time it will take participants to complete the questionnaire and how
that may influence their attitude towards the phenomenon being researched about. This influence
is known by researchers such as Guba and Lincoln (1985; 2001) and Mertens (2018) as a process
whereby the participant’s interest and awareness of 1K were catalysed by the inquiry process.
The time it took for participants to complete each questionnaire must be monitored, to help the
researcher determine whether the time spent was reasonable enough (Okeke & Van Wyk, 2016)
and if there is need to reduce and adjust the questions for a shorter time frame to ensure fairness
(Shenton, 2004). For example, when a participant was asked about how much time it took to
complete the questionnaire, he responded by saying that it took him 45minutes to complete the
questionnaire. One of the participants indicated that he did not take note of the time because; it
was completed at different intervals when they had the time to fill it. At the time of the pilot
study, it was also found that most teachers were not interested in completing questionnaire, with

the excuse of not having a free time to complete it. This can be a factor to be considered while
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conducting a research, as teachers show lack of interest in participating in any research study,

except when persuaded and motivated.

According to Okeke & Van Wyk (2016) a pilot study is not the main study; however, it is
designed to ascertain the accessibility and feasibility of the research instrument before
commencing data collection for the main study, that is, using the pilot study to test the worth of
the study and whether the questionnaires needs to be adjusted or changed (Shenton, 2004). For
this study, the worth of the research was tested, and the researcher saw the need to carry on with
the main research while few adjustments were made to the questions. The adjustment was to
make it a bit clearer than it was before, to ascertain a better response from teachers during data
collection for the main study. Also, the relevance of the research was identified and related with

from the responses given by the participants.

The responses from the questionnaires were inter-rated by the researcher and members of
the research group to ascertain the credibility of the research (Guba and Lincoln, 2001). This
also, helped in ensuring accuracy of the data as well as reducing the errors that might emanate
from the questions. A thematic analysis was adopted to analyse the responses from the
questionnaire. This help to understand teachers’ IK, awareness and the possibilities of integrating
their knowledge with Westernized Science in the classroom. The participants were given
pseudonyms such as T1, T2, T3, T4.... for anonymity. Participation was voluntary, and
participants were made to understand that they are free to withdraw from the research anytime

they wished.
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Ethical Considerations

All data collection processes emphasized in this study began and ended with ethical
considerations. Ethical issues are inevitable in qualitative and quantitative educational researches
Just like Creswell (2012) pointed out that quantitative and qualitative research in education
inevitably carries ethical issues, because it involves data collection from peoples’ experience and
about them (Creswell, 2012). | ensured that | developed a good work relationship with the
community where the research took place. This was done by observing all protocols and laid
down rules by the community. Also, Merriam and Tisdell (2015) in their study explain that
validity and reliability of a study is influenced by ethics of the researcher. Also, Patton (2015)
recognizes the fact that the credibility of the investigator along-side the rigorous methods of
research are crucial factors for ensuring the credibility of a qualitative research. Hence, the
trustworthiness of the data collected is directly coupled to the trustworthiness of investigators
who collect data and analyse them, and how they demonstrate their competence. Qualities such
as: the research design, methods, analytical techniques are important in all research because there
is need to trust that the research was conducted with integrity as well as the ethical viewpoint of
the researcher (Merriam & Tisdell, 2015). It depends and involves rigorous thinking about
everything including the data analysis. There are laid down rules, guidelines and policies by
Government officials, professional bodies, and institutions, but the researchers’ ethical practice
depends on his/her own ethics and values (Merriam & Tisdell, 2015; Tracey, 2013). According
to Tracy (2013) ethical issues can be situational (ethical issues in the research context) and
relational (investigators’ awareness of personal role and impact they have on relationships with
participants). It goes beyond just collection of data but seeing the participants as humans/people

and not just mere subjects for research story. Investigators must consider protection of the
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participants from harm, allowing them right to their privacy, the idea of informed consent and

issues regarding deception before embarking on the research journey (Merriam & Tisdell, 2015).

In qualitative research, data collection techniques through interviews have their own
ethical issues. Therefore, Stake (2005) suggested that because “qualitative researchers are guests
in the private spaces of the world. Their manners should be good and their code of ethics strict”
(p. 459). Merriam and Tisdell (2015) explain that during interviews, participants are bound to
either benefit from the research or run a risk of their privacy being invaded. They are likely to be
embarrassed by the questions asked by the researcher or might regain self-value from the topic of
discussion. Also, during observation if the researcher should observe a group of participants
without their consent or awareness of the participants, ethical issues such as invasion of privacy
and informed consent may arise (Merriam & Tisdell, 2015). Regarding ethical issues of
psychology that might emanate during data collection, Patton (2015) suggests that a researcher
might have to refer such a participant to resources to help in dealing with such problem. This is
because the researcher is no therapist, judge, nor unresponsive to the suffering of participants or

resurrection of their past experience, rather the main task is to gather data for the study.

Hence, for this study, | started by obtaining ethics approval from the University of the
Witwatersrand non-medical human research Committee and Gauteng Department of Education
(GDE). Teachers were provided with detailed information sheets regarding the research. Also,
consent forms were given to the teachers of the classes selected for the research, the principal of
the participating schools concerned to indicate their willingness to voluntarily participate in this
study. Teachers were asked to sign the consent forms given to them before the commencement

of the research. Permission for voice recordings was also obtained from the participants of the
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study. The consent forms explained the purpose of the study, its benefits, the confidentiality, and

anonymity of the data to be collected.

It was indicated in the consent forms that the participants’ freedom to withdraw at any
stage without any negative effect on them will be allowed and this was strictly adhered to during
the process of carrying out this research. In summary, in the process of reporting this study,
pseudonyms (T1, T2, T3...... ) were assigned to the participants of the research and no personal
information was revealed during the course of this research. As a researcher, all ethical issues

that could emanate from the study were avoided as much as possible.

Data analysis

To answer the research questions, data collected for this study were analysed so as to
develop a holistic understanding of the teachers’ IK and the possibilities of integrating such
knowledge with their Life Sciences teaching and learning. As explained before, data for this
study was collected through questionnaire, interviews, and document analysis and the interviews
were audio recorded and analysed verbatim. Merriam and Tisdell (2015) posited that “qualitative

data analysis is primarily inductive and comparative” (p. 201)

Boyce and Neale (2006) in their study revealed that qualitative studies typically display a
great volume of data to be analysed, summarised, and interpreted. Data analysis is a process that
involves the organization and interpretation of visual materials (linguistic) to produce statements
regarding dimensions and structures that are implicit and explicit. This structures and dimension
create meaning-making and what is represented in the material to be analysed (Flick, 2014). The
moment data collection is done, there is need to organize and manage it, after which categories

must be formed.
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In relation to the step by step of data analysis, the explanation given by Boyce and Neale
(2006) is that in the process of analysing data, the researcher must first transcribe the data
collected and secondly, analyse all interview data by reading carefully through the interview
responses and looking for patterns or themes among the participants, then making groups of
themes in a meaningful way. According to Merriam and Tisdell (2015) data collected for a study
and its analysis can be done in and out of the setting. There is a possibility that an investigator
can simultaneously be doing some simple analysis while in the process of data collection and

between the activities of data collection.

Organizing and managing data involves devising some systems early in the study. This
process involves coding. Coding according to Maxwell (2012) is the main categorizing strategy
in a qualitative research which deals with fracturing and rearranging the data by placing it into
categories that can help in its comparison. Coding is a process of assigning words to various
parts of data to give easy access in retrieving some specific fragments of the data (Merriam &
Tisdell, 2015). For this study, coding was done manually to ascertain a better organizing and
understanding of the data. Since the process of data analysis involves making sense out of the
data, it also involves reducing, consolidating and interpreting what the investigator has seen and

read as well as what the participants have said (Merriam & Tisdell, 2015).

Data was triangulated by cross-checking the data that was collected both from interviews,
guestionnaires, and document analysis. This enabled me to identify the consistency of the
emerging findings, ensuring the authenticity of the data and internal validity of the research.
Researcher bias was avoided by understanding the views of the participants as well as taking

note of the exact views of the participants.

Summary
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In this chapter, the use of a qualitative case study was discussed in-depth. Qualitative
research involves real life experience in the context of the participants. Case study methodology
in relation to a qualitative research was discussed and how it fits the research. A purposeful
sampling chosen for this study was discussed and how data was collected from different
participants of the research was stated as well. The use of instruments such as questionnaires,
interviews and document analysis to collect data for this study were explained in detail. The

method of data analysis and Ethical considerations for the study was discussed in-depth.

Chapter Five

Results and Discussion

This research examined teachers’ 1K, how they integrate such knowledge in their
multicultural Science classroom (see chapter two) and also probed their ideas on how IK could
be further integrated into classroom teaching practices with the aim of making Science more
accessible to learners. This study engages a qualitative case study design and data were collected
from four peri-urban schools in the Gauteng province as presented in the methods section. The
responses gathered via participants’ response to questionnaires and interviews were coded and
then themes were formed and were categorized using the Barnhardt and Kawagley (2005) Venn
diagram of the relationship or link between indigenous and westernized worldviews of Science.
Also, the South African NCS (2002) and CAPS (2012) policy documents were analysed to
understand the curricular focus and expectations of IK for teaching and learning of Science in the
multicultural classroom, as well as instructions on how it should be integrated. More details of
the research design have been provided in the methodology section, including the methods of
data collection. In this Chapter, the results and discussion from the data collected for this

research study are presented in three parts. Part one represents the document analysis of the NCS
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(2002) and CAPS (2011) policy documents (this will answer research question one), part two
represents the results and findings from the qualitative data collected via questionnaires and
interviews (this will answer research question one two and three) while part three represents an

integrated discussion on the research questions that have been addressed.
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PART 1: Document Analysis

Words that reflect IK in the curriculum were searched for and analysed on how they were
used, why they were used and what they were used for. In this study, | analysed the content of
the South African policy documents (NCS 2002 and CAPS 2011), by generating codes and
themes through the application of thorough and practical knowledge of the phenomenon (1K)
under study. The policy documents were analysed in connection with the phenomenon under
study and based on literature described in the methods section, this analysis helps to provide
insight on the significance of IK in the curriculum documents and its integration in the Science

classroom.

Analysis and Interpretation of NCS 2002 and CAPS 2012 Policy Documents

The data presentation of the policy document analysis is made up of codes and themes
that were generated during the content analysis. The codes and themes were provided (tables 4,
5, 6, 7, 8, 9) in the next section as an example of what it represents. The NCS and CAPS policy
documents analyzed were for Grades 10, 11 and 12, Life Sciences subjects. Below is a
description of the features of the policy documents, while a detailed description on the history of
both documents NCS 2002 and CAPS 2012 can be found in the first chapter of this research

study.

Description of the NCS 2002 Policy Document. The NCS for Life Sciences for Grades
10, 11 and 12 is a formal curriculum which is divided into four chapters. Each chapter is aligned
to the curriculum as follows. Chapter one deals with the general description of the design and
principles of the NCS from Grades 10 to 12, introducing the reader to the curriculum. Chapter

two gives a thorough description of the definition, scope, purpose (why), career links and the
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subject learning outcomes. This chapter also gives orientation to the subject statement. Chapter
three, deals with prescribed content (what to teach .i.e. the intended curriculum), and contexts for
subjects and assessment standards for each of the learning outcomes. The proposed context and
content to attain assessment, teach and learn are provided at the end of this chapter. Chapter four
of the NCS covers the ‘generic approach to assessment’ recommended by the NCS. A table
describing the subject specific competence is constructed at the end of the chapter. The NCS
provides the scales, codes, and competence descriptions for each grade. The codes generated for

the NCS 2002 policy document can be found in appendix 7.

Description of CAPS 2012 Policy Document. The CAPS 2012 is a South African
policy document that is divided into four sections, and each section describes the content of the
document as outlined next. Section one introduces the audience to the curriculum background
and overviews, aims, and time allocation for various learning phases (foundation, intermediate
and senior). Section two describes the Life Sciences content and its organization in the
curriculum, the purpose and the three specific aims of learning Life Sciences, time and resources
needed to teach Life Sciences. This section describes ‘why’ Life Sciences and IK need to be
integrated in the classroom. For example, “Appreciating and understanding the history,
importance and applications of Life Sciences in the society” (DBE, 2011). Section three
describes Life Sciences content in different Grades 10, 11 and 12; this includes what to teach in
the Life Sciences classroom. Section four contains general assessment of Life Sciences, formal
and informal for Grades 10, 11 and 12, assessment requirement for Life Sciences from Grades

10-12, and end of year examinations procedures.

The contents of both documents NCS 2002 and CAPS 2012 were analyzed and the

identification of IK in the curriculum revealed three main themes, i.e., why there should be a
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focus on IK while teaching Life Sciences, what to teach (what IK should be integrated with Life
Sciences) and how to teach (examples can be found in the next sections of analysis). The reason
for this document analysis is to identify how IK is represented in the policy documents and how
this relates to the teacher’s expression of the possibilities for integration of IK in classroom
teaching of Life Sciences. The themes and codes referred to below follow the method outlined by
Braun and Clarke (2006) as explained in the methods section. Tables (5, 6, 7, 8, 9, 10) depicting
the codes generated, and the themes that emerged from the NCS and CAPS documents analysis
are presented in the next section. Themes ‘why IKS, what IKS and how IKS can be integrated’

emerged from the data for this study.

Research Question 1: How is Indigenous Knowledge represented in the Grades 10, 11 and

12 Life Sciences curriculums (NCS & CAPS) in South Africa?

The codes generated were further broken down into sub-codes and themes were formed.
The implicit IKS are the codes which are more aligned with Westernized Science, but could still
relate with IK. For example; on the implicit column, social transformation, human impact on the
environment, new knowledge discovery, carrying out investigation and experiments, to mention
a few, are all everyday concepts related with Westernized nature of Science. They are not
indigenous to the South African context alone. However, the implicit IKS are referred or implied
in the document with the IK not necessarily showing clearly. The concepts mentioned above can
also be found in IK, but in this case, the curriculum did not clearly state its relationship with IK.
The explicit IKS are concepts that connotes and are closely related to IK or are directly IK
concepts. They are concepts that come across quite evidently in the policy documents focusing
on IKS. As shown in tables 5 and 6; 7 and 8; and 9 and 10 below, three themes emerged as to

how IK is represented in the curriculum, namely; why IK should be integrated with Life
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Sciences; What IK should be integrated with Life Sciences and; how IK should be integrated
with Life Sciences in the classroom. The policy documents (NCS and CAPS) were both analyzed
to answer the above research question using the mentioned themes (see table 5 and 6; 7 and 8; 9
and 10 below). Arguments presented below reveals that the key information acquired from the
examination of policy documents, indicates the need to integrate IK with Westernized Science in

the Science classroom. The data from the document is presented below.

Theme 1: Why IK should be integrated with Life Sciences in the classroom

Considering the description of both policy documents, it was stated that the general aim
of implementing IK in the curriculum was for the purpose of “equipping learners, irrespective of
their socio-economic background, race, gender, physical ability or intellectual ability, with the
knowledge, skills, and values necessary for self-fulfillment, and meaningful participation in a
society as citizens of a free country” (DBE, 2011, p. 4, NCS). Also, it is based on the principles
of attaining social transformation (DBE, 2011 & DoB, 2003). It is focused on enabling teachers
and learners to have the sense of “valuing Indigenous Knowledge systems (DoE, 2003, p. 1.
NCS); acknowledging the rich history and heritage of this country as important contributors to
nurturing the values contained in the constitution” (DBE, 2011, p. 5. CAPS). Also, one of the
specific aims of Life Sciences that promotes the inclusion of IK in the classroom is specific aim
3, “which relates to understanding the applications of Life Sciences in everyday life, as well as
understanding the history of scientific discoveries and the relationship between Indigenous

Knowledge and Science” (DBE, 2011).
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purpose of the learning outcome came out explicitly where it was stated in the document

that:

This Learning Outcome raises learners’ awareness of the existence of different

viewpoints in a multicultural society and encourages open-mindedness towards all

viewpoints. These viewpoints are based on scientific knowledge, beliefs, ethics,

attitudes, values and biases, and may change over time due to new information

(DoB, 2003, p. 12).

Apparently, the purpose of the inclusion of IK in the curriculum is clearly stated as

teachers are mandated to integrate this worldview (1K) with their Life Sciences teaching to create

“greater awareness of the ways in which biotechnology and knowledge of Life Sciences have

benefited humankind; a deep appreciation of the unique diversity of past and present biomes in

Southern Africa and the importance of conservation” (DBE, 2011). Below are tables (5 and 6)

depicting the codes that were generated from the document analysis of NCS and CAPS and the

emerged theme ‘why IKS’.

Table 5

Depicting Generated Codes and the Emerged Theme from the CAPS Policy Document

CODES

THEME 1

EXPLICIT IKS

PAGES

To promote knowledge in local context

To Equip learners of diverse culture

To acknowledge the rich history of South Africa

To appreciate diversity of organisms in South Africa

Understanding the history of Science and IKS

Teaching IKS relating to specific topic

Exposing learners to indigenous knowledge of diverse cultures

Indigenous knowledge rooted in a different worldview

Linking IKS to specific areas of Life Sciences subject content

56
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Understanding the Relationship between IKS and Science

IMPLICIT IKS

Social transformation

Human impact on the environment

New knowledge discovery

Carrying out investigation and experiments

Systematic approach to Science enquiry

Appreciating the unique diversity of the biomes

Development of scientific knowledge

Understanding of Science roles in the society

Understanding the importance of conservation

Development of scientific skills

WHY IKS

Table 6

Depicting Generated Codes and the Emerged Theme from the NCS Policy Documents.

CODES THEME 1
EXPLICIT IKS PAGES
Accessing relevant information from different contexts 1,2,4,10
Valuing indigenous knowledge systems
The need to address the legacy of apartheid in all areas of human activity and
in education
Ensuring that the educational imbalances of the past are redressed
Participate as responsible citizens in the life of local, national and global
communities WHY IKS

Be culturally and aesthetically sensitive across a range of social contexts

Compare scientific ideas and indigenous knowledge of the past and present
culture

Recognize the wide diversity of knowledge systems through which people
make sense

Knowledge embedded in African philosophical thinking and social practices

Acknowledge the rich history and heritage of South Africa

An important contributor to nurturing the values contained in the Constitution

IMPLICIT IKS

Social transformation

Human rights, inclusivity, environmental and social justice

Understanding the interrelationship of Scienc33e

Understanding the influence of ethics and biases in Life Sciences

Accessing knowledge

Using Life Sciences concepts to explain phenomena

Develop a high level of knowledge and skills in learners

To assist problem solving in all fields
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I have looked at the ‘why IKS’ theme because it represents the purpose of integrating 1K
in the curriculum. It depicts the reasons teachers should integrated IKS with Westernized Science
in the classroom, and this resonates with the three broad specific aims and objectives of the
curriculum. Table 4 and 6 above depicts the codes that were generated from data and the
emerged theme ‘why IKS’. The codes represented in the explicit IKS section are codes that
directly connote IKS in Southern Africa. The codes represented in the implicit IKS section do
not directly connote IKS, although they can be found in the IKS context. They are more directly
linked to Westernized Science. The reasons for integration are explicitly stated, and all of these
aim at a particular purpose of building an egalitarian society, where every culture (indigenous
and western) is considered in upholding the history of the nation. The “why Indigenous
Knowledge should be implemented in the curriculum” is clearly stated from the examples given

above, and it is obvious in the concepts to be taught in both policy documents.

Theme 2: What Indigenous Knowledge Should be Integrated in the Life Sciences Content

(NCS & CAPS)?

The content and concepts in the Life Sciences curriculum was analyzed to identify the IK
content in the document. In this document (NCS & CAPS), what IK teachers should integrate
with their Life Sciences teaching was both implicit and explicit depending on the concept to be
taught, hence the need to code them accordingly. In the CAPS policy documents for Grade 10
under term 2 in strand 1, a major concept Applications of Indigenous Knowledge Systems and
Biotechnology was outlined, and the following concepts such as: traditional technology, e.g.,
traditional medicines and healers; medical biotechnology, e.g., immunity, vaccines, antibiotics
and blood transfusions were mentioned. These outlined concepts were to be taught using the

application of Indigenous Knowledge systems and biotechnology. These concepts were found
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under the concept of plant and animal tissues for Grade 10 (DBE, 2011, p. 28). Another example
is in the Grade 10 concept: Biosphere to ecosystems, under which you find Biomes; Terrestrial
and aquatic biomes of Southern Africa and how climate, soils and vegetation influence the
organisms found in each; the location of the different biomes in South Africa. For strand 3

Environmental studies, for Grades 10, term 3, it was stated that:

This section is structured to expose learners to some of the interactions that occur in
nature and to the terminology and concepts that describe them...... This will enable
learners to contextualize the meaning of these terms and concepts within the familiar
contexts of their local area as well as Southern Africa as a whole. The local area context
is also used to introduce how humans influence the environments in which they and other

organisms live. (DBE, 2011, p. 33).

This statement above is an indication that the policy document requires teachers to integrate IK
and Westernized Science during their classroom practice, therefore, what IK to be integrated was
provided in the concepts above. However, the concept of environment in terms of human
activities and interactions with the natural environment; abiotic and biotic factors- effects on the
community (DBE, 2011, p. 33), to mention a few were all outlined for integration. All these
concepts indicate the content that is required of teachers to teach in their Science classroom and
the need to integrate IKS with Life Sciences. The theme ‘what IKS’, represents the IK content
and concepts of the curriculum that teachers are expected to integrate with Westernized Science
in their classrooms. The codes were generated from different concepts of the curriculum and
were broken down into explicit and implicit IKS and then the theme ‘what IKS’ emerged. Table
7 and 8 represents the emerged theme ‘what IKS” and codes generated from the document

analysis of NCS and CAPS.
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Table 7

Depicting Generated Codes and the Emerged Theme from the CAPS Policy Document.

CODES THEME 2
EXPLICIT IKS PAGES
The location of various biomes in Southern Africa Page 33, 36,
Biodiversity and endemism in Southern Africa 37

Indigenous and endemic species

Bivalves and ammonites found on Makhatini flats in northern KZN

Trilobites in the Karoo

Evidence of key events in South Africa of life history

Soft-bodied animals in Namibia, Northern Cape

Evidence of single-celled fossilized bacteria (stromatolites) in South Africa

Forests of primitive plants such as Glossopteris near Mooi River and Estcourt

Terrestrial and aquatic biomes of Southern Africa

WHAT IKS

IMPLICIT IKS

Learners should recognize patterns and trends

Application of knowledge in new contexts

Teaching resources within the school context

Collecting and presenting data in the forms of drawings and descriptions

Making measurements

Using celery and pumpkin stalks to observe thickening

Fossil formation and methods of dating them

Identifying patterns and relationships in data

Support and transport systems in plants

Biodiversity within the ecosystem

The concept, structure and function of ecosystem

Table 8

Depicting Generated Codes and the Emerged Theme From the NCS Policy Document.

CODES THEME 2
EXPLICIT IKS PAGES

Searching for information about South Africa as the cradle of mankind Page 37, 38,

technology, indigenous knowledge, the environment and the society 40

Identify and investigate scientific ideas and indigenous knowledge of past and
present cultures

Investigating home remedies for nutritional disorders

Describing diverse ways of using resources in developing products

Describing the use and abuse of fossil fuels

Identifying concepts, principles, laws, theories and models of Life Sciences in the
context of everyday life
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Exploring scientific ideas of past and present cultures

Comparing industrial production of fermented beer

Reporting on the impact of resources

Comparing food preservation in South Africa to the traditional method

Making use of the local people as sources of information

Differentiate and analysing the impact of non-indigenous plants on the
environment

Collection and analysis of data on community diseases

IMPLICIT IKS

Scientific inquiry and problem solving

Investigate phenomena relevant to Life Sciences

Critical thinking and other skills

Analyse, synthesize and evaluate data

Compare data and construct meaning to explain findings

Explain patterns in the data in terms of knowledge

Describing research findings on diarrhoea in the community

Looking for evidence for the causes of respiratory problems

Evaluate experimental findings

Construction and application of Life Sciences knowledge

Using books and magazine to collect information on nutrition

Describing the causes of various digestive problems

Explaining causes of nutrition problems

Researching causes and effects of HIV/AIDS

Interpreting and making meaning of knowledge in Life Sciences

Debates about the origin of life

Page 39

WHAT IKS

The concepts in tables 7 and 8 respectively are examples of the content teachers are

required to teach, and it depicts explicit IKS and implicit IKS content to be taught in the Science

classroom for Grade 10, term 1. Although, there were more implicit 1K words found in the

content of both policy documents compared to the explicit IK. The analysis done on these two

documents, revealed the content on IK that is meant to be taught within the classroom context by

Life Sciences teachers. As shown in the example above, it is evident that 1K, as mandated by the

policy statement, is imperative to teaching Sciences in the classroom. However, for a nation

calling for the inclusion of 1K, there is need to encourage and empower teachers on the inclusion

of IK to promote the history and heritage of South Africa. In most cases, a very limited number

of examples were given for only few concepts in both policy documents. For example, for the
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concept of evolution in CAPS, for Grade 12, teachers were encouraged to teach human evolution
by making reference to cultural evidence and main fossil sites in South Africa (DBE, 2011, p.
63). These examples were found only in few explicit cases in the content of the curriculum and it
does not portray the supposed importance placed on IK in the mandate. If a mandate is given and
reasons for the mandate were also clearly stated for IKS inclusion, it is anticipated that there
would be more information regarding IKS in the document. However, when analyzing the NCS
and CAPS documents there seems to be a gap on how information on IKS can be used by
teachers to demonstrate its importance to Science teaching and learning However, for this study,
the content of the policy documents do not have sufficient information on what 1K teachers need
to do and how to use IK as part of their Science classroom teaching practice. This is evident in

table 6 and 7 presented above.

Theme 3: How IK Can Be Integrated In the Life Sciences Classroom According To NCS and

CAPS

After analyzing the CAPS (2012) and NCS (2002) policy documents for Grades 10, 11
and 12 Life Sciences, it was observed that there was IK embedded in these documents on ‘how’
it should be integrated in the classroom, although not explicitly, considering the mandate and the
purpose of the mandate (please refer to table 9 and 10 below). But surprisingly, even though the
curriculum mandated the teachers to integrate 1K with their Science teaching, it seemed that
teachers were not provided with any explicit guidance on how to teach the content in the
curriculum except in one concept in the CAPS curriculum, for Grade 12. In this instance, in the
concept of human evolution as conveyed in the previous section, the curriculum encouraged
teachers to help learners to research and discuss and share different information about cultural

and religious explanations (DBE, 2011, p. 65). For NCS, there was no evident indication on the
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teaching practice that teachers could use to teach or integrate IK in the Science classroom.
Second example can be found in the CAPS (2012) document for Grade 11, term 4: for the
concept “Human Impact on the Environment: Current Crises for Human Survival: Problems to
be solved within the next generation”. Teachers were encouraged to make reference to “Rhino
poaching in South Africa: read articles and make suggestions on how it can be prevented” (DBE,
2011, p. 52). The theme ‘how to teach’ represents the procedures on how teachers are expected
to integrate IK with Westernized Science in the classroom. Table 9 below represent the emerged
theme ‘how IKS’ and the codes generated from the document analysis of CAPS while table 10
below shows that no codes were generated on the ‘how IKS’ should be integrated with

Westernized Science in the NCS document analysis.

Table 9

Depicting Generated Codes and the Emerged Theme from the Caps Policy Document.

CODES THEME 3

EXPLICIT IKS PAGES

*kk HOW TO

INTEGRATE IKS

IMPLICIT IKS

Observe biodiversity within the ecosystem used Page 52

Location of coal deposits in South Africa (map only)

Construct models using beads

Examine fossils at a museum or photographs of fossils Humans and pre-
humans (Gauteng, (Cradle of Humankind)

Food test on a pineapple juice and solid egg white in a plastic straw

Choose and investigate an ecosystem within the school context

Build on prior knowledge

Rhino poaching in South Africa
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Table 10

Depicting no Information on the ‘How IKS’ can be Integrated in the Policy Document.

CODES THEME
EXPLICIT IKS PAGES
*No codes were generated for this section *okk
IMPLICIT IKS
*No codes were generated for this section *okk

For the CAPS document, the explicit IKS section had no generated codes for IKS in the
theme on how IKS should be integrated. However, the codes in the implicit section do not
directly connote IKS, although they can be found in the IKS context. They are more directly
linked to Westernized Science as seen in table 9 above. For example: ‘observe diversity within
the ecosystem used’ is a statement encouraging teachers to help learners to observe their
environment and understand biodiversity. This concept could be taught based on the westernized
theory provided in a textbook; it does not state explicitly how teachers should go about it and
what IK should be considered. However, a direct and explicit IK could indicate that, teachers
should talk about, for example, species of organisms that are indigenous to South Africa and how
they influence the environment. In the case where such can be directly interacted with, teachers
should know how to interact with such. Another example is with the statement ‘construct models
using beads’. This statement informs teachers on what to do to teach the concept, but how they
should construct this model using beads is not explicitly stated in the policy document. Most
teachers and learners could be familiar with the use of beads for beautification or traditional
purpose, but they might not be familiar with its use in the classroom. For the NCS document,

there was no information on how IKS can be integrated with Life Sciences in the classroom.
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from this analysis, it is evident in this study that the curriculum did not indicate or provide

teachers with ‘how’ to integrate IK with Life Sciences in their teaching practice.

My argument here is that, teachers are left with the responsibility of how to incorporate
this instruction with their Science teaching. The ‘how’ they should integrate 1K with Life
Sciences was not explicitly stated in the policy document. A suitable teaching strategy and an
example of IK idea could have helped teachers to teach this concept better, considering the
multicultural nature of the classroom. A third example where the integration of IK is more easily
seen is in the CAPS document for Grade 10, for the concept, the chemistry of life, where it
clearly stated that teachers should “construct models of simple and more complex molecules
using beads or plasticine” (DBE, 2011, p. 28). The use of beads by individuals, especially in
Africa has been in existence since time immemorial. Beads are cultural artifacts used by Africans
for art work and beautification, decoration, marriage, spiritual purposes, (Fakoyede & Otulaja,
2019) to mention a few. However, teachers could know what beads are because they are likely to
interact with it in their everyday lives and it is indigenous to Africa as their everyday knowledge
(Hewson & Ogunniyi, 2011) but, knowing how to utilize the beads to construct molecules could
be a challenging task for them (Fakoyede & Otulaja, 2019). | have decided to talk about these
concepts because of their link to IK even though the ‘how’ was not explicitly stated in the
document. This study was done in the Southern African context, it is important to situate the
concepts being taught to learners within their familiar context using IK. Guidance on how to
integrate IK and Westernized Science should be provided for teachers in the curriculum, since
they are expected to use the curriculum as a teaching guide. This is important because, it will
enable teachers to make learning Science more accessible to learners of diverse culture in the

Science classroom, thereby, enabling them to appreciate Science better.
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As it was revealed in the policy document analysis in this study, the “Why IK should be
integrated with Life Sciences in the classroom” was stated clearly in the policy documents (NCS
2002 and CAPS 2012), “What indigenous knowledge to be integrated with Life Sciences
content” was also found in the curriculum but not very explicitly, especially in most topics to be
taught. The “How to integrate Indigenous Knowledge” was a problem found with the policy
documents. According to Ramorogo and Ogunniyi (2010), teachers have encountered issues on
the implementation of IK since the new curriculum was launched. This could be a contributing
factor as to why teachers do not integrate 1K with Westernized Science in the curriculum. The
know ‘how’ to teach or integrate IK is considered a procedural knowledge, which according to
de Jong and Ferguson-Hessler (1996) and Shulman (1986) is regarded as the possible ways or
strategies teachers use to make concepts understandable to learners. With this knowledge of IK
and procedural knowledge, teachers are able to enhance scientific literacy in their science
classroom. According to Osborne et al. (2003) issues of Science literacy have been discovered in
the history of Science education, and it is been deliberated upon in such a way that it reviews the
rationale behind the teaching of Science; what Science education should be taught in schools and
how Science should be taught and organized; and at whose interest should Science education be
taught. How to teach involves the use of appropriate instructional materials and strategies to
teach Science in the classroom, for example, the curriculum could aid the teachers by providing
them with explicit examples of materials, context and strategies of how they could integrate 1K
and Westernized Science to teach specific concepts. Policy makers could adapt studies that have
been conducted by researchers such as Aikenhead (2001), Barnes (2006), Bartlett (2007),
Ogunniyi (2011), and Fakoyede and Otulaja (2019) to encourage a more culturally responsive

teaching. Culturally responsive teaching enhances student’s achievement and it requires a teacher
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to create a welcoming and supportive environment for all learners by giving them the
opportunity to learn irrespective of their diverse culture and linguistic background (Barnes,
2006). This can be done by introducing cultural artifacts to learners during teaching and learning
of Science in the classroom. According to Bartlett (2007) the use of cultural artifacts in teaching
plays an important role in enhancing literacy in the classroom, especially for learners whose
literacy performances are questionable. Similarly, teachers who have a good idea of the
composition of the class cohorts and cultural backgrounds of their students are better off creating

examples that are specific to that cohort.

Based on the findings from my study, rather than focusing on Eurocentric curriculum
(Shizha, 2005), more examples of IK should be made available to teachers in the curriculum and
how they should be used to teach different concepts. Therefore, my study shows that both
knowledge views should be incorporated in the Science teaching and learning to relate with
learner’s everyday experiences and their socio-cultural views. If teachers do not have the strategy
on how to integrate IK with Life Sciences, the call for inclusion of IK and the purpose of
acknowledging and enriching the rich history and cultural heritage of South Africa (DBE, 2011)
will probably not be achieved in the Science classroom. Therefore, in response to research
question 1, it is evident that the curriculum does not indicate how teachers should integrate IK
with Westernized Science in their Science classroom. Therefore, there is need to adjust the way

in which IKS is represented in the Science curriculum to achieve the set goals.
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PART 2: Teachers’ Perception

Research Question 2: What Perception Do Teachers Have About Indigenous Knowledge?

This research question was posed to understand teachers’ awareness of IK and their
perception regarding this knowledge. The first five items on the questionnaire were posed to
ascertain teachers’ perception of IK; details of the questions can be found in the methodology
chapter (table 4 and appendix 3). The questionnaire responses from teachers were broken down
into codes in tables, and then themes were formed based on the analysis of my data (figure 4).
Reoccurrence of certain responses was further broken down into themes using the Barnhardt and
Kawagley’s (2005) various common grounds between IK and Westernized Science (please see
figure 2 in chapter 2). These themes were used to analyse teacher’s responses from
questionnaires and interviews, as it reflected on the responses given by the participants. On the
knowledge synthesis diagram (figure 4), the responses from teachers’ interviews were tagged
Teacher’s Indigenous Knowledge (TIK). TIK represents teachers’ views about IK, and this was
compared to the IK views as defined by Barnhardt and Kawagley (2005) and the common
ground as seen in the figure below. The figure below is an example of the themes and categories

generated from teachers’ responses on IK during the interview.
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Figure 4

Teachers’ views of Indigenous Knowledge. Adapted from Barnhardt and Kawagley (2005)
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Theme 1: Organizing Principles

Responses from teachers reveal that IK is holistic in its approach to dealing with traditions and
culture, as seen in figure 4 above. When teachers were asked about their views of what IK means
to them as a science teacher, from their responses they explained that IK is knowledge that has
developed from the philosophies of various societies. They further explained the non-static
nature of IK and how it has been passed on from one generation to another as shown in figure 4.
For example: T1 opined that “It means I have to understand the skills and philosophies
developed by societies with long history of interaction with my natural surroundings.” According
to T12, “It is knowledge deeply rooted in Science that has been passed down from generation to
generations, and it is deeply rooted in history.” The third teacher opined that IK to him as a
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science teacher means to “Be able to perform rituals (metaphysical world) for any event that

needs it, the future is imperative to elders, that is why knowledge was passed through stories.”
From the responses above, findings from this study shows that the teachers understand
the principles and underpinnings of IK in relation with Science. These teachers who gave the
responses above teach Life Sciences and Natural Sciences subjects, and they are from South
Africa. They are multi-lingua, that is, they speak English, Shona and IsiZulu. Findings show that
teachers who participated in this study view IK as a body of knowledge embedded in Science
and passed down from one generation to the next. From the excerpts above, T13 opined that IK
is metaphysical in nature and helps the indigenous people to interact with nature. Teachers are of
the opinion that the indigenous people developed skills that helped them to survive and interact
with their natural surroundings and these skills had philosophical underpinnings that have been
passed from one generation to another. T12 opined that these skills have Science embedded in
them and have been in existence for generations. According to T13, the metaphysical aspect of
IK is mostly practiced by the spiritual leaders or elders of the community as they perform rituals
to heal and to sustain their knowledge. This means that, IK is a sub-culture of Science and the
knowledge teachers have can be used to teach Westernized Science. From their views | would
say that the teachers who participated in this study are aware of their IK and its philosophical

underpinnings.

The organizing principles according to Barnhardt and Kawagley (2005) indicate that the
IK is holistic and it is made up of metaphysical and physical world link, as it emphasizes on the
“practical application of skills and knowledge” (p. 29). Also, western Science involves
perspectives from part to whole, with physical evidence and explanation of the world, and means

that both worldviews are unified and can be modified. Just like the teachers stated, Dei (1993)



156

also opined that the nature of IK is holistic and inclusive in its approach, and Ogunniyi (2007a)
described it as a “conglomeration of knowledge system.” IK is rich with different cultural
practices such as farming, traditional healing, hunting, fishing, sustainability, dancing, singing,
folklores, and so on (Odora hoppers, 2004), which makes it a knowledge system filled with
scientific attributes. For this study, it shows that teachers are embodiment of IK and they

understand its principles as a body of knowledge.

Teacher’s views of socio-cultural perspective and importance of Indigenous Knowledge as

Science

When the teachers were asked of the importance of 1K, the following response ensued.
For example, T8 believes that IK is important because “A person is born with a sense of
belonging (culture) of which has an impact on human development, cognitive capacity and
reasoning”. However, T2 also opined that “They are important in such a way that they define
one’s identity which could be used in learning during formal education”. These two teachers are
from a clan in South Africa, they both teach in the same school in a peri-urban region of South
Africa. T2 is Tsonga speaking and is a male with 12 years teaching experience in Sciences. A
one on one interview was held with T2 regarding his opinion of the importance of IK, to further

elicit his ideas, he stated that:

It is very important. You know the cultural values; they go a long way. For
example, in the upbringing of a person, giving them cultural set of cultural values,
which are going to impact a lot on what that particular person is going to mix with
other cultures. Tsonga people are very respectful people, part of it being the fact
that they go through the initiation that taught rules, how to conduct yourself when

you are in the midst of other people (T2).
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On the other hand, T8 is isiZulu speaking, a female with 7 years teaching experience in
Life Sciences. During the interview with her, she mentioned that IK is a culture that “formed the

basics of the education that we have now”.

Looking at the responses from both teachers, it can be deduced that they recognise that
every individual is an embodiment of their culture, which forms their identity and gives them a
sense of belonging just like Vygotsky stipulated. IK is underpinned with cultural practices and
principles of the indigenous people, which thereby influence their identity as a person. How a
person is raised by their families and community, and the value they hold plays an important role
in their lives. She emphasize on the impact of indigenous values on the people of a community,
and She further stated that within her community, great priority is placed on respect and it
influences the way people present themselves in the public and obey the rules of the community.
These cultural practices reveal that individuals share a relationship among their community and
this relationship is held together by their cultural values. As Zhou and Brown (2015) opined,
“humans are not only producing culture, but are also products of culture themselves” (Zhou &
Brown, 2015, p. 33). Culture as defined by Zhou and Brown (2015) deals with behaviours,
beliefs and attitudes that are socially acceptable, and it is formed through institutions, tools
(language) and symbol systems which are societal products of human. However, Vygotsky in his
quest to understand the interaction between humans and their environment stipulated that every
human transformation and practices are influenced by culture; hence, culture influences human
behaviour and personal development (cognitive development). Culture influences the
functionality of the mind (mental functioning) at a particular time (Bennett & Savage, 2004;

Zhou and Brown, 2015).
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Both teachers were embodiment of their own cultural practices and they speak different
languages, which makes them unique to their own culture. What | meant is that, they have their
lived experiences in their socio-cultural community and this has shaped who they have become
and their belief system (Bennett & Savage, 2004). In this case, there is a link between cognition
and culture. From their response above, they revealed that language and culture plays a role in
the being of an individual, that is, it defines the disposition of an individual as well as people of a
community. As socio-constructivist would say, language is a cultural tool; it is used as means of
communication among members of a community. Language enables individuals to communicate
their thoughts and it aids social interaction among the teachers and learners in the classroom
(Zhou & Brown, 2015). The significance of IK in this study is to promote the culture of Science
using Science language as a tool in crossing the cultural borders in the classroom like the
teachers stated. Science as a sub-culture is embedded in the cultural practices of the indigenous
people, and it is what gives them a sense of belonging and aids in the continuation of life. The
theme, organizing principles, reveals teacher’s perception of IK as a holistic body of knowledge

and its relationship with Westernized Science.

Theme 2: Habits of Mind

Indigenous Knowledge System as a Community of Practice (CoP)

Some of the codes in this category reflect participants’ views of what IK entails,
regarding the aspect of trust, rules and inherited wisdom that guides the indigenous people. The
participants of this study were asked about how IK is preserved and carried from one generation
to another and how its social and cultural values are reflected among the indigenous people of a

community, some teachers stated that;
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They are communicated or taught within certain community and other
communities still practice that knowledge. Again, they have been written
down for the next generation to access......... The one important role it
plays is to build morals and character in the generations. And gives people a
common vision as a common vision which is to look after one another and

the environment we live in. (T8)

Through traditional education, where adults tell stories, teach young ones
the practical knowledge of culture. By performing ceremonies through,
singing songs, storytelling, myths, village meetings. Indigenous Knowledge
practices are mostly unique to particular groups. How are these practiced
and valued says a lot about the community, such as performing rituals,

respecting adults, dressing a particular way, etc. (T12)

T8 opined that IK helps to build morals and places a responsibility on the people of a
community on the concept of ‘unity’ and care for one another. The fire place activities, myths,
songs and story-telling are the activities identified by these teachers as ways of transferring 1K
from one generation to another. The narratives given by these two teachers reveal their
understanding and awareness of IK. They are of the opinion that every community has its own
uniqueness as regards their IK. This idea could help teachers to adopt a better teaching strategy
while teaching learners in a diverse classroom. The two teachers who gave their responses above
identify with the Zulu community and they both teach Life Sciences however, the teachers who
participated in this study came from different cultural communities and backgrounds. Therefore,
both the teacher and learners bring with them to the classroom several funds of knowledge that

can influence teaching and learning, as there is Science embedded in IK. For example, during an
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interview session with a teacher, he mentioned that Science is embedded in IK, and then further

said;

Plants, the environment, animals, oxygen that we breathe in, carbon dioxide,
we breathe out, all the natural resources, they are able to use to create this
sense of life that we are in today. So all the environments are indigenous and

it can be used to create Science, which is the study of life. (T6)

The teacher (T6) is a male and he speaks five indigenous languages (isiXosa, isiZulu,
Sesotho, Sipede, Setswana), he grew up in rural area of South Africa. The teacher has been
teaching Life Sciences for 8 years, and he teaches Grades 10, 11 and 12. The teacher has
experience with teaching this subject. T6 opined that since IK is holistic and involves everything
within our environment; therefore it is scientific in nature. In this case, the teacher understands
the Science in IK, and can use it to make Science accessible in the classroom context. The
teacher is the facilitator (social actor) who negotiates what happens in the classroom as cognitive
development takes place among learners (Vygotsky, 1968; Moll, 2001). As this social activity
takes place (teaching and learning), there is an exchange of ideas between the teachers and
learners, which encourages the integration of Westernized Science and indigenous Science
during classroom teaching practice, as Westernized Science and IK are both ways of interpreting
the world (Hewson, 2012). Findings from this study show that teachers perceive IK system as a
body of knowledge that is practiced among different indigenous communities, which forms their
unique way of life. From the responses given by teachers, IK is passed down from one
generation to another through spoken words and cultural practices by the elders of the

community.



161

Indigenous Knowledge and Science

The teachers who participated in this study have a strong perception that there is Science in IK.

For example:
It can be used to explain how the world works.......There is a relationship between
Science and Indigenous Knowledge, | think the relationship for me would be, |
think modern Science actually exists from Indigenous Knowledge because yeah,
everything that is explained in modern Science, it’s actually something that has
existed and that is been practiced by people, indigenous people for many years.
Hence, when | teach, | am able to explain concepts in Science using Indigenous
Knowledge, because 1 think there is definitely link there. So | think modern

Science exists from Indigenous Knowledge. (T9)

This was the opinion of one of the teachers who participated during the interview. This
teacher is a female and has been teaching Life Sciences for 3 years, she is multilingual, that is,
she speaks isiXhosa, Tsonga, Sesotho, Venda and English fluently. From her statement above,
she is able to identify the link between the underpinnings of Science and Indigenous Knowledge.
For this study, some of the participating teachers displayed quite a lot of enthusiasm in their
ideas of IK and its connection to Science. For T11, “Indigenous knowledge is unique because it

involves local knowledge, wisdom and traditional Science”.

In their views of IK and Westernized Science, they believe both worldviews share
similarities, even though one is given more credit than the other due to documentation. T9 and
T11 are both of the opinion that IK itself is Science because Westernized Science has its root in

IK. Therefore, there is a strong link between both worldviews. They hold a strong conviction that
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IK have been in existence among the indigenous people for centuries before it was modernized
and tagged a western knowledge. The teachers could have a point in their belief, however, based
on the evidence gathered for this study, in my view, | would say that teachers are not aware that
all cultural scientific knowledge including the western scientific knowledge is a sub-culture of
Science, and there is Science in both worldviews. Every cultural practice and scientific
knowledge is indigenous to a particular community where it is practiced. Teachers who believe
that there is Science in IK could have the tendency to incorporate IK with Westernized Science

using learner’s everyday knowledge or cultural knowledge.

Teachers’ Understanding of the Science in IK

From the findings above, teacher’s understanding of what IK is could be a factor to
enhancing scientific knowledge in the classroom, making Science accessible to all learners in the
classroom. Barnhardt and Kawagley (2005) believe that habits of mind deals with the wisdom
that have been passed from one generation to another, which guides everyday activities of the
indigenous people, and also having respect for all things, especially nature and cultural practices
of the people. This is evident in one of the tenets of the nature of Indigenous Knowledge by
Aikenhead and Ogawa (2007) which stipulates that the nature of IK deals with ‘wisdom in
action’ by the elders of the community. Some of the traditions and cultural practices are passed
down through imitations, repetitions and rituals that the people of the community are able to
retain, and passed down to other generation (Cronje et al., 2015). Based on the deep experience
of the indigenous people located within a certain geographical area, IK is socially constructed
(Moulaison et al., 2017). According to the authors, the United Nations designated indigenous
status to members of a community who identify themselves as a part of the community.

However, these communities must be deeply rooted in the “pre-colonial settlement, maintain a
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strong link to the land, and hold distinct social, economic or political systems and language,
culture, and beliefs” that is totally different from that of the dominant society. Such communities

have a common practice they are known for and can be identified with.

Therefore, teachers and learners who identify with different cultural group have different
experiences which they bring into the classroom as practitioners of a community of practice
(Lave and Wenger, 1991), as culture influences learning (Vygotsky, 1986; Zhou & Brown,
2015). “Culture influences the knowledge and experiences people bring to the classroom, the
ways in which they communicate, the expectations they have for how learning will occur, and
the ideas they have about what is worth learning” (Austin et al., 2001, p. 11). Community of
practice can arise from any domain comprised of human activities such as the classroom where
teaching and learning takes place (Farnsworth et al., 2016). The Westernized Science is a sub-
culture of western culture while Indigenous Science is a sub-culture of IKS and both can be
integrated in the classroom context. However, the classroom is multicultural in nature, and it is a
social context as argued by Vygotsky, however all the teacher-student activities, communication
(language), teaching methods (collaboration), taking place in the classroom influence the way
learners construct knowledge (Austin et al., 2001). Farnsworth et al. (2016) stated in their
interview with E. Wenger that learning is not an individual activity but a social process that takes
place (situated) in a historical and cultural context (classroom). The idea for inclusion of 1K and
Westernized Science in the curriculum gives credit to the fact that IK is collaborative, social and
cultural in nature as indicated by Aikenhead and Ogawa (2007), as it involves learning and
communication, making integration affordable for teachers. Therefore it is revealed in this study
that some teachers believe that there is Science in IK and it can be integrated with Westernized

Science, while some teachers have a different perspective that there is no science in IK. The
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different perspectives held by teachers in this study could influence how they teach Science to
different learners in different communities and this could cause conflicts of interest in Science

teaching and learning.

Theme 3: Skills and Procedures

Teachers’ Views about the experimental processes and Tentative Nature of Indigenous

Knowledge

For this study, participants were asked to share their view on whether IK uses experiment
to discover new knowledge and the tentativeness of IK, the following view was expressed by
them. T3 agreed by saying “Yes, the African potato has been used by the traditional healers as
laxative for a long time. More recently, scientists have discovered that the African potato is one
of the richest natural sources of sterols for immune system.” T6 also agreed to the idea that
experiments are conducted in IK by saying, “Yes, combination of plants and other natural
resources is a form of chemical reaction.” T10 opined that “Herbalist for instance, almost always
administered traditional medicine in small concentrations; they only increase the concentration
only if they would have observed the effect of the former.” (T10). To elicit more information
from the teachers regarding the tentativeness of IK, more interviews were conducted and the

teachers surmised that:

Yes, every herb that an herbalist will cure with, will first be tested, but not in a
formal lab where concentrations and so forth is measured. It could be tested on a
sick person and observations are made on the progress before it is
accepted.....Um, I still believe that, discovery is not something that you discover,

something that is going to be of use in the long run.... It goes through generations



165

and then it gets to another. One will do it, somebody will remember that one tried
to do something like this, let's see if | can maybe take it a step further. If I mix this
one up, what is it going to be? So that tend to be some similarities in how they get
to end product for both because, it is not something that you're saying, is the herbs
now that is working, it's something that is tested from generations. Somebody will
remember my uncle used to do things like this, but now I can maybe better it this

way and so forth and so forth until it becomes perfect... (T2)

Indigenous people were learning through mistakes and accidents, trials and errors,
dance, and then they learn something new. I don’t think they would quite take
time, sit down, and find out what is happening. They bump into something, then
they start going into some bit of exploration of that thing, sometimes they may

not go far. (T10)

Although some of the teachers do not believe that it involves experiments, 7 out of 13
teachers who responded to the questionnaire are of the opinion that there is experimental process
in establishing 1K, four teachers do not believe that there is scientific procedures in IK, as
illustrated below. T4 is a male and has three years of experience in teaching Life Sciences to
Grades 11 and 12 students. The teacher is a South African and speaks isiXhosa fluently. The
school where this teacher teaches is in the semi-rural area where people from different culture
reside. When he was asked whether IK involved experiments, he said “No, they do not do
experiment, instead they only deal with herbs they know that will produce good results. For
example, the Khoisan people used to use aloe for thirst and other medical use, before it was
westernized.” This view may be as a result of the cultural practices this teacher has been exposed

to in his community. However, two teachers were unsure of this idea, hence, they made the
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following statement. T5 stated that “For that | cannot say yes or no. but for the fact that it has
been going on for generations, some forms of credit needs to be given to this practice.” And T7
also said "Not sure, never heard of an experimental aspect of Indigenous Knowledge”.
Following an interview that was conducted to further elicit more ideas from T5 reveals that he
agreed that there is experiment in IK. He stated that:

Yeah, they do experiment because; | think they experiment with people, hence,

their Sangomas [inaudible], people will say don’t go to this guy, don’t go to this

guy, his medication is not working. This means they are experimenting on people,

do you understand. Yeah, but western education, they experiment on animals,

then they know that if this medication can treat a monkey, the chances are, it can

work on a person because, we are closely related. But on the side, they do

medication for people, if you have flu, the Sangoma will mix either one two three,

they will give you combine loads of medications to take, then say if it works, you

come back to me, if doesn’t work, it doesn’t work. So, they experiment. (T5)

T2 is a male South African, and he has been teaching Science for 12 years. The teacher is
Tsonga speaking and according to him, he believes in the tradition of his people which reflects in
most of his responses. It can be said that the profile and experience of this teacher makes him
suitable to teach Science using IK because of his exposure to IK. He believes that every herb or
medicines used by traditional healers in an indigenous community are first tested even though
they do not undergo the rigorous scientific processes in the laboratory. The medicines are first
administered and tested on a sick person to test its efficacy before further use on humans. This is

known as trial and error as observations are made on the progress of the medicine or herb that
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was administered before it can be accepted by the members of the community as a means to cure
illness. T3 gave examples of the plant based medicines such as the African potato which is used
as a laxative on persons as well as to boost their immune systems. This medicine can also be said
to undergo the process mentioned by T2 above before it can be accepted to boost the immune
system. The disadvantage of this trial and error for the indigenous people is the fact that an
individual can die during this process, while for Westernized Science; it is mostly performed on
animals in laboratories. Therefore, these teachers believe that some practices in IK also undergo
testing, experiments and observations are been carried out on discoveries and herbs for healing
the members of that community. Westernized Science also undergoes trial and error as indicated
by Aikenhead and Ogawa (2007) as a means of testing and observing phenomenon that have
been discovered or produced. The teachers who believe that experiments are performed in IKS,
also believes that there is Science in it. Therefore, this idea could mean that these teachers are

likely to use their cultural knowledge to enhance Science literacy in the classroom.

These teachers (T5 and T7) are unsure of whether IK involves scientific skills such as
doing experiments, observation, inferential, as part of its nature. This does not mean that they do
not understand IK; they are likely not experienced regarding its scientific processes just like the
teachers who answered ‘No’. However, T5’s inability to tell whether there is experiment in IK
could be because he believes that experiment in IK is mostly ‘trials and errors’ and were mostly
tried on humans. This could also be because of the issues mentioned by Vhurumuku (2010)
regarding teachers’ beliefs, ideas and assumption about IK, or it could also be because of the

philosophical controversies mentioned by (Ogunniyi, 2012).
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Teachers’ Views about IK

The responses from these teachers are proof of their awareness of IK and its relationship
with the nature of Science. It is an indication that teachers view IK as a scientific way of
knowing which involves experimental processes, although, it might have different approaches as
compared to western approaches (Bishop, 2012). Just like nature of Science, IK is tentative, it is
not cast on stone as new knowledge, ideas, and invention can arise, making the former
knowledge timeworn (De Beer & Mothwa, 2013). From the Westernized Science perspective,
Barnhardt and Kawagley (2005) talked about the scepticism of knowledge in Westernized
Science, where nothing can be said to be the ‘truth’. All knowledge can be refuted and replaced
by new theories and ideas, as long as it can be proven, this is a case of paradigm shift by Khun
(1962). This calls for perseverance, honesty, inquisitiveness and being open minded for new
discovery. The tentativeness of IK confirms its scientific nature, therefore, Hewson and
Ogunniyi (2011) explained how this knowledge have stood the test of time by being in existence
for a very long time till date, and as its traditions improve and change constantly, making it
flexible and transformative (Cronje et al., 2015). According to the study conducted by Aikenhead
and Huntley (1999) and De Beer & van Wyk (2012) Science teachers viewed nature of Science
and IK as two conflicting ideas, but similar in paradigms. Ogunniyi (2004) and Le Grange
(2007) are both of the views that as experiments are carried out in western Science as a sub-
culture; same is done in IK as a sub-culture of Science. Although, Westernized Science undergo
scientific processes and procedures (Mazzocchi, 2006), however, traditional healers rely on the
outcome of the mixed medication or herb on the sick person. The Westernized Science is
validated and documented, which enhances its generalizability and replication of found

knowledge (Mazzocchi, 2006), unlike the IK which is not documented but can be validated as
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stated by Aikenhead and Ogawa (2007). As stated by the participants of this study, IK also
involves experimenting, observation, validation of new findings through constant use of the
medicine. The indigenous people were also able to cure ailments by identifying medicinal plants
according to their healing abilities (Hens, 2006). The problem-solving skills of the indigenous
people have been used to heal ailments, solve community issues on sustainability as well as
enrich the youths (laccarino, 2003; Odora-hoppers, 2004). It is evident in the results found in this
study that teachers who participated in this study all agreed that IK is Science and it is similar to
the Westernized Science in the sense that it formed the bases for scientific ways of knowing. For
the indigenous people, skills and knowledge application is a well-known cultural practice in a
community. With reference to Kawagley and Barnhardt (2005) skills and procedures involves
local verification, making direct and indirect verification, doing practical experiment, empirical
observation and pattern recognition as a way of knowing Science. This reveals a common ground
or relationship between IK and Westernized Science. Although, Westernized Science and IK are
made up of different knowledge pathways, both worldviews are rooted in the same reality

(Mazzocchi, 2006).

Findings from both questionnaire and interview responses shows that teachers view IK as
a cultural knowledge embedded with Science and that IK also involves scientific procedures and
ways of knowing just like Westernized Science. Most teachers in this study do not think 1K is
different from Westernized Science because they believe Westernized Science emanated from
IKS. However, Mazzocchi (2006) opined that Westernized Science has its roots from the
philosophy of the ancient Greece and other traditional systems and beliefs. Therefore, the
indigenous people have used this knowledge to interpret and understand their natural

environment (laccarino, 2003). This study shows that teachers are aware of their IK and they
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share a view that IK and Westernized Science are both worldviews that have common ground in
relation to its scientific nature. However, this study also revealed that some teachers do not
believe that there is science in IK, hence, they view IK as a knowledge of the past which is not
documented and cannot be assessed at school in comparison to Westernized Science. This
findings show that if teachers do not believe that there is Science in IK, they will not consider the
idea of integrating it with Science. It is also evident in this study that most teachers are
traditionalist, that is, they have strong belief in their culture and tradition, but few of them are not
aware of the need to bring in their cultural knowledge into the classroom. The reason could be
that the curriculum did not explicitly state how teachers could integrate 1K and Westernized

Science in their classrooms as revealed in the policy document analysis.

Research Question 3: What Are Teachers’ Experiences on the Possibilities of Integrating IK

and Life Sciences concepts To Promote Science in the Classroom?

The curriculum (NCS 2002 and CAPS 2012) for Life Sciences mandated teachers to
integrate IK with Science in their classrooms; however, teachers have different views regarding
the possibilities of integrating IK with their Science teaching. Teachers have given several
reasons why they could and could not integrate IK in various research conducted by different
Science educators. Similarly, for this study, teachers have different perspectives on the
possibilities of integrating both IK and Westernized Science in the classroom. The data collected
from teachers led to the formation of two themes. These two themes are based on knowledge and
identity. The last theme in figure 4 is identity, although it is not part of the common ground, but
it reflects the embodiment of knowledge that the indigenous people have due to their unique

cultural practices.
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Theme 4: Knowledge- Indigenous Ways of Knowing

The theme that emerged from the analyzed responses from the data collected was
‘knowledge’ as seen in figure 4. In Kawagley and Barnhardt’s (2005) analysis of what
constitutes knowledge as a common ground for IK and Westernized Science, their idea was that
IK is an integrated everyday knowledge involving subsistence traditional practices, the authors
posited that it involves the knowledge of plants and animal behaviors, cycles, habitat needs,

materials, and objects. From the participants’ perspectives, IK is the;

Knowledge about Science as seen or known and practiced in different cultures or
racial groups, including breakthrough in the use of medicinal plants in treating
ailments and disorders....... Yes, it needs to be tested like any other hypotheses

that are testable. (T5)

The responses received from the participants of this study revealed how well informed
they have regarding IK. T6 described IK as an “Information that has rooted from cultural
background of authentic tribes, that defines diversified people according to their original
traditions.” Similar idea is shared by T7, and the following statement was made, that IK
is a “Knowledge systems, and worldviews of the natives of a geographical area.” To back
it up, T9 described it as a “Knowledge that exist within a specific cultural context that has
been acquired through a series of informal experiments and intimate understanding of the

environment.”

The questionnaire responses from teachers are an indication that teachers understand and

are aware of their IK. Teachers understand that IK is a conglomerate of various indigenous
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cultural practices that defines a community. An interview was set up with these teachers to

further elicit their understanding of IK the following responses ensued.

Like the western Science, you may have a problem of comparing our Indigenous
Knowledge system with their school system. But ours was always there before we
learned that. And then, although I don't know it, because I'm a modern man, | was
taught the modern version of Science. | will only hear about Indigenous Knowledge as
transmitted by our parents from orally, to say they would be able to cure this with that.
And then when 1 think of their medicine, I'll be thinking of the ‘Iyangas’, how this has
helped people and they are still potent because of their way of doing things. Their
culture, their way of doing this, it still helps, it still cures diseases and now, but now
their transmission, how was it transmitted? | think it was transmitted through being
initiated by someone, though at times it was transmitted like, there must be what is
now known as community of practice whereby there is more experienced one and then
there will be others who will be learning from there, and then it is like socializing, to a

new way of doing things, | think that’s how it was transmitted. (T7)

So my understanding of Indigenous Knowledge is that, um, this is the knowledge that
is cultural and it's local and it's, um, it's intimate. It's, knowledge that is developed by
elderly members of a community and it's sustained and passed on to generations by
them. So, um, my understanding of this knowledge is that, yeah. So | think basically
that would be the knowledge that we grew up developing. As you are growing up to
know about the environment that you grew up in. Yeah, | mean, its knowledge that has
sustained our forefathers for many years. So | think, yeah, that would be my

understanding of Indigenous Knowledge. (T9)
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Responses from teachers indicate that they view IK as a traditional and cultural
knowledge that defines diversity and can be found within a cultural context which involves
informal experiments. In this study, most teachers view IK as being informal in its nature of
experimenting ideas and the need to formulate hypothesis even though it is not done as in
Westernized Science. The theme ‘knowledge’ was generated to answer research question three,
which deals with teacher’s experience and their views on the possibility of integration. For the
participants, IK is a form of knowledge found in different cultural groups and their everyday
lived experience. They are of the opinion that it is a body of knowledge that deals with plants
that are used for medicine to treat ailments. The curriculum has a section on medicinal plant and
environmental sustainability for Life Sciences concepts. With this knowledge of IK, teachers
could incorporate such knowledge with Westernized Science to make Science more accessible to
learners in the classroom. T7 is of the opinion that issues could emanate while comparing IK and
Westernized Science during teaching practice. He mentioned that he is not familiar with
integrating 1K and Westernized Science, and the reason is because he was taught in a Eurocentric
way during his teacher education program. Although, he believes that IK does exist and can be
transmitted from one generation to another through socialization. If T7 and some other teachers
do not integrate IK with Westernized Science, there is every possibility that the knowledge could
be lost to modernization as the years goes by. This means that the learners at schools are more
likely not to experience the cultural practices that are part of their IK in their communities. If this
knowledge is lost to modernization, what IK will be made accessible to learners in the classroom

and then passed down to the next generation? Therefore, in the formal classroom situation, a
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teacher like T7 can help learners to exchange ideas from their diverse cultural practices through

collaboration and then bring in examples from his IK to make Science accessible to all learners.

Teachers believe that IK is cultural knowledge which can be learned at school, however,
Ogunniyi (2004) and Le Grange (2007) stated that, as hypotheses are carried out in Westernized
Science, indigenous traditional healers also carry out hypothesis on herbs or any other natural
phenomenon they use in healing the common people. Experiments and observations of their
environment such as the plants, sea, weather, galaxies and earth and so on, are part of their way
of living. Responses from teachers are indication that IK is also inquiry based, just like in
Westernized Science. The responses from these teachers mostly indicate that there is a common
ground between IK and Westernized Science. From a biodiversity point of view, the indigenous
people were also able to identify and classify plants according to their physical and healing
characteristics, way beyond the Linnaean classification system (Hens, 2006). This means that,
the indigenous people also classified various plants by considering not just their physical
appearance, but also according to their efficacy in healing ailments. However, the Linnaean
classification considered mostly the similarities organisms share. Findings from this study show
that teachers have 1K, and this is an indication that the possibilities of being able to bring this
knowledge into the Science classroom are positive. The responses from the participants of this
study revealed that IK is traditional knowledge, holistic and embedded in different cultural and
traditional practices. It is the knowledge that is found in a particular geographical area and every

individual from that community is embodied with its systems and practices.

Possibilities of Integration

The South African classrooms are multicultural in nature; however, it is an imperative

that all learners should have access to Science, by making Science accessible to all, irrespective
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of their culture. This study tries to understand teachers’ IK relevant to Science and the
possibilities of integrating such knowledge in the Science classroom. To be able to understand
this, teachers who participated in the study were asked several questions regarding integration,
questions 9 and 10 on the questionnaire were posed to understand this and interview questions
were asked to further elicit more ideas teachers have regarding integration. The theme
‘knowledge’ was generated to buttress the point on the integration of both worldviews. Here are
some of the responses teachers gave regarding the possibilities of integrating IK with their Life
Sciences teaching and learning in a scientific way. In the questionnaire, when asked if IK can be
integrated with their Life Sciences teaching, all the teachers agreed. T4 said “Yes, because, some
concepts have the knowledge that is only cultural and traditional.” For T4, there are some
concepts which are culturally inclined, and they should be linked with IK. However, T6 also said
“Yes, Indigenous Knowledge and Life Sciences are both based on nature, hence they correlate.”
With the response from T6, IK and Life Sciences are similar in their underpinnings and both can
be linked to make Science accessible to learners in the classroom. T7 agreed to this statement
given by both teachers, and further answered by saying “Yes, as a means to help learners learn
how to evaluate evidence in light of advanced claims.” Similarly, T9 also responded by saying
“Yes, examples from home can help learning of Life Sciences effective.” T9 is of the opinion
that learner’s prior knowledge be used as a link to teach Life Sciences in the classroom. T11 also
agreed and gave some examples of the IK ideas that can be easily linked to Life Sciences
concepts. In agreement, he said “Yes, in a topic respiration, Indigenous Knowledge such as bread
making and Umgombothi (African beer) can be used to demonstrate the importance of IK.” T12

opined that there are concepts that can be linked with IK and such concepts are deeply rooted in
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IKS. T12 said “Yes, most concepts in Life Sciences we know have a rich history in tradition,

which western Science has modified to the Science we know today (e.g, fermentation).”

Teachers who participated in this study opined that IK and Westernized Science both
have Science and they share similarities and therefore, can be integrated in the Science
classroom. The evidence above shows that teachers revealed the possibilities of integrating both
worldviews by citing concepts that can be used as example while teaching Life Sciences. The
idea of teaching respiration by making reference to the reaction of yeast cells during baking, and
local beer brewing by T11 is a way of integrating both worldviews and making Science
accessible to all learners in the classroom. This could be a way of demonstrating the idea of
Science in the IKS. Also, T12 believes that Life Sciences is rooted in history and traditional
knowledge, and the possibilities of integration is not farfetched. For example, fermentation can
be taught using the local beer brewing as an example from IK. To further elicit more ideas from

these teachers, an interview was held with T9 and T4, and the following statements ensued.

Yeah, there are possibilities of integrating Indigenous Knowledge, definitely......
I've always taught and tried to integrate Indigenous Knowledge even when | was
still doing my practical, but I thought | was wrong. So it's something that 1 would
do, when I'm alone, and there is no teacher in the class, and try to just integrate it
here and there to make learners understand. But | didn't know there was
something that was actually required by the curriculum. I did it because
personally for me, when | was a learner, | knew very much that if someone is to
link this with my everyday life, then it made me understand. But | didn't know
that it's something that the curriculum required. I did it, but you know I did it in

secret because | thought | was doing the wrong thing. (T9)
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If maybe you are teaching and there is an example that is both cultural and
indigenous. We can use such, for example, the African potato plant, the people,
the black people ancestors, they used to see some medication that can treat them
cancer, right, and cramps, also have Westernized medication. So in such

situations, it applies both indigenous and the rest. (T4)

These teachers believe in the integration of 1K due to its level of empowering teachers
and learners’ skills in Science just like the curriculum mandated (DBE, 2011). From their
responses, some of the teachers believe that the indigenous culture learners bring to the
classroom can be used to provide them with adequate ‘entry point into the scientific world (De
Beer and Mothwa, 2013). They believe that since Science is embedded in IK, they can be linked
to each other in the classroom by making examples from the cultural knowledge learners bring to
the classroom with them. Although one of the teachers said that she was not aware of the
mandate to include both worldviews in her teaching, but she has always done so and continued to
do so after she became aware of it in the curriculum. She mentioned that she integrates both
worldviews in her class by making reference to learner’s prior knowledge. This study intends to
be an eye-opener for the teachers to discover that they can teach Science from a different
perspective as they participate in this study. Most of the teachers are familiar with teaching
medicinal plants with 1K due to their cultural background and its explicit explanation in the
curriculum. The concept of fermentation was also mentioned by most teachers, could this be
because of their familiarity with the local beer brewing? Some of these teachers noted to
teaching learners Science by referring them to their everyday lives, and they indicated that
learners are familiar with the local beer ‘Umgombothi’ as indicated by T11. This local beer has

been a source of merriment by indigenes of South Africa, as they use this beer to entertain their
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guests in many social and cultural gathering. With the responses given by the participants of this
study, it can be deduced that learners are exposed to the Science within their environment. This
could draw the attention of learners to the fact that there is Science within their environment, and

Science is not just a subject you learn at school alone.
Indigenous Knowledge and how it can be Integrated with Life Sciences Teaching

To answer the research question on how teachers could integrate IK with Westernized
Science in their Life Sciences teaching, teachers were engaged in a one on one conversation,
following their responses in the questionnaire. One of the major challenge teachers face with
integrating 1K with their Science teaching have been traced to the ‘how’ it should be integrated.
For this study, teachers were probed on how Life Sciences can be taught using IK and the

following response ensued. T1 opined that;

Indigenous Knowledge is inextricably linked to a global sustainability. Indigenous
Knowledge has valuable insights to implementing efficient uses of our land and
spiritual relationships with nature. Students can be taught to sustain life and
protect our planet, not to exploit it. Conservation of energy and resources and

learning about sustainability is essential (T1).

Although, the curriculum did not indicate how teachers should integrate IK with Life
Science, but, some teachers have an idea of what could be done in the Science classroom. T3
stated that “Using traditional technology. The health values of common garden herbs, such as,
rosemary and thyme, both powerful antiseptic and tonics”. Are good examples she uses in her
Science classroom to integrate both worldviews. However, T4 mentioned that “Brewing of

traditional beer is used widely in African countries which in turn can be used to explain the
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behaviour of micro-organism, and also the concept of respiration”. For T4, learners prior IK is a
determinant to enable a smooth teaching and learning practice in the science classroom. This
could be done by referring to learners’ lived experience and local knowledge. According to T6,
“Indigenous plants such as devil’s claw and African potato; also rooibos are used as home base
knowledge. Healing flu for instance and are taught during Life Sciences and also passed through

generations to generations”.

From the questionnaire responses, it is obvious that teachers are aware of what 1K they
are expected or should bring into the classroom. But, are they explaining ‘how’ (procedural
knowledge) they could integrate this knowledge in practical sense? This prompted a further
probe on the issue of ‘how’ the activities are been done in the classroom, but only two teachers
(T3 & T9) were able to give a detailed description of how they bring IK into the classroom in its
practicality. The other teachers only explained how they integrate IK using stories of the past,
situating the knowledge been taught and learners’ prior knowledge. T1 explained the link
between IK and Westernized Science by making reference to global sustainability and how it can
make learners to value their natural world. He further explained that when teaching
sustainability, learners can be exposed to the need to sustain their environment and place value
on their cultural resources within their community. For T1, learners should be made responsible
for sustaining and protecting the planet through teaching and learning. T3 and T6 are of the
opinion that the use of traditional technology (cultural artifacts) can be used to integrate both
worldviews in the Science classroom. This can be done by exposing learners to the common
herbs that they are used to within their environment. Learners can be made to understand that
their 1K can be valued and passed down from one generation to another generation. Although,

the ‘how’ IK should be integrated during teaching and learning was not explained by this
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teacher. The possibilities of integrating 1K and Westernized Science and the aspect of how’ both
worldviews can be integrated are what this study focuses on. However, some teachers believe
that IK and Westernized Science can be integrated in the classroom by probing learners’ prior

knowledge.
Learners’ Prior Knowledge as a Way of Integrating Indigenous Knowledge

In the case of the teachers who participated in this study, some said that they tend to use learners’

prior knowledge to integrate IK in their Science classroom teaching. For example:

Because with Science, | believe that if Science can be taught using analogies,
examples of the, what learners know in their daily lives you see, based on their
cultures, it will go a long way in addressing the misconceptions and the
misunderstandings that learners have. I mean in subject like Sciences and so forth,
because they look at Science as a subject which is somewhere there, and then
which is closely, which is in fact western in all. So, they take a long time to relate
themselves to Science, whereas if Science could be taught from an angle of ennn,
I mean from Indigenous Knowledge that will be easy for them to relate to the
concept...... And then I also, for example, when I introduce the topics like work
in Science, we use what they know; their prior knowledge will be based on their
everyday use of the word ‘work’. Like their aunties would say, I'm going to work
or I am working, I've worked too much. I went to the field and ploughed, |
worked too much today, but here within the context of Science that will have a
different meaning. So as a way of introducing, instilling a bit of Indigenous
Knowledge, their background, so that they know that things that they are familiar

with and they relate to, it helps to deliver the topic. (T2)



181

Another teacher stated clearly that;
Yes, let's talk about organic chemistry. You find out that in organic chemistry, we
talk about some compounds called Esters, and learners interact with esters every
day in the house, and they don't know that they are interacting with Esters. What
are Esters? Esters are organic compounds that brings out a very nice attractive
smell, the smell of flower, the smell of perfumes, right? From there, even the juice
that we have been taking in the house, some of the drinks we normally buy from
the shops are not having original, natural fruits like oranges, but they smell like
oranges, naartjies but they smell like naartjies, bananas they smell like bananas.
So those are just chemicals that we can claim and we merge in the lab and people
will put sugar there to make it a drink. So starting from there, you can always talk
about the drinks that they buy from Shoprite, how the drink smells, then you start
telling them that there is no banana, right? Then you start telling them that this
smell, the aroma, whatever there, fruit or orange, there is no orange there, it is just
chemicals. So, you drive them with what they interact with in the home first. Talk
with vernacular if you talk very fluently, from there, you bring them to Science,
from there you take a practical from there they smell the banana, after this will be
like [inaudible], and you see there is an alcohol and mixed with ascetic acid. If
you do those ones, heat all those things, you get to perfect banana smell. People
can even hate you for not giving them bananas at that time because they will say,
we smell bananas here and where are the bananas. Exactly, so you can take them
from home and get the activities. And even when they smell the bananas in the

house, they will think it is a real banana, it's not a real banana, and then you start
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teaching them about Esters and esterification. It is very possible, that’s one point
that we normally bring learners from home to school. I'm trying to think of
another one now. Um, we also do what? Um, uh, what is this? Yeah, there are
some examples that we normally do. We talk about gravitation, gravitation is a
day to day activity, not necessarily football, just from personal experience of the
learners, what do you understand as gravitation, what does it do? When you jump
what happens, when you throw a stone, what happens? You will be talking some
mechanisms, just from what they do every day. When you drop a plate, why does
your plate drop straight from the sink down to the floor? Why not taking some
[inaudible], okay, fine, is it because there is only air, is there no pull? Then we
start talking from there. Those are just day to day activities when they are at
home, or with friends or something, but they know that if a ball is kicked upwards
it has to go down so you can take it from there. They bring it to the classroom
now, this is what is happening, then you start introducing the force to gravity.
You start to go deep with it, if you go to the moon, where the force and gravity is
much less, about one sixth of that of the earth, you'll discovered that yes it would
drop, but the speed of dropping now is less because the acceleration that is
dropping it is less on the moon compared to the earth. Now you are going deeper
into the topic, but already, you are talking about their day to day experiences
whether at home, with friends or their school environment. So, there are some
chapters you can start from home, and you start talking about soccer and
everything. That is how I teach normally, because I always want them to link their

day to day Science, to the Science they do theoretically, practically and even
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laboratorial. It is very easy and it is very understandable, learners will always
remember those examples even when in exams, like all the examples, then you

come, oh now we are here. This is how deep I actually operate, exactly. (T10)

The statement above is a response from a teacher who believes in the possibilities of
integrating 1K and Westernized Science in the Science classroom. Just like other teachers, T2
opined that Science can be taught in the classroom by using analogy and making reference to
learner’s everyday knowledge. He opined that learners see Science as a western culture;
therefore, they might not show much interest in learning it. He emphasized that learners come
from different culture, therefore based on that, their misconception of certain concepts can be
addressed. This means that learners’ culture plays an important role in the way they learn
Science in the classroom. He emphasized the need to incorporate a bit of IK, learners’
background in Science teaching. T2 suggested that Science should be taught from the 1K
perspective; it could help learners to relate easily with Science and cross the borders of the
classroom with ease. He gave an example of how he integrates IK and Westernized Science

using learner’s everyday knowledge of the concept being taught.

T10 gave an explicit example of how he integrates IK with his teaching in the classroom.
From his explanation, he understands that learners come to the classroom with some funds of
knowledge which they are exposed to within their immediate environment. He reiterates the need
to take advantage of their prior knowledge to teach them certain concepts. For this teacher,
integrating learner’s IK with Science in the classroom will enable them have access to school
Science. He gave an example of using learner’s general knowledge of fruits, perfumes, juice and
flowers to teach Esters as a concept. Learners are used to the smell of perfumes, juice, fruits, to

mention a few, therefore the teacher can make reference to such idea by making them aware that
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such smell are caused by esters. He mentioned that because learners interact with some of these
items on everyday basis, they will be able to relate with the concept being taught. The teacher is
of the opinion that you need to stimulate their prior knowledge of fragrance and scents first, and
then link to Science teaching in the classroom. He said in order to make it more efficient, he
could communicate with them using their local knowledge. This I believe will give the learners
some sense of belonging and increase their interest in Science learning. He also opined that after
a teacher must have explained and linked learner‘s IK and Westernized Science, then they should
go ahead to teach the practical aspect of it through demonstration. Another example given by this
teacher is on the concept of gravity. He opined that teaching this concept in the classroom by
making reference to learner’s everyday knowledge and football activity within their environment
helps them to learn Science. This teacher did not only probe learner’s prior knowledge by
mentioning learner’s everyday activity like he did in the previous example above, he used the
strategy of using leading questions and answers to probe their prior knowledge. He opined that as
learners answer the questions been asked, he then introduces the concept and links their prior
knowledge to the concepts being taught in the classroom. The teacher reiterated that this is how
he teaches Science in his classroom, that is, he moves from theory and then practical for
accessibility. He explained that when he adopts these methods during his teaching, learners tend
to understand the concepts better and remember the all that they were taught. With the
explanation given by this teacher, I can say that this teacher understands how to integrate IK and
Westernized Science to make Science more accessible to learners in his classroom. He made

explicit the possibilities of integrating both worldviews.

These two teachers are from the same school in the semi-urban region where they teach

Life Sciences and Physical Sciences. They reiterated the need to include IK with their Science
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teaching. It is said by Science educators that probing learners’ prior knowledge of events is a
good learner-centered strategy to introduce the concept to be taught in the Science classroom.
This is evident in the findings of this study on the use of prior knowledge. From their point of
views, there are possibilities of integrating both worldviews during teaching and learning
process, but one could see that the “how’ they integrate such knowledge is not practical. This
could be because the curriculum did not provide the ‘how to integrate’ explicitly. Irrespective of
the fact that the curriculum did not explain how both worldviews should be integrated, these
teachers could still find a way of introducing such strategy in their Science classroom by

situating the concepts in different contexts.

Situating Life Sciences Concepts in an Indigenous Knowledge Context

The concept of situated learning as proposed by Lave and Wenger (1991) involves
teaching and learning taking place in an authentic context to promote Science learning. This
concept laid more emphasis on teacher-student interaction with a focus on learner-centered
approach as opined by socio-constructivists such as Piaget, Bandura and Vygotsky. Some of the
teachers who participated in this study during a one on one conversation with them narrated how
they situate IK within cultural context while trying to integrate it with Westernized Science. The

following statements were made by some teachers:

The concept that we normally use in terms of diversity, we firstly indicated that
we come from different places and the nation of a person coming from a certain
place. Therefore, is not the same. They may be coming from the eastern
hemisphere whereby the temperatures are high, and the northern hemisphere were
the temperatures are low and that therefore affect the growth of plants and it may

even affect your own adaptation as you as a human being. We just say it is



adaptation. You may go to Tanzania, people in Tanzania see the life that they live
as been normal. Some of them, you may see that life is being abnormal because
you are from different environment, but then as soon as you can be there for a
longer time, you tend to adapt and then as you adapt, you must simply know the
environment is then starting to be affecting you. Then obviously you're starting to
change for you to survive. ....We therefore asking question, why is it that so
many black people from West Africa, such as Nigeria, [inaudible] mainly tend to
grow taller and larger. Why is it we therefore make a research? They normally eat
raw Nigerian food and that then makes their body to adapt to that and their genes
are getting much stronger and dominant hence they growing to a point where they

grow. So, | do correlate Indigenous Knowledge within the classroom. (T6)

Plant diversity, um, learners are exposed to different plants every day, so they
know these plants. Um, so when you teach plant diversity, | think you can always
take it back to their communities, because they can identify these plants, they
know exactly that we have different types of plants. So | think when you teach
that you just bring it back to home and they can just go and identify their different
types of plants in their environment and they know the different uses of these
plants. These learners can actually tell you that this plant is used for this and is
used for that, can cure this and it can cure that. So | think when you teach plants
diversity and you can just allow the learners to explore and maybe, yeah, let them
tell you about different types of plants that they know and they grew up being
exposed to and then you would link it back to the classroom that this is exactly

what we are referring to, the different types of plants. Maybe they can tell you
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why they're different because they also know the differences and then yeah, you

can then put on the, I don't know, scientific explanations. (T9).

Yes, even the one for tonsils, but here at school there is one tonsils cure,
Roseberry, can you see, is like a flower, it is a lot.... You pluck, bring to the
classroom and show them, then if they have tonsil, therefor they just chew it, you

see maybe three times per day after three days gone, tonsil is gone....(T3)

The three cases presented above by these Life Sciences teachers is an indication that IK is
indeed a cultural knowledge and the teachers emphasized the need to incorporate it in their
classroom to make Science learning meaningful. T6 indicated that his learners learn Science
better when it is situated within meaningful scientific context like their surroundings or
environment. He gave an example of how he integrates IK with Science while teaching
adaptation, and the example he gave was on the food learners eat every day for growth. He also,
referred to how the food people eat in different context could contribute to their growth and
wellbeing by making reference to another African country. This teacher tried to make his lesson
culturally relevant by making sure that learners from different race or cultural background do not
feel left out. This could also make learners to understand that there is Science in their cultural
knowledge. This method of integrating IK with Life Sciences could be an indication that learning
Science in its actual sense could reduce the fear learners have regarding Science learning. T9
explained how she integrates IK with Life Sciences in her classroom by referring to learners’
everyday knowledge. She gave an example of how she teaches plant diversity in her classroom
by making learners identify the various plants within their communities. She mentioned that
learners are familiar with different types of plants that they are being exposed to within their

locality and they are able to explain their various uses. She opined that learners in her classroom
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are aware of the medicinal value and healing power of these plants around them. Therefore,
when teaching plant diversity or medicinal plant as a concept in the curriculum, learners should
be allowed to share their various ideas or knowledge of these plants during the teaching and
learning process. Probing learners’ prior knowledge or IK in the classroom is likely going to help
teachers to link both IK and Westernized Science and this could help them to cross the borders of
Science in the classroom. T3 also share same opinion with T9 on the ideas of situating Life
Sciences in its natural context. She opined that when she is teaching medicinal plants she allows
her learners to explore the plants around them, by asking them to pluck a plant and bring to the
classroom during teaching. This is like asking the learners to bring a real teaching aid to the
classroom, and it can help learners to make meaning of the concept being taught. This type of
teaching strategy could also help the teacher to easily integrate IK and Life Sciences during her
teaching and learning process. The perspectives these teachers hold regarding teaching plant
diversity is that learners are fully aware of the plants within their environment and this could be
used as bases to teach them Science and make learners understand that Science can be found
within their environment. From their responses, teachers are familiar with indigenizing Science
by involving learners in the learning process as a strategy to make it more meaningful in the

classroom.

Issues of Integrating Indigenous Knowledge in the Science Classroom

Despite the call to integrate IK with Science in the curriculum by policy makers, many
teachers still find it difficult to integrate IK with Westernized Science in their classroom. Some
of the teachers who participated in this study shared the distress they face on how they integrate

IK with Science. For example, in the questionnaire, a teacher was asked whether the curriculum
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says anything about what and how IK should be integrated and he answered ‘No’. To further

elicit his reasons during an interview, he said,;

CAPS, they're trying to introduce Indigenous Knowledge because it is there, but
the information that they have is not enough.....they do not give teachers enough
information because, you cannot say you want to introduce the Indigenous
Knowledge to Life Sciences, but only two paragraphs that is in the entire
textbook, do you understand? Because you are just touching it, you brush part, it
must be part of each and every topic, if possible, each and every topic needs

Indigenous Knowledge, it must be part of each and every topic..... (T4)

Some other teachers who also responded to this question reiterated that the curriculum
did not state how IK should be integrated with Life Sciences. T7 said, “No, CAPS document
predominantly elaborates on the teaching of western Science content knowledge.” While T8
opined that “It is stated on CAPS document, but implicit because it does not guide a teacher on
how to implement indigenous knowledge in the classroom.” To emphasize further, T12 also said
“No, it does not. It does state that we should implement and use indigenous knowledge in
teaching. This is found under section B of the general aims, page 4 of the curriculum document.”
This is an indication that, some of the teachers who participated in this study could be familiar

with the curriculum, and they are willing to integrate IK with Life Science.

Finding from this study shows that, teachers are not well equipped with the ‘how’ to
teach IK in the curriculum. T4 made emphasis how he is not able to integrate IK at will, due to
lack of the knowledge of integration. This teacher is passionate about teaching Life Sciences and

believes he would do more to uphold the cultural heritage of South Africa by integrating IK with



190

Science. T4 opined that the policy makers introduced IK in the CAPS document; however, the
information provided are not enough for teachers to know how to integrate both worldviews
during their teaching practice. He further explained that the intention to implement this
integration does not correlate with the information provided, which can only be found in few
paragraphs of the document. In order to achieve that which was mandated, 1K should be part of
every concept in the document, instead of having a bit of it. T7 opined that there is more of
Westernized Science in the curriculum compared to the IK found in it. The information provided
by these teachers could be true because, during the analysis of the CAPS document, more of
nature of Westernized Science was found in the document compared to IK content. The IK was
more implicit than explicit in the curriculum. T8 reiterated that the amount of IK information
found in this document is not enough to guide a teacher on how to integrate 1K and Westernized
Science. Hence, this could pose a threat on how teachers integrate both worldviews and could
thereby cause conflict of both ideas. If the call to integrate both worldviews during teaching is to
uphold the cultural heritage as well as make Science accessible to all learners, then, IK should be
found in every concept in the document. What IK teachers need to integrate and how they should
integrate such knowledge should be provided in the document. Teachers are interested in the
integration of both worldviews, but they are discouraged by the little or no information provided
as seen in the statements above. Therefore, guidance should be given to teachers in form of a
workshop to expose them to ‘how’ they should integrate these worldviews during their Science
teaching. This will enable them to make Science accessible to all the learners in their classroom.

However, T4 recommended that;

They must have researchers that are working with people that have Indigenous

Knowledge, they must work together, you must go places, you must research
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because, if you want curriculum developer and you want to take it up in the
textbook for instance, you must go to places for research, go away for three years
or four years, find enough information that will help the learners or help the
teachers to help the learners, you understand. Not just, because, when curriculum
developers develop a curriculum, is just a cut and paste like they do with that
curriculum, what if they start a new curriculum from scratch that will work for
everyone. Because, the Indigenous Knowledge can work if we have more
information, so in order to get more information, the indigenous part and the
western part, they must cooperate together and work together because, you can
find out that there's a certain knowledge that you know in the indigenous aspect,
and certain knowledge that they know on the western aspect. Then, because they
are not joining together to form one group, the knowledge disappears. It becomes
unknown. You find out that we have this knowledge, but it is just a developing
child. They can make this knowledge and they can make it a fully fleshed
program for education. So | think research is important, but so far South Africa is

still struggling with research. (T4)

T4 opined that, for the call to integrate 1K with Westernized Science be implemented,
more research needs to be done regarding it. Research should be conducted on how to improve
the policy documents, and policy makers should work with teachers and other policy holders on
how to improve the curriculum. He further explained that, the research should be extended to
other cultural contexts for years in order to have vast IK and to help teachers and learners to have
a good classroom experience. T4 reiterated that a new curriculum should be developed to

provide more information on IK and Westernized Science. Research could be done by eliciting
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views from people from different races and cultural contexts; this will enable policy makers to
have vast idea of what IK content should be integrated, and the how it should be integrated. This
level of guidance from research will enable teachers to integrate both worldviews in their
Science classroom. There are ongoing researches that have been done regarding IK
implementation, yet the gap on how IK should be integrated is yet to be filled. The response
from T4 who is a Life Sciences teacher from one of the schools in the peri-urban region is an
indication of the inadequate IK information provided in the curriculum, as well as some other
teachers who participated in this study. This is evident in the results from the document (NCS
2002 & CAPS 2012) analysis, ‘how teachers should integrate IK with Westernized Science was
not stated in the documents. T12 seems to be one of the teachers who are well informed with the
details of the curriculum. The teachers’ passion about upholding the cultural heritage of the
country was very intriguing, because he says that he is aware that he is teaching future scientist,
therefore, he thinks it’s the best way to help learners become scientist without bias. The
inadequacy of information in the curriculum as to how teachers should integrate IK can be an
impediment to most teachers who teach Sciences and would like to make it more interesting than
the usual way they were taught. This is causing so much concern for some of the teachers who
participated in this study, hence they hope for the curriculum to be modified to accommodate IK
as intended by the policy makers. Could it be that teacher’s inability to integrate IK and
Westernized Science in their Science classroom is because they are unaware of the mandate to

integrate such knowledge? Or could it be as a result of inadequate IK content in the curriculum?
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Teachers’ knowledge of the inclusion of Indigenous Knowledge in the curriculum

For every Science teacher, knowledge of the curriculum is an imperative factor;
therefore, Science educators and policy makers expect teachers to immerse themselves in the
knowledge of the curriculum, especially for the subject they teach. This knowledge of the
curriculum is what Shulman termed as curricular knowledge. The figure below shows the
percentage of teachers who were aware of the need to integrate IK and Westernized Science in
the curriculum and those who were not aware; from the questionnaire responses and it could also
be the problem of awareness of whether to integrate both worldviews in their Science classroom.
Below is a chart (figure 5) showing the number of teachers who are aware and unaware of the

mandate to integrate 1K with Westernized Science in the classroom?

Figure 5

Teachers’ Knowledge of the IK inclusion in the curriculum

Teachers' curricular awareness of IK inclusion
Neutral
1

Unaware; 6

The figure 5 above is the value of teachers who are aware and unaware of the need to incorporate
IK into their Science teaching. Unaware (6) represent teachers who do not have the idea of the
inclusion mandate, aware (6) represents teachers that are aware of the mandate, while neutral (1)

represent the data for teachers who are not sure of the mandate. | used aware and unaware to
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make the data more explicit and direct for easy interpretation. The participants who indicated
that they were aware of the mandate in the curriculum explained that although, they are aware of
the mandate, but the IK content was not explicitly explained and how teachers should integrate
IK and Westernized Science was not explained in the CAPS document. The participants who
indicated that they were not aware of the mandate were definite about their response in respect to
the absence of IK in the curriculum. When some of the teachers were interviewed regarding this,
they opened up saying that they do not use the curriculum because, the Annual teaching plan
(ATP) document has been made available to them, hence they resulted in using the ATP
document. However, the aim of providing the ATP for teachers is to unpack the policy
document, to help them in their pacing and sequencing of specific subjects during their teaching
and learning practice per term. Teacher’s unawareness of the mandate and the use of ATP could
affect teacher’s implementation of the IK mandate in the curriculum. ATP is more subject-
specific and breaks down the concepts to be taught in Life Sciences. However, the policy
document is broader in terms of its scientific content. If teachers use the ATP to teach Life
Sciences, and there are no IK embedded in it, there could be a missing gap on the integration of
IK with Westernized Science. This means that learners might not be exposed to scientific ideas
that are culturally inclined to their knowledge. These learners might not understand the Science
in their 1K and therefore, they could lose interest in Science. Therefore, policy makers, principals
and head of departments should ensure that teachers use the curriculum alongside the ATP to
have a culturally inclusive classroom and make Science accessible to all learners. There should
be adequate and explicit IK in the ATP, and the ATP should have some forms of IK for teachers.
However, policy makers should also ensure that teachers use the curriculum with the ATP

together, to teach Life Sciences. This will enhance their knowledge of the curriculum (curricular
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knowledge). Teachers need curricular knowledge to be able to teach effectively, therefore,
encouraging them to use the curriculum is imperative. This study found that most teachers are
not aware of the requirement to integrate IK with Life Sciences in their Science classroom
because of their inability to use the curriculum to prepare for their lessons. The implication of
this on Science teaching is that, teachers will not be able to implement the mandate to integrate
IK and Westernized Science; hence the idea of a culturally relevant classroom will not be

achieved.

Theme 5: Identity

Although identity was not part of the Barnhardt and Kawagley’s (2005) knowledge
synthesis model, but we cannot talk about IK without mentioning the identity of the indigenous
people, because it portrays their unique way of life and how it affects and defines an individual.
The Venn diagram above (Figure 4) was adapted from Barnhardt and Kawagley’s (2005)
knowledge synthesis and was used to analyze teacher’s views of IK. Teacher’s view of IK is
evident in the Venn diagram above (Figure 4). When the teachers who participated in this study
were asked about their views of the values of IK, most of them stated that 1K helps one to know
their cultural identity. For example, in the questionnaire T8 responded that; “It reflects to the
characteristics of a community’s cultural and social identity and cultural heritage and are
maintained, used and practiced.” Similarly, T12 responded by saying that “Indigenous
Knowledge practices are mostly unique to particular groups. How these are practiced and valued
says a lot about the community, such as performing rituals, respecting adults, dressing a

particular way, etc”.

Responses from these teachers above are an indication that every individual identifies

with a cultural group within a community. This cultural identity is what makes them unique and
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differentiates them from other communities. T8 explains how a community has its own
indigenous characteristics and how a social group nurtures their cultural heritage and identifies
themselves within their socio-cultural context. On the other hand, T12 also confirms the
uniqueness of a social group because of their IK and how this knowledge is being practiced
within a community. These practices range from respecting the elders of the community,
performing rituals, their way of dressing. These practices are peculiar to people of a tribe or
ethnics, for example the Zulu tribe dress differently from Xhosa tribe in South Africa. Members
of a tribe or communities are identified according to the way they dress and their language. In
my opinion, | believe that every tribe or ethnics have a way of life which distinguishes them
from other ethnic groups. This is what makes them unique and they can be identified with these
cultural practices. Every individual also has a uniqueness which differentiates them from other
people or their peers. Findings from this study show that teachers are aware of their IK and they
understand how tribes or social groups differ from each other in their ways of life or cultural
practice. This means that, if teachers have their unique way of life and understands the values of
IK, the possibilities of integrating IK and Westernized Science could be high, and this could
affect how they integrate IK with Life Sciences in their classroom to promote learning. However,
teachers who participated in this study were engaged in a one on one conversation to elicit more

information about the values of IK, and they had this to say;

I think it has a great value in the sense that I identify myself as a Shangani...From
my identity, and whenever | go and talk to my ancestors, | would be calling
myself Shangani [inaudible], so we still believe in them because we saw our
fathers doing that, we saw our grandfather doing that, and then it's just now, it is a

believe which we now need to come up and proof that it is really what it is. We
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know quite a lot that uh, that there are witches and all of that, but we have never
seen one and I will always say it in my class, to say, it is not only with our faith,
we have never seen the witches, even you the scientist you have never seen an
atom, but you believe in it. So, in that way we, we have to build it from there. As |
wanted to say because of these witches, | have to go to a Sangoma to protect
myself from these witches, to protect me from them. And then, the medicine to

use is the chemistry part of it. (T7)

| think we are who we are because of the culture, you know, somehow like it
shaped us, you know, like built and shaped us. So, it forms our beliefs, um, almost
everything, you know. So, | think, yeah, it is very important. Honestly | think
your culture or the tradition is still here because you know, like it forms a very big
part of us, you know, in terms of how we view life, you know, in terms of how we

do things, how we, you know, how we behave, yeah (T8)

T7 identified himself as a Shangani, that is, a spiritualist from the Zulu tribe. He believes
that with his identity, he is able to access the metaphysical aspect of IK. He reiterates that, one
could communicate with their ancestors with his status as a Shangani and he believes so much in
such powers. He explained that such practice was passed down to them from their ancestors and
because they believe in it, it will remain so for the younger generation. He also explains that this
metaphysical or spiritual practice can be compared to the idea of atom in Westernized Science.
He said that, we have not seen atoms before, yet we believe so much in them, therefore, same
goes for his status as a traditionalist. He sees the need to visit a Sangoma (spiritualist) who helps
them to communicate with their ancestors to seek for protection. This means that this teacher

strongly believes in the metaphysical aspects of their traditional knowledge (IK). In my opinion,
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this kind of knowledge is likely not to trend in the classroom because, some learners in the
classroom have different belief and religion and this could cause chaos in the classroom. T8
opined that our culture makes us who we are and the indigenous values help us to form certain
beliefs and mold us to become a better person and also help us to identify with our culture. He
explains that IK is very important for the growth of an individual because it forms our beliefs. He
further explains how IK play an important role in the way we view life, that is, we create a
particular worldview because of our experience with culture and tradition. I am of the opinion
that this experience with culture influences teacher’s belief and how they teach Sciences in the
classroom. However, there have been studies which presents how teacher’s beliefs and
worldviews affect the way they teach Sciences in the classroom. In this case, it is expected that
teachers’ idea of IK will affect how they teach Life Sciences by integrating it with IK. T3
identified herself as a traditionalist, and she further explained that she inherited this passion for
medicine from her mother who was a Sangoma (Spiritualist). The responses from these teachers
regarding IK cultural values are all indication that culture influences our beliefs and how we live.
This is a true indication that humans are all products of culture, and culture influence
individual’s cognitive development from childhood which also influence beliefs and worldviews
people have. The teacher who identified herself as a traditionalist was very proud of whom she is
and from her responses to the one on one conversation, it was observed that it affected her choice

of teaching Life Sciences and how she teaches the subject.

PART THREE: Integrated Discussion

Integrating IK and Life Sciences for Knowledge Promotion in the Classroom

The three research questions posed for this study to investigate teachers 1K and the

possibilities of integrating such knowledge were answered and the following findings were
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made. In order to investigate teacher’s IK and the possibilities of integration, there was need to
understand what was stated in the curriculum. The policy documents (NCS & CAPS) were
analysed to find out why teachers were mandated to integrate IK with Westernized Science, what
IK teachers need to integrate and how they should integrate such knowledge. The analysis done
on the CAPS document revealed that the curriculum mandated teachers to integrate indigenous
and western worldviews during teaching by specifying why and what IK should be integrated.
However, teachers were not provided with the how-to integrates this knowledge (Ogunniyi,
2007a). The Life Sciences curriculum content for Grades 10, 11 and 12 had little or no adequate
information regarding IK. Also, it was found that most teachers were not using the curriculum to
teach; instead, they use an alternative document (Annual teaching planning) to teach in their
Science classrooms. This could also mean that some teachers could be lacking curricular
knowledge. Curricular knowledge is the awareness teachers have about the curriculum generally.

Curricular knowledge is:

Represented by the full range of programs designed for the teaching of particular subjects
and topics at a given level, the variety of instructional materials available in relation to
those programs, and the set of characteristics that serve as both the indications and
contraindications for the use of particular curriculum or program materials in particular

circumstances” (Shulman, 1986, p. 10).

However, if some teachers do not use the curriculum to teach, then how can they be
aware of the mandate to use IK in the classroom? Nonetheless, findings from this study show
that some teachers are not aware of the mandate to integrate 1K with Westernized Science, hence
their inability to integrate both worldviews. After finding out what was indicated in the

curriculum, the views of the teachers were sought regarding IK, and it was found that teachers
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are embodiments of IK and they are aware of their knowledge (Ogunniyi, 2007a). This is in
resonance with Zhou and Brown (2015) that every individual is an embodiment of culture, and
since the teachers are a product of culture, it is imperative to empower them on how to use their
IK to teach Science in the classroom. This is also because, the act of learning is known as culture
acquisition (Aikenhead, 1996) and it is naturally influenced by learners’ culture. As
constructivists would say’ teachers are the facilitators of learning, both within and outside the
classroom (Vygotsky, 1978; Moll, 2001). Therefore, they are the most competent in the teaching
and learning process (Zhou & Brown, 2015). It is known that since IK is known to cover all
spheres of life, teachers should incorporate those aspects that are scientifically relevant to the
concept being taught, such as medicine, agriculture, climatology, sustainability, fishing, forest,
and so on (Hewson, 2012). However, integrating IK in the Life Sciences classroom could help
the learners to acknowledgement their social identities (Cronje et al., 2015) thereby making
teaching and learning a worthwhile experience to enhance change (De Beer & Whitlock, 2009).
Also, Coe, Aloisi, Higgins and Major (2014) encouraged teachers to adopt the right teaching
strategies to make Science accessible in the classroom. IK should be integrated with western
Science in the classroom, to improve the growth of scientific literacy in the classroom,
considering the multicultural nature of the South African classroom (Diwu & Ogunniyi, 2012;
(Driver et al., 1994). According to teacher’s responses to questionnaires and interviews under the
theme ‘knowledge’, the use of different approaches to teach Science is known to be that of the

integrationist approach (Naidoo & Vithal, 2014).

The study carried out by De Beer and Mothwa’s (2013) on how to use ethnobotany with
scientific rigor to teach Life Sciences in the classroom without introducing pseudo-Science is an

example of the use of a different teaching strategy (situated learning) to teach Life Sciences in
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the classroom. Situated learning involves learning that takes place in its original field where it is
applied (Lave & Wenger, 1991). In this case, the teachers situated their learning within the
school context, which is the social context where learning as a social activity takes place
(Bourdieu, 1994). Lave and Wenger explained that situated learning happens in communities of
practice, for example in the classroom as a social context. It appeared that most of the teachers in
this study are familiar with teaching plant diversity and medicinal plants with IK (De Beer &
Whitlock, 2009); this could be because of their experience with culture and their environment, or
perhaps it could be the idea of humans been the product of their culture as stated by

constructivists (Zhou & Brown, 2015).

With the responses from teachers, it means that 1K can be integrated using prior
knowledge and lived experiences of learners (Ramirez & Ross, 2019). This is because learners
do not come into the science classroom as empty slate (Bonomi 2019). However, prior
knowledge involves the thought processes of an individual, and it is an organizing factor for
learners’ thought processes (Meyer, 2004). As learners lived experiences are brought into the
classroom, it enables them to connect new experience that is about to take place in the classroom
with prior experiences and bridge the space between their lived life and what they learn in school
(Fréanquiz & Ortiz 2018; Ramirez & Ross, 2019). This according to Ackerson et al. (2000) allows
the learners to establish the basis in which interpretation is made regarding new and future
events, and thereby maintaining a healthy and stable worldview. From the responses above,
teachers understand the need to create a balance between the two worldviews (Indigenous
Knowledge and Westernized Science) to avoid conflicting ideas among learners (Cronje, et al.,
2015) and also to ensure an effective teaching and learning using their experiences. They believe

that this also can be achieved with the cultural experience learners bring from their various
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cultural backgrounds to the classroom, since they are all products of a culture (Zhou & Brown,
2015). According to De Beer and Mothwa (2013) “A true constructivist teacher will realize the
importance of building new knowledge on learner’s existing prior knowledge” (p. 453). How IK
IS integrated in the Science classroom is imperative to how learners understand Science.
Therefore, the onus is on the teachers to make Science accessible to all learners of different
colors and races in the classroom, by adopting the right teaching strategies (Coe et al., 2014). For
teachers to be able to implement the mandate there is need for them to change their teaching
strategy. This includes the use of cultural artifacts and relating the classroom Science with
learner’s prior knowledge or cultural knowledge before linking both to the classroom Science
(Roschelle, 1997; Strangman & Hall, 2004; Fakoyede & Otulaja, 2019). According to
O’Donoghue and Neluvhalani (2002) the use of the constructivist approach to teach Science in
the classroom by introducing learner’s IK and prior knowledge is encouraged by the curriculum.
This involves linking learner’s lived experiences (Ramirez & Ross, 2019) and helping them to
engage with each other, thereby making the curriculum to offer a more culturally relevant
learning challenge. Jegede and Okebukola (1991) posited that the implication for this is that
teachers should start their lessons by probing learner’s prior knowledge to establish learner’s
worldviews regarding the concept to be taught. According to Ogunniyi and Ogawa (2008) the
integration of IK with Westernized Science in the Science curriculum permits teachers to be
innovative with the use of teaching strategies. For example, the constructivist approach of using
learner’s prior knowledge to probe their understanding of the concept before introducing them to
the new concept; ensuring the use of a holistic approach; making sure that classroom discussion
is extended to other ways of knowing; involving learners in classroom problem solving activities

and bringing IKS experts/practitioners to the Science classroom (Ogunniyi & Ogawa, 2008).
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Finally, when these teachers’ views regarding their experience and the possibilities of
integrating both worldviews in the classroom was probed, it was found that; the teachers were
positive about the integration of IK and they displayed positive interest in its integration with
Westernized Science. However, they indicated that the problem lies with the way IKS is
represented in the curriculum. Teachers opined that the curriculum does not explicitly explain
how they could integrate IKS and Westernized Science, hence their inability to implement the
mandate (Ogunniyi, 2007a). Most of the teachers opined that integrating 1K with Westernized
Science enables them to make Science more accessible to learners in the classroom. Findings
from this study revealed the possibilities of integrating both worldviews in the Science
classroom. However, teachers opined that if they are well equipped with cultural artefacts
(Fakoyede & Otulaja, 2019) and indigenous information on how to teach in the curriculum, the
possibilities of integrating both worldviews will be positive, and they will be able to integrate

both worldviews and make Science teaching more meaningful in the classroom.

Summary of Findings for This Study

This study was conducted in four South African peri-urban schools, and it involved Life
Sciences teachers with different teaching experiences. This study aims at understanding teacher’s
IK and the possibilities of integrating such knowledge with Sciences in the classroom. Three
research questions were posed to investigate this research: to understand how IK was represented
in the curriculum; to elicit more views from teachers regarding their understanding of IK and
how IK can be integrated with Science to enhance teaching and learning of Science in the

classroom as mandated by the policy documents.
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Answering Research Question 1: How is Indigenous Knowledge Represented in the Grade 10,

11 and 12 Life Sciences curriculums in South Africa?

The South African Life Sciences policy documents (NCS 2002 & CAPS 2012) mandates
teachers to integrate IK with Science in their classroom to promote the cultural heritage of the
society and enhance Science learning in the multicultural classroom. To understand teachers IK,
first there is need to understand what the curriculum portrays regarding this knowledge.
Therefore, to answer this research question, the contents of both policy documents were broken
down into codes and were analyzed using three themes: Why IK should be integrated with Life
Sciences in the classroom; what indigenous knowledge to be taught in the content; and how to
teach by integrating indigenous knowledge? Details of the analysis can be found in the part 1
section of this chapter. These three themes summarized the content of the policy documents. It
was found that the curriculum did mandate teachers to integrate IK and the reason (why) for this
was given as described in the part 1 of this chapter. Also, what content to be integrated were also
given, although not explicit for all the concepts in the curriculum, but in few cases as analyzed
earlier, but ‘how’ it should be integrated with Science was not given to teachers as indicated in
the analysis in part 1. Teachers who participated in this study indicated that they do not know
what IK is appropriate for their Life Science teaching and how they could integrate it with their
classroom teaching, hence, most of them resulted only to the use of learner’s prior knowledge
and situating their teaching within learner’s environment. It was also revealed that the schools
did not provide teachers with the cultural artifacts needed to integrate IK and Life Sciences in
their classrooms or within the school context; this is because the school is unaware of the
necessity of this integration policy. Findings also show that 50% of the teachers who participated

in this study were not aware of the mandate to integrate IK and Westernized Science during their
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classroom teaching practice. It was revealed in this study that the teachers’ unawareness of this
stance in the curriculum is as a result of the use of an Annual Teaching Plan (ATP) document
provided for teachers instead of the use of the curriculum itself. Findings also show that teachers’
inability to use the curriculum could lead to lack of curricular knowledge; hence, this could also
be an impediment to the implementation of this policy. Findings from this analysis are an
indication that although IK was mandated to be integrated with Science, the importance of
Westernized Science in the curriculum over IK of the people was more pronounced in the
document and schools. Hence, the goal of promoting the cultural heritage of South Africa by
integrating 1K with Westernized Science and making Science accessible to all learners in the

multicultural classroom is likely not to be met.

Answering Research Question 2: What Perception do Teachers have about Indigenous

Knowledge?

The themes, organizing principles, habits of mind, skills and procedures, and knowledge
were analysed to answer research question 2. Findings from this analysis revealed that some
teachers who participated in this study understand that Westernized Science and IK are both
worldviews that have common ground as to its scientific nature. They are of the view that both
worldviews are holistic in nature due to their principles and historical underpinnings in Science.
Also, teachers have a strong perception that IK has Science; therefore, it helps to promote the
culture of Science using language as a tool in crossing the cultural borders in the classroom.
Although, some do not believe that there is Science in IK. They also indicated that IK formed
the basics of the education that is in existence now, hence, it upholds the cultural values of the
people. Teachers opined that Westernized Science has its roots in IK, that is, the Western people

explored and colonized IK to create their Western knowledge. Teachers’ view of IK indicated
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that teachers are aware of their IK and the possibilities of integrating such knowledge in their
Life Sciences classroom were emphasized. The reiteration of the scientific nature of 1K
heightened teachers’ to integrate both knowledge views during their teaching practice. Few
teachers are of the view that since IK is a body of knowledge, it should be allowed in the
classroom teaching and no part of it should be left out. Findings from this study show that
teachers reiterated that every concept in the curriculum should have IK ideas, so as to improve
learners’ knowledge construction. From teachers’ views, it can be deduced that they understand
that every individual is an embodiment of their culture, which forms their identity and give them
a sense of belonging. Therefore, this answers the research question on teachers’ perception of

IK.

Answering Research Question 3: What Are Teachers’ Experience on the Possibilities of
Integrating IK and Life Sciences Concepts to Promote Science in the Classroom?

The curriculum (NCS and CAPS) for Life Sciences mandated teachers to integrate IK
with Science in their classrooms; however, teachers have different views regarding the
possibilities of integrating IK in their Science teaching. From the analysis done on teachers’
responses regarding IK, it was found that some teachers have been practicing integration of both
worldviews, but some are sceptical about it because, they do not know how to integrate both.
Teachers who integrated IK with Westernized Science gave varieties of examples on concepts
and how they teach them using IK. From the analysis, it is evident that teachers indicated that to
help learners to understand Science better, they relate the concepts to their prior knowledge and
lived experiences. Some explained that they situate such concept within a scientific context that
learners are yet to or have experienced. Also, some teachers indicated that some Life Sciences

concepts have rich history in tradition, for example, ‘fermentation’, which can be related to the
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local African beer brewing that most learners are familiar with. Teaching learners the concept
‘immunity’ by referring to the ‘African potato’ which is used to cure several ailments and
strengthening the immune system, and many more. They further indicated that integrating both
worldviews will enable learners from different multicultural context to learn Science effectively.
Findings indicated that, although the curriculum does not explain the how to integrate both
worldviews, but some teachers are able to break through the barrier. Some teachers were able to
state how they integrate IK with their Life Sciences teaching through situated learning, others
indicated that theirs is through story-telling and prior knowledge. There is also an indication that
most teachers do not integrate both worldviews and their reasons were that the curriculum did
not give how they should integrate IK with Westernized Science. Another reason given by some
teachers is the issue of time constraint; they reiterated that they do not have enough time to
incorporate certain teaching strategies using IK. This is because there is no adequate time
allocated to the teaching of these concepts in consideration of the activities involved. Teachers
believe that IK in its totality is cultural knowledge and they emphasized the need to incorporate it
in their classroom to make Science learning meaningful. These findings help to answer the
research question 3 on teacher’s experiences on the possibilities of integrating IK and Life

Sciences concepts to promote Science learning in the classroom.

Summary

The mandate to integrate IK with Westernized Science in Science classrooms has paved
way for the use of various teaching strategies for teaching Science. This study aims at
understanding teachers IK and the possibilities of integrating such knowledge with Science. The
main research question posed for this study is: How can IK be used as a tool to promote Science

teaching and learning in the South African classroom context? However, various sub-questions
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were used to answer this question which aims at solving the issue of integration found among
Science teachers in the Science classroom today. Findings from this study show that teachers are
embodiment of Indigenous Knowledge and this knowledge can be used as a tool to bridge the
gap in Science learning and making Science accessible to all learners from different context.
There is possibility of integrating IK and Westernized Science in the classroom using different
teaching strategies, however, the curriculum needs to emphasize more on how this needs to be

done.
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Chapter Six

Overview, Limitations, Recommendations and Conclusions

In this chapter, I present the summary of the findings on teachers’ IK and the possibilities
of integrating such knowledge in some selected peri-urban schools in Gauteng province. The
overview of the research is discussed, and the research questions are mentioned to contextualize
the study. The limitations of the study and contribution of the research to Science education is
discussed as well as the recommendations for further study, classroom practice and curriculum

reform.

Overview of the Study

This study was conducted to understand, describe, and analyze teachers’ IK and compare
the findings with what the curriculum requires regarding the integration of IK in four selected
peri-urban high school in Gauteng province of South Africa. The South African Life Sciences
policy documents (NCS 2002 & CAPS 2011) requires teachers to integrate 1K with Science in
their classroom practice, but there are still issues of integration found among teachers in schools.
This is becoming alarming because of the rate of failure of Life Sciences in South Africa. The
mandate emphasizes the requirement for teachers to include IKS in their Science teaching by
helping learners to understand “the relationship between Indigenous Knowledge and Science”.
For this to happen “Learners should understand the different cultural contexts in which
Indigenous Knowledge systems were developed” (DoE, 2003; DBE, 2011, pg. 17). The Specific
Aim 3 further stated that teachers should ensure that “examples of Indigenous Knowledge that
are selected for study should, as far as possible, reflect different South African cultural groups.

They should also link directly to specific areas in the Life Sciences subject content” (DBE, 2011,
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pg. 17). In this case, the teacher is the more knowledgeable other and facilitator (Vygotsky,
1968) of the classroom room activity, as the learners are known to transform from being passive
learners to active participants of the teaching and learning process. The aim of this study was to
understand teachers’ IK and the possibilities of integrating such knowledge with Life Sciences in
the Science classroom. To achieve this, the following research questions were posed to
understand what IK teachers have and how it can be used as a tool to solve Science literacy
issues in the classrooms. How is IK represented in the grade 10, 11 and 12 Life Sciences
curriculum in South Africa? What perception do teachers have about Indigenous Knowledge?
What are teachers’ experience and the possibilities of integrating IK and Life Sciences concepts
to promote Science in the classroom? To ensure achievement of credibility and trustworthy
answers to the research questions posed for this research, the study adopted a qualitative case

study research design.
Limitations of the study
Some of the limitations of this study were considered and taken into account.

Firstly, qualitative data were collected for this study. Participants of this study were teachers, but
there were limitations in terms of language, and this could be because most of the teachers who
participated in this study speak English as their second language. There could have been a
language barrier while filling the questionnaire, and during the interview. However, the teachers
could have expressed themselves more clearly and confidently by speaking their own mother
tongue (isiXhosa, Ndebele, isiZulu, etc). However, there was code switching which occurred
during the interviews and therefore sometimes the participants spoke in their native language and
thereafter interpreted what they meant to me in the form of English so that | can understand what

they have said. Perhaps, this might have taken away the meaning that they intended to pass
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across during the interview through code switching, that is, the meaning must have been diluted

when they spoke in their language and then interpreted it.

Secondly, to ascertain how teachers explained that they integrate both worldviews in their Life
Sciences classroom, it would have been valuable to observe their lessons during teaching and
learning practice. However, teachers’ views were more pertinent in this study because, their 1K
and their views of the possibility of integration, and their awareness of the mandate to integrate
such knowledge with Science was the main focus of this study. Due to time constrain as well as
the COVID 19 restrictions, | could not go to schools to gather more evidence from their

classrooms.

Implication of the study to Science Education

Findings from this study reveal that the integration of IK and Westernized Science is not
as successful as it should have been in some classrooms in the Gauteng province, considering the
mandate of implementation in the curriculum. However, the qualitative data analyzed show
different levels of integration in the classroom, eleven teachers implement the integration policy
while two teachers did not implement it. The reason behind teachers’ different attitude towards
implementation could be as a result of varying factors such as, lack of resources, language
barrier, time management, the use of the right strategy to teach certain concepts, inadequate
information in the curriculum on how they should integrate both worldviews, unawareness of the

mandate to integrate both worldviews, and so on.

Findings from this study also show that it could be as a result of the conflicts between IK
and Westernized Science experienced by Science teachers in the classroom (Cronje et al., 2015).

The integration of both worldviews could be problematic for teachers as Battiste (2002) surmised
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“Creating a balance between two worldviews is the great challenge facing modern educators”
who has the intention of incorporating IK and Westernized Science in their Science classroom
(p. 202). Although, some teachers do not view both worldviews as different, therefore, they
believe that both knowledge systems can be integrated while teaching Life Sciences in the
classroom. This also resonate with the studies conducted by De Beer and van Wyk (2012) and

Barnhardt and Kawagley (2005) that IK and Westernized Science can be synthesized.

Based on the conversations with the teachers, it appears that some teachers do not view
IK as important since it is not well documented and is not assessed in schools. Nevertheless,
most of the teachers view IK as a very important worldview that can be used to create access to
Science for all learners in the classroom because of its scientific nature. Although, some
scientists do not acknowledge IK as being ‘scientific in nature’ because they believe it is bias and
superstitious in nature (Snively & Corsiglia, 2001; Horsthemke, 2004), while some believe that
IK is scientific in nature. Some teachers who participated in this study revealed that IK is
relevant because of its contribution to “educational relevance and to redressing past colonizing

hegemony” (Keane, 2008: 588).

Findings from the qualitative data analysed also revealed that some teachers do not
believe that IK is validated while most of them believe that IK is validated and experiment is
conducted by the indigenous people through trial and error and consistent practice. However,
educators such as Semali and Kinchelo (1999), Odoro Hoppers (2002) and Moodie (2003)
suggested the need for IK to be validated or legitimized, but Horsthemke (2004) termed this as
‘tautologies’ because, “Considering the centrality of justification, knowledge is necessarily valid,
legitimate, warranted. There simply could be no other knowledge, i.e. knowledge that is invalid,

illegitimate or unwarranted. It would not be knowledge then” (p. 38).
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Findings show that the issue of integrating both worldviews in the Science classroom is
as a result of teachers not using the curriculum or not knowing how to integrate both worldviews.
However, findings from this study revealed that teachers have problems with refining their
practice in relation to ‘HOW?’ to integrate IK with their Life Sciences teaching. This could also
be seen from the analysis of the curriculum in the previous chapter, i.e. the why and what IK to
be taught in the classroom were visible in the curriculum, however, how teachers should
integrate both knowledge views were not explicitly stated in the policy documents (NCS &
CAPS). This could be linked to why most teachers from this study complained that the Life
Sciences curriculum did not state clearly what and how to teach Science using IK, hence the
struggle. This resonates with the studies conducted by Taylor and Cameron (2016) and De beer
and Mothwa (2013) regarding teachers’ ability to know-how to integrate IK with Science. Hence
most of the teachers recommended the need to review the Life Sciences curriculum to

accommodate IK.

Recommendations for Further Studies

Findings from this study have revealed that teachers are embodiments of their culture
(IK) and have the potential of integrating such knowledge with Science. However, due to certain
impediments and lack of awareness, some teachers are not able to integrate IK and Westernized
Science in some classrooms in Gauteng province. Based on these findings, some
recommendations can be made on how to improve teacher’s classroom teaching practice, policy

and teacher educators.
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Teaching practice

As issues regarding the implementation of 1K with Westernized Science in the classroom
keep rising, there are several researches conducted on how to curb these issues by. This study
also investigated teachers’ IK and the possibilities of integrating such knowledge with
Westernized Science. This study focused on the mandate given to teachers to integrate IK with
Science by considering the reason it should be integrated, what is to be integrated and how it
should be integrated. The need to make the Science classroom more culturally relevant is
imperative due to the multicultural nature of the classroom. A culturally relevant classroom
considers learner’s everyday lived experience by enabling them to be actively involved in the
classroom teaching practice for meaning making (Clarke & Ramahlape, 1999). For this study,
the teachers who participated in the interviews were from different cultural backgrounds (Xhosa,
Zulu, Sesotho, to mention a few), just like their learners. One of the teachers made reference to
the use of the context of some students from another country to teach Science. This shows that
teachers are aware that their learners are from a diverse cultural group. Since the teachers are the
facilitators of their classroom activities, they explained how they help learners to construct their
own knowledge using their experience (prior knowledge) both within the classroom and outside
the classroom. According to Meyer (2004) “Prior knowledge is the organizing factor of
individuals’ thought processes “(p. 971). For some of the teachers in this study, probing learners’
prior knowledge as a basis to teach Science was a better way they could integrate IK with their
Science teaching to promote meaning making in the classroom. However, teachers are
encouraged to adopt useful teaching strategies to make the learning context conducive enough
for learners. These teaching strategies could involve using the right teaching resources and

introducing cultural knowledge (IK) ideas and encouraging learners to exchange ideas amongst
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themselves. IK is a local knowledge (Ogunniyi, 2011) that is socially constructed by learners
from their lived experiences, so also is scientific knowledge viewed as socially constructed
which involves the individual and the social processes (Driver et al., 1994). These social
processes which take place during teaching and learning between the social actors (teachers and

learners) in the classroom teaching practice might promote meaning making in the classroom.

Resources to Teach Indigenous Knowledge

Irrespective of the teachers’ willingness to integrate IK and Westernized Science
(Ogunniyi, 2007b; Naidoo, 2010), findings from this study also revealed that teachers do not
have enough access to IK in the textbooks they use in teaching Life Sciences. For teachers to be
able to implement the policy of integrating IK and Westernized Science there is need to
introduce IK in the textbooks used for teaching Life Sciences, to create a culturally relevant
learning environment and make Science accessible to all learners in the classroom. Most teachers
rely on the use of textbooks in the classroom; therefore, lack of IK in the textbooks could be a
hindrance or lead to their inability to integrate both worldviews (Shizha, 2007). However,
textbooks with IK content should include diverse cultural ideas for inclusivity, but more
emphasis should be made on the culture of the local community to avoid bias and oppression like
the Eurocentric textbooks. Findings from this study revealed that teachers do not integrate 1K
and Westernized Science due to the lack of cultural artifacts to enhance their integration of IK.
According to Fakoyede and Otulaja (2019) cultural artifacts are mediating tools teachers can use
in facilitating Life Sciences concepts. If this is lacking, how then can teachers make Science
learning accessible to this learners from township schools. According to the authors, teachers’
emotions were elated when they realized that they could teach their learners the abstract topic of

molecules using bead works (cultural artefacts). Interviews had with teachers, show that teachers
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are aware of their IK and are willing to integrate IK with their Life Sciences teaching, but the
resources to do that are not provided. Moreover, if teachers are not given the “how-to integrate
IK” in the curriculum, even if they have the artefacts, they might still not be able to integrate IK
with their Life Sciences teaching. Teachers’ inability to apply the how-to might give them the
impression that they are not doing enough and this can affect their emotions negatively. The
teacher in the classroom is seen as the more knowledgeable other (MKO) because s/he is has the
higher ability and understanding of the task to be done/achieved during the teaching and learning
processes. 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. However, their ability to get resources and utilize them while teaching different

concepts in the curriculum could make learning Science more attractive to learners.

Integrating Indigenous Knowledge with Life Sciences Concepts in CAPS Document

With the discussions had with the teachers who participated in this study, teachers
mentioned a few concepts they believe they can integrate IK with. The following concepts were
mentioned by different teachers at different intervals; filtration, fermentation (African beer
brewing), distillation, thermodynamics, medicinal plants, biodiversity, sustainability, behaviour
of micro-organisms, immunity, conservation of energy and resources, human evolution,
respiration and water purification. As a researcher, | would also recommend some of the
concepts that teachers could integrate with IK in their science classroom, such concepts are;
saponification (soap making), the skeletal system, classes of food (food that are indigenous to
learners could be used to classify different sources of food), nutrition (indigenous food can be
classified as a source of different nutrients such as, carbohydrate, protein, fat and oil, etc.), and

so on. However, the analysis done on the policy documents does not have IK on some of these
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concepts, except for a few as outlined in my findings section in the previous chapter. In this
study, it was also found that teachers do not use the curriculum as they are supposed to use it;
this is because they focus more on the ATP provided for them. The ATP provided the foundation
to what is presented on the CAPS document. It provides the teachers with what to teach weekly
and for how many hours they have to teach a particular topic. The ATP is closely aligned with
the contents in the CAPS document; therefore, my analysis was focused on the CAPS document.
However, the teachers seem to rely mostly on the ATP, so this needs to be taken into
consideration in terms of the way IKS is presented on the ATP as well. This could be the reason
some of the teachers are not aware of the mandate to include both worldviews in their Science
classroom. Teachers are interested in the integration of both worldviews, but are unable to do so
due to different reasons mentioned earlier. Although the curriculum mandated teachers to
integrate both worldviews, teachers are not provided with ‘how’ they should integrate IK with
Life Sciences; hence they struggle with implementing this policy. The role a teacher plays in the
curriculum change is by implementing the information that has been set by curriculum designers
and the policy makers. Therefore, teachers play a very important role in making sure that
learners have access to the knowledge intended for them to construct in the classroom teaching
practice. Kirk and Macdonald (2001) posited that if teachers are not involved in the policy
reform, the reform might not succeed in its intended policy. However, Jansen and Christie (1999)
surmised that C2005 failed because the roles teachers play in curriculum reform and
implementation was underrated. Findings from this study revealed that teachers are interested in
transforming their teaching practice; therefore, they should be nominated to participate

extensively in policy reform. Teachers should not be ignored because they have a first-hand
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experience and access to learners, and therefore can understand what works and do not work in

the classroom teaching practice.

Crossing the Cultural Borders of the Science Classroom

The Science teachers who participated in this study come from different cultural
background, although most of them live in the townships. This means that teachers are
embodiments of culture, just like the learners they teach in the classroom, and Vygotsky is of the
opinion that culture influences the transformation that takes place in the classroom through
language formation and symbolism. Bourdieu’s’ theory of habitus deals with physical
embodiment of cultural capital, disposition and skills and habits that are deeply rooted because
of individuals’ (teacher) experiences of everyday life, however, teachers are viewed as the key

actor in the classroom dynamics (agency) that takes place during teaching and learning.

The teachers cross the borders of their home to the classroom where the sub-culture of
Science is to be taught to learners who have also crossed the borders of their home to engage in
learning the sub-culture of their classrooms. Judging from the findings of this study, how can the
teachers help learners to understand the sub-culture of Westernized Science if they do not
understand how learners view their own world from their everyday lived experiences? “If only
we could understand how students make sense of their natural world, we could design a Science
curriculum so that Science makes sense to all students” (Aikenhead, 1996, p. 3). This however
means that teachers need to be equipped with the necessary resources to help learners understand
Science in a more subtle way at school. If learners every day cultural experience is in harmony
with the sub-culture of Science in the classroom, the students’ worldview will be supported by
Science (Aikenhead, 1996). This means that the learner have been enculturated into the sub-

culture of Science which requires border crossing. To achieve a successful border crossing in the
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classroom, there is need for teachers to integrate 1K and Westernized Science in the classroom.
However to achieve this, the curriculum need to be explicit with the information on how teachers

should integrate 1K and Westernized Science in their teaching practice.

Professional Development for Teachers

Many teachers were trained in a Eurocentric way (Ogunniyi, 2004) and this could be one
of the reasons they are not able to integrate IK and Westernized Science. However, most teachers
start teaching immediately after their teacher training program, therefore, they are not exposed to
how they can integrate 1K and Westernized Science in their classroom practice (Shizha, 2007).
This can be found with the response from T7 in the discussion chapter. Findings from this study
also revealed that the curriculum did not instruct the teachers on ‘how they can integrate IK with
their Life Sciences teaching in the classroom. Therefore, the need to organise seminars and
workshops as a professional development like most teachers in this study recommended is
imperative. Professional development is said to be an activity that enhances the skills, expertise,
knowledge and other characteristics of an individual as a teacher (Organization for Economic
Cooperation and Development, OECD, 2009). It can be referred to as a tool that can be used to
empower teachers, helping them with the capacity necessary for managing the changes that
occurs in the school curriculum, as well as promote effective teaching in the Science classroom.
The OECD believes that teacher development can be made available in various forms, that is, it
ranges from the formal to informal. It could be made available by inviting external expertise as a
workshop, courses, collaboration between teachers from different schools or within, and so on.
Luft and Hewson (2014) posited that professional development for teachers, is an on-going
experience for cognitive growth to take place, and it is influenced by curriculum policy

statements as well as concerns regarding learners’ cognitive growth. From the findings of this
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study, teachers are yearning for a proper workshop and seminar to be organized, so that they can
have more knowledge of IK and how to integrate IK and Westernized Science in their Science
classroom. Teachers are interested in the integration of both worldviews because they mentioned
its relevance to their Science teaching in the data collected for this study. However, Mogari et al.
(2016) posited that teachers should be responsible for their own professional development since
they are also members of a community and should endeavour to join in the effort of creating a

solution to the problems arising in the learning community.

For this study, teachers were not involved with a formal professional development for IK
awareness and integration. However, during data collection for this study, the researcher as the
participant observer was able to take note of most of the ideas teachers have of IK and its
integration. After the questionnaire and interview responses have been analysed, the researcher
was able to communicate with the participants based on their responses, after which teachers
were made aware of how to better use their IK to promote meaning making for all learners in the
classroom. This practice awakened teachers’ interest in integrating IK with their Life Sciences
teaching, and will help inform their classroom practice because, when teachers change their form

of practice, it affects the way learners construct new knowledge in the classroom.

Teachers’ Recommendation of Indigenous Knowledge Inclusion in the Curriculum

This study looked at teachers’ Indigenous Knowledge and the possibilities of integrating
such knowledge with Life Sciences. The document analysis done for this study revealed that the
curriculum mandated teachers and informed them of why they should integrate IK and what 1K
to integrate, but the how-to integrate such knowledge was not stated in the curriculum. However,
this is causing some issues of implementation in the Science classroom. Also, the teachers who

participated in this study are of the opinion that IK is Science and stated its importance in
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teaching Science. Teachers thereby recommended ways in which their IK integration as
mandated by the curriculum can be enhanced, thereby informing teaching and practice. Teachers
from this study are of the opinion that IK workshops be held quarterly, to enhance their ability to
integrate IK with their Science classroom. An example can be traced to the work of Fakoyede
and Otulaja (2019) on the need to work with teachers by setting up a small group of workshop on
teaching them how to create cultural artefacts by themselves. As Rogan (2004) opined about
issues of implementation, he said teachers are lacking in the aspect of innovation and initiative in
Science classroom teaching and learning, which eventually leads to different views of seeing the
curriculum as intention and as a practice. Also, teachers suggested that every concept in the
curriculum should be linked to 1K, by so doing; they will be able to uphold their cultural heritage
as proposed by the curriculum. The teachers also suggested that the textbook used for teaching

should have substantive IKS content in it to enable them to integrate both worldviews.

Contributions of the Study to Science Education

This study investigated teachers’ IK and the possibilities of integrating such knowledge
with Westernized Science. In the drive to investigate teachers’ IK and the attempt to find out the
possibilities of integrating IK and Westernized Science, the following contributions were made

from the data collection process to the findings of the study.

Awareness of Indigenous Knowledge and its pedagogy

Findings from the study revealed that most teachers are embodiment of IK (socially and
culturally), but they are unaware of the need to utilize this knowledge to enhance their teaching
practice. Hence, during the process of data collection (interviews), teachers were made aware of

their IK and how they can integrate it with Life Sciences in the classroom. From the teachers’
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perspective, they did not know that they could bring IK into the classroom as a factor in making
Science accessible to all learners in the classroom, thereby, encouraging a culturally inclusive
classroom teaching practice. Also, some of the teachers who participated in this study were not
aware of the mandate to integrate IK with their Life Sciences teaching and learning in the
classroom. However, my interview with them helped them to be aware of these mandates, and

this could change their views of IK to improve teaching practice in the classroom.

Transformation of practice

The awareness teachers have of the mandate to integrate 1K and Westernized science
could be a positive influence to their teaching practice. This could change how teachers teach
Science in the classroom. Teachers developed interest in the curriculum and they indicated that
they would implement the mandate, in order to improve learners’ interest in science learning.
Teachers’ interest in changing their teaching method (how) will enhance what they teach learners
in the classroom to promote meaning making. Since teachers are part of the curriculum reform or
policy making, they can inform curriculum change through their ideas because, they have a first-
hand experience with learners. According to Ogunniyi (2013) when teachers are engaged with
the process of curriculum development, they become emancipated and obtain technical and
practical knowledge as they own and implement the curriculum. Therefore, they can advise the
policy makers on how to improve on the IKS content in the policy document and make it
accessible to teachers for easy implementation. After the brief conversation held with individual
teachers on the awareness of the mandate to integrate IK with Life Sciences and how to enhance
their science teaching through integration, the teachers became equipped with more cultural
knowledge to make their classroom more culturally relevant. The member-check process with

teachers also, heightened teachers’ interest because they perused through their own interview
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responses and it stimulated new ideas they could explore to improve their classroom teaching
practice. When teachers’ practice changes, it could influence learners’ attitude towards science,
and scientific literacy could be improved, thereby, making the aim of science education

achievable in the science classroom.

Conclusion

This study aimed at understanding teachers’ IK and the possibilities of integrating such
knowledge with Life Sciences teaching in four selected peri-urban schools in the Gauteng
province. This research was conducted to investigate how IK is represented in the curriculum
and Science teachers’ views of how they integrate IK with Life Sciences in the classroom.
Literature was reviewed on the integration of IK and the constructivism theory was used to
unpack the research questions. This study adopted a qualitative, interpretive case study approach
to investigate the phenomenon under study. In this chapter, | further discussed the overview of
this study and the research approach used to carry out this research. | stated the objectives of the
study in relation with the research questions posed for this study. Recommendations were made
based on the findings of this study, as well as teachers’ recommendation. I discussed the
implications of this study to Science education in South African context. | discussed the
limitation of this study and recommendation for further research. It was recommended that
teachers’ classroom practice be improved by providing them with the resources need for an
effective Science teaching and learning. | discussed the contribution of this study to science
education. This study has established that the curriculum mandated teachers to integrate IK with
Life Sciences, but how they should go about it was not explicitly stated; teacher’s view of IK and
Westernized Science is that both worldviews are ways of knowing and they both share common

grounds as to their scientific nature; teachers’ view of IK indicated that teachers are aware of
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their IK and the possibilities of integrating such knowledge in their Life Sciences classrooms
were emphasized. Therefore, there is need to ascertain that all Life Sciences teachers in South
Africa, especially in the township schools receive support from policy makers in their pursuit to

integrate IK with Life Sciences.
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Appendix 3

Teachers’ IKS Questionnaire (TIKSQ)

Teachers’ Questionnaire

Please answer all items of this questionnaire. We would like to know your views. this is not a test. Your answers will
be used for educational research purposes only. Your responses will be treated confidentially: your identity will not
be revealed and is known only to the researcher. The researcher may ask you, later, to clarify your answers verbally:
for this purpose only, please provide your ID number below.

Kindly answer the questions below to the best of your ability. There is no right or wrong answer to the
questions. Feel free to express your opinion on the issues regarding indigenous knowledge also known as
cultural knowledge. Your assistance is highly appreciated. Thanks

1. What do you understand by the term. indigenous knowledge? Please explain

2. What does indigenous knowledge system mean to you?
a) As aperson?
b) As a science teacher?
3. Isindigenous knowledge important? Yes or No.

If Yes, why?

If No. why?
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Teachers’ IKS Questionnaire (TIKSQ)

4.

6a.

What makes indigenous knowledge different from other types of knowledge (for example.
Science)?

Practitioners of indigenous science (e.g. elders. herbalists. traditional healers) observe nature
to generate knowledge. Do they do experiments and test in order to verify or validate this
knowledge?  Yesor  No

If Yes, how?

If No. why?

How is Indigenous knowledge carried on from one generation to another?

Does this knowledge stay same? Yes  No
If yes explain

If No explain

Myths are stories that are told in different cultures by elders from one generation to the next.
Do you think myths and rituals play any important role in indigenous knowledge systems?
__Yesor___ No

Please explain with example.
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Teachers’ IKS Questionnaire (TIKSQ)

10.

11

Does indigenous knowledge reflect the social and cultural values of a people?  Yesor _ No
If Yes. how?

If No. why?

Can indigenous knowledge be used to explain Life Sciences concepts in the school context?
If Yes, why?

If No. why?

How can Life Sciences be taught in the classroom using indigenous knowledge?
Please explain and provide examples

Does the curriculum explain what and how you should implement indigenous knowledge in
the classroom?
Please site an example from the CAPS document.
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Teachers’ IKS Questionnaire (TIKSQ)

More information regarding Indigenous knowledge and its use in the classroom
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Appendix 4: Sample Interview Questions

Possible Sample Interview Questions

1. With your views of what Indigenous Knowledge is, how do you think Indigenous

Knowledge can be incorporated with life science in the classroom?

9

The curriculum mandates that Indigenous Knowledge be incorporated with science in the
classroom. how could teachers do this?

3. When did you become aware of this mandate in the science curriculum?

4. How have you tried to incorporate Indigenous Knowledge with science in your teaching

of science? Please explain your response

5. How do you think Indigenous Knowledge can be used to teach life science?
6. What are the possibilities of incorporating Indigenous Knowledge with science?
7. How could you incorporate Indigenous Knowledge with science when you teach science

in the classroom?

8. What concepts in life science do you think can be linked to indigenous Knowledge?
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Appendix 5: Participant’s Consent Form
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School of Animal, Plant & Environmental Sciences

Private Bag 3, Wits 2050, South Africa -Enquiries: Tel.: +27 (0) 11 717-6403 | Fax: +27 (0) 11 717-6494
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Hannise®

Dear Participant.
Participant Consent Form

You have read the Information Sheet about my research with title listed below. For you to
fully participate in this study. I am asking you to please complete. sign and retum this consent
form as soon as possible.

Title of research: Teachers® Indigenous Knowledge and the possibilities of affording
integration of Indigenous Knowledge in Life science teaching and Learning.

| PR O e O AR A A S PR 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 participate in this study YES NO  (please circle)
I agree that the researcher may use my quotes
in her research report YES NO
I agree to participate in interviews and that such
interviews can be audio recorded for transcription YES NO
(Name of Participant)
(Participants’ Signature) (Date)

Uchechi Agnes Ahanonye (Name of Researcher)

(Researchers” Signature) (Date)

The Biology of a Changing World: Conserving African Diversity
WWWw.wits.ac.za/apes
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Appendix 6: Letter of Permission from Principal
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School of Animal, Plant & Environmental Sciences

Private Bag 3, Wits 2050, South Africa -Enquiries: Tel.- +27 (0) 11 717-6403 | Fax: +27 (0) 11 717-6494 /

0;,4 P “\,!"
Ms Uchechi Agnes Ahanonye
Phone: 0847586461

e-mail: 1180216(@Students.wits.ac.za

Dear Sir/Ma,
Permission to Conduct Program of Research Study

1 am seeking vour permission to conduct a program of research study titled
“Teachers’ Indigenous Knowledge and the possibilities of affording integration of
Indigenous Knowledge in Life science Teaching and Learning.” This program of research
study will inveolve four life science teachers from your school for the period of the research. It
is an after school program.

The purposes of this program of research study are 1) To explore teachers’
indigenous knowledge and the possibilities of integrating Indigenous Knowledge into
multicultural classroom in South Africa. as mandated by the curnculum 2) To generate
teachers’ awareness of Indigenous Knowledge. This study will mun for 6 meonths., from
February 2019 to August 2019. involving two Grade 10 and Two Grade 11 life science
teachers.

The reason I have chosen your school is because the school has a diverse teacher and
student body from different socio-cultural backgrounds and are mostly black Africans. I am
mviting your school to participate in this research which will contribute to the knowledge
base for teaching science in Africa.

During this study participant’s voice will be recorded on audio devices. Participants
will be asked to take part m one-on-one conversations andor small-group
discussions/meetings outside the classroom activities. which will be audio-recorded. There
are no potentially harmful risks to participants related to participating in this study.

There is no direct benefit from this program of study to participants. However, as a
result of their participation, participants” own awareness about school, indigenous knowledge,
science, teaching and leaming may be increased. This program of research study will provide
participants (student teacher(s). in-service teacher(s). researcher(s). your school. the
University and the field of science education with valuable insights into the relevance of
mtegrating indigenous knowledge with science teaching and leaming in a multicultural
classroom.

Research findings from this study will be presented at local. regional. national and
international conferences. in journal articles and in books or book chapters, and at Wits
School of Education seminars and professional development for pre-service and in-service
teachers.

Participation is completely voluntary and participants may withdraw at any time
without any prejudice or penalty against them. Withdrawal from participation or refusal to
participate in this study will not in any way affect participants, performance or position in
your school or at Wits School of Education. Participants may choose not to participate in this
study. If a participant chooses not to participate. no references to him'her will be made in the

reporting of this study.

The Biology of a Changing World: Conserving African Diversity
www.wits.ac.za/apes
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School of Animal, Plant & Environmental Sciences = s
Private Bag 3, Wits 2050, South Africa ‘Enquiries: Tel.: +27 (0) 11 717-6403 | Fax: +27 (0) 11 717-6494 )

o +
annesed

Participants will receive no financial or any other compensation for participating in
this study. All information collected in this study will be kept private and participants will not
be identified by name. Confidentiality and anonymity will be maintained. as pseudonyms will
be used in place of proper names of individuals and location of study. Researcher will keep
the audio recordings and data transcriptions from this study in the supervisors’ locked filling
cabinet. Only the researcher and her supervisor will have access to these and they will be
destroyed in three years immediately after this study.

If a participant wishes for further information regarding his'her rights as a research
participant, he/she may contact: The University Human Research Ethics Committee (non-
medical). telephone +27(0)117171408. email Shaun.Schoeman@wits.ac.za.

If a participant has any concems or questions about the conduct of this program of research
study (project) they should feel free to contact the researcher at location stated above.

By signing this letter. you agree to give permission for this program of research study
to be conducted in your school. The purpose. procedures to be used, as well as. the potential
risks and benefits of participation have been explained in detail. You or participants can
refuse to participate and/or withdraw from this program of research study at any time without
penalty. Refusal to participate in or withdrawal from this study will have no effect on
participants in any way. whatsoever. You will be given a copy of this consent form after you
have signed it for your record.

Name of Principal Signature of Principal Date

Ms Uchechi Agnes Ahanonye
Name of Researcher Signature of Researcher Date

The Biology of a Changing World: Conserving African Diversity
WWWw.wits.ac.za/apes
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Appendix 7: Information Sheet
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Dear Sir/Madam
Teacher’s Participation Information Sheet

My name is Uchechi Agnes Ahanonye and I am a PhD student in the School of
Animal, Plant and Environmental Sciences at Wits University in Johannesburg. As
part of my studies I have to undertake a research project. and I am investigating
Teachers’ Indigenous Knowledge and the possibilities of affording integration of Indigenous
Knowledge in Life science Teaching and Learning. The aim of this research is to explore
teachers’ indigenous knowledge and the possibilities of integrating Indigenous
Knowledge into multicultural classroom in South Africa.

As part of this project I would like to invite you to participate with me in this study.
By participating. you will be asked to complete a questionnaire after which you may
be asked to participate in discussing the content/answers to the questionnaire in a one-
on-one interview at a location of your choice: the interview may last up to one hour
and there may or may not be a follow-up to the discussion. With your permission. I
would audio-record the interview using a digital device so as to accurately capture our
discussion for verbatim transcription. The collected data and hard copy of the
transcribed data will be member-checked and stored in a locked cabinet in my
Supervisor’s office and only myself as the researcher and my supervisor will have
access to the data for this research purposes only. Any digitized data will be stored in
a password-protected computer. Data collected will be destroyed three years after
completion of the study.

Confidentiality and anonymity of participants in reporting the results of this study will
be maintained. For confidentiality only the researcher and her supervisor will have
access to the data collected and stored in a locked or password-protected computer for
the purpose of this study. Anonymity will be maintained by using culturally-relevant
pseudonyms in place of actual and proper names of participants.

Participants will not receive any compensation for participating in this study. and
there are no prejudices or penalties for not participating or withdrawing from this
study at any time. However, as a result of your participation, your awareness about
Indigenous Knowledge, school science, teaching and leaming may be increased.
Participants are free to withdraw their participation at any time or may choose to not
answer any question if s/he does not want to without any penalty.

Data collected from this study may be used to publish journal articles in addition to
my thesis. Data can also be presented at local. national regional and intemational

The Biology of a Changing World: Conserving African Diversity
Www.wits.ac.za/apes
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conferences. seminars and workshops for training science teachers and for
professional development.

If you have any queries. concerns or complaints regarding the ethical procedures of
this study. you are welcome to contact the University Human Research Ethics
Committee (non-medical). telephone +27(0)117171408, email
Shaun.Schoeman@wits.ac.za.

If you have any further questions afterwards about this research. feel free to contact
my supervisors at 0117176075 or 0746430133 or by email: i.otulaja@wits.ac.za

Yours sincerely,

Uchechi Agnes Ahanonye
ucgold911@yahoo.com
0847586461

Supervisors:

Dr. Femi Otulaja
Femi.otulaja@wits.ac.za
0117176075

Dr. Shalini Dhukan
Shalini.dukhan2@wits.ac.za
0117176497

Dr. Ida Risenga name
Ida.risenga@wits.ac.za

The Biology of a Changing World: Conserving African Diversity
WWW.wits.ac.za/apes
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