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ABSTRACT
The focus of this study was to explore the affordances and constraints of integrating

Indigenous Knowledge (IK) in grade 7 Energy and Change using frugal sciences.

The  study  was  guided  by  situated  learning  theory  as  a  theoretical  framework,

whereby a qualitative single case study design was used. Fifteen grade 7 Natural

Sciences  learners  from  a  school  in  Mamabolo  circuit,  Capricorn  South  District,

Limpopo Province participated in the study. Document analysis, active participation

and  unstructured  interviews  were  used  to  collect  data.  Additionally,  data  was

analysed using categorical aggregation and thematic analysis. 

The findings of this study revealed that the integration of IK using frugal science

afforded learners to learn from those with more IK knowledge, by improving their

classroom participation and use their contextualised prior knowledge. Furthermore,

the findings revealed that the integration of IK using frugal science was a constraint

in that it was time consuming. The diverse names of the same indigenous teaching

aid often confused the diverse learners in the classroom and the over-reliance of

learners  with  less  IK  on those with  more  IK related  to  the  topic  of  Energy and

Change. Finally, the study recommended that there should be consideration for time

management, diverse names of a cultural  phenomenon to prevent confusion and

guarding against learners who are over-reliant on those with more knowledge of IK.

Key words:  Indigenous knowledge,  frugal  science,  Energy and Change,  Situated

learning 
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CHAPTER ONE: OVERVIEW OF THE STUDY

1.1. BACKGROUND AND MOTIVATION 

The concept of Energy and Change is of paramount importance to be learned in the

science classroom (Rusyani, et al., 2021). Hence, it is also part of the concepts that

are infused in the Annual Teaching Plan (ATP) and one of the strands in the Natural

Sciences. This concept is regarded as capacity in a system that can influence and

produce change (Mclldowie, 2004). As such, learners should know and understand

that  change  is  brought  by  energy  and  cannot  be  separated  from  each  other.

Additionally, Silvanus (2017, p.21) indicated that energy holds an important value in

science and there are challenges in learning it. Therefore, learning to understand it is

vital  (Rusyani,  et  al.,  2021).  As  alluded  to  by  Silvanus  there  are  challenges

associated with the learning of this concept. Fang (2004) explained that language is

one of the challenges and a huge barrier,  while Silvanus (2017) pointed out the

language of learning and teaching as a contributing factor to understanding.

In the context of this study, language of learning and teaching is English (LOLT),

which  is  not  the  mother  tongue  of  the  learners,  which  warrants  that  there  are

challenges in learning Energy and Change. Therefore, such challenges should be

dealt with to ensure that learning of Energy and Change takes place as it is indicated

that it is one of the important core concepts in science. Rusyani et al. (2021) in trying

to  address  these  barriers  indicated  that  materials/teaching  aids  for  learning  this

concept are found in our daily lives. Agreeing to what has been mentioned above,

this study indicates that integration of indigenous knowledge (IK) in teaching science

can play a role in promoting the understanding of Energy and Change.

According to Odora-Hoppers (2004), IK is the knowledge that involves skills, ways of

knowing, seeing, and thinking, while Muchenje (2017) explained it  as a localised

form of knowledge that is distinctive to a particular region, society, or community.

Therefore,  the  integration  of  IK  will  ensure  that  lesson  objectives  are  attained.

Additionally, Aikenhead and Elliot (2010) posit that if learners meaningfully engage

with  science,  better  educational  outcomes  can  be  achieved.  However,  they  are

feeling overlooked and disadvantaged because the knowledge that they have is not

recognised in the system (Cajete, 2004). The Sustainable Development Goal (SDG
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4) called for equal access to education (Sachs, 2012). On the other hand, the United

Nations  (UN)  draft  declaration  of  Indigenous  people  states  that  "Indigenous

individuals' perspective in education, particularly children, have the right to all levels

and forms of education of the state … when possible, to an education in their own

culture” (United Nations [UN],  2022, p. 13). Therefore, the content of the subject

should include cultural knowledge that will allow all the learners to have access to

education  with  understanding;  in  doing  so,  indigenous  individuals  will  also  be

accommodated.

The study conducted by White and De Beer (2018, p.  6) Indicated that “teachers do

not favour incorporating IK into their lesson plans; instead, they opted to go back to a

Western approach with which they are aligned". The knowledge that learners and

teachers, particularly Africans, possess is not different from that of the Western view,

the only difference is the language used (Ogunniyi,  2005). As such, learners are

finding themselves victims of the Western education system; teachers do not have a

choice  since  they  received  their  pedagogical  training  in  the  Western  view  of

education (Moyo, 2010).  Furthermore, the World Bank (1998) suggested that the

fundamental element of any country’s knowledge structure is its IK. It encloses skills,

experience, and insight of individuals applied to support and enhance their living. It

can also be used as an instrument to allow Western science to be more convenient

(Mawere, 2015). Consequently, methods such as frugal science can be employed in

the lessons. 

Frugal science refers to methods that utilise accessible scientific tools that minimise

the  use  of  financial  resources  (Khan,  2016).  As  such,  frugal  science  is  needed

(Ahuja,  2014).  This  assisted  in  addressing  challenges  that  rural  learners  had

experienced such as a lack of science laboratories and equipment that will assist in

delivering education to them. Frugal science has been used in developing countries

such as Kenya and Uganda (Numminen & Lund, 2017).  It  is  also explained that

South Africa is a developing country as well (Bakari & Ahmadi, 2018). As such, it is

clear  that  developing  communities  have  adopted  the  usage  of  frugal  science  to

address financial implications related to education (Khan, 2016). Therefore, teachers

need a profitable conception of managing and devising some means to achieve the

objective of Natural Science (NS) (Harwell et al., et al., 2020). Hence, frugal science

was vital to this study since the study took place in a rural area where there is no
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science laboratory. Therefore, as a researcher, I needed to improvise on resources

to be used to conduct this study.  

It should also be noted that infusing IK in the lesson could come with affordances

and constraints in the learning of Energy and Change. Affordances are attributes of

the system that permit  interconnection between the participant  and the object by

allowing opportunities to emerge in favour of the participant (Greeno, 1994). For that

reason, they are prerequisites for an activity to yield positive results,  by allowing

actions  between  the  object  and  the  actor  (Gibson,  Gibson  &  Ingold,  1994).

Constraints are said to be ability conditions that complement the action in a system

to meet the desired outcome (Greeno, 1994). Therefore, affordances and constraints

supplement each other. 

In addition, science teaching that concedes to and cherishes learners’ IK has been

viewed to expand their interest and participation (Brown et al., 2006). Contrary to

that  is  the  IK  policy  which  advocates  for  relationships  with  another  knowledge

system (Department of Science & Technology, 2016. p. 3) is not fully implemented in

the  classroom  and  this  will  result  in  transformation  in  education  being  delayed

(Seehawer, 2018). As such, only a particular group of society will be of advantage in

this Western view of education while the other group's knowledge and views will be

suppressed (Dlamini, 2020).

IK programmes are not being transcribed into classroom curricula at the school level

which is,  according to the National  Research Foundation (NRF),  managed by IK

(NRF, 2014). For that reason, teaching knowledge that is relevant to learners' daily

lives (Keane & Malcolm, 2003) will not be realised, therefore the imbalances will not

be addressed. Furthermore, most rural schools such as where this study took place

are regarded as quintile two whereby they rely on the Department of Basic Education

(DBE) for teaching and learning resources. Hence, this study intends to use methods

that can assist both learners and teachers in addressing the challenge of resources.

The lack of resources disadvantages the learners in understanding the theory of

Energy and Change. As such, bringing IK into the classroom to complement what is

written in the textbook will also assist learners in understanding theory.   Hence, this

study sought to contribute to the available studies by interrogating the affordances
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and constraints of integrating IK in the NS grade seven classrooms with sources of

energy as a central topic using frugal science.

1.2. PROBLEM STATEMENT 

The call for the integration of IK into education was envisaged in the curriculum in

1997 and in the national IK systems policy in 2004 (Ramnarain, 2013). The (NS)

grade 4-9 CAPS documents advocate for the integration of IK in the NS classroom

(Department  of  Basic  Education  [DBE],  2011;  Seehawer,  2018).  Furthermore,

Naidoo and Vithal (2014) suggest that the South African national science curriculum

for schools acknowledges the fundamental roles played by IK in an NS classroom.

Thabete (2008, p. 234) indicated that Africans must perceive phenomena from an

African worldview that is based on African culture. Therefore, in the Afrocentric view,

learners will be exposed to what they already know and can also consult elders to

explain  more  about  how  things  were  done  a  long  time  ago,  based  on  their

experience, and link that with subject content. As such, it will be easy for the learners

to participate in the classroom and the lesson will be interesting to them since they

will be exposed to what they already know and have experienced. However, with the

Eurocentric  view,  learners'  confidence  in  participating  in  the  lesson  will  be  low

because they or their elders through consultation do not know some of the concepts.

As such, it will be difficult for the learners to conceptualise subject content. IK can

help  the  learners  understand  science  concepts  based  on  their  experience  and

exposure to a different cultural background.

On the other hand, teachers are not in favour of integrating IK in the NS classroom

for several reasons. In the study conducted by Mothwa (2014, p. 83-84), one of the

participants indicated that “the education system is westernised, and it is not easy to

implement IK  since they were trained in  Western  education;  ultimately  there  are

certain specific aims that they cannot accomplish. One of the reasons is that NS

teachers received their education in Western sciences (Seehawer, 2018). Hence, NS

learners struggle to understand science in context because they are being taught

one view,  which  is  the Eurocentric  view,  which  provides little  space to  allow for

indigenous learners’ IK (Ogunniyi, 2005).
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Despite acknowledging IK as one of the seven principles of education, IK has, to

date,  remained  mostly  rhetoric,  which  leaves  teachers  uncertain  about  how  to

proceed (Seehawer, 2018). Thus, learners feel left out of the subject because their

indigenous ideas are been overlooked (Seehawer, 2018). Chemhuru and Makuvaza

(2017) indicated that the marginalisation of local IK led to indigenous people feeling

that their culture and dignity were suppressed and that it reduced their perceived

value. Teachers need to use different teaching methods in their lessons that will

assist in integrating IK and acknowledging learners’ views on subject content. They

must further improvise in terms of resources since in the report by DBE (2011 p. 82)

their  focus  is  to  "improve  the  physical  infrastructure,  teaching,  and  learning

resources at every public school".  For these reasons, the researcher intended to

integrate IK in the NS classroom using frugal science to explore the affordances and

constraints  to  grade  seven  learners'  understanding  of  the  topic  of  Energy  and

Change.

1.3 Purpose of the study

The  purpose  of  this  study  was  to  explore  the  affordances  and  constraints  of

integrating IK in grade 7 Energy and Change using frugal sciences.

1.3.1. Research questions 
Main research question 

 What are the affordances and constraints of integrating IK in grade 7 energy

and change using frugal science?

Research sub-questions

 How can frugal science assist the integration of IK in the learning of energy

and change?

 How can the curriculum be intensified to integrate IK in the learning of energy

and change?

 To what extent can IK be relevant to energy and change?

1.4. Research Methodology
This study used a qualitative research approach, which has to do with understanding

a social situation from a participant’s point of view (Schumacher & McMillan, 2010).
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Hence, the study targeted grade 7 learners in their natural place of learning, which is

the classroom. More deliberations are made in chapter three of this study.

1.4.1. Research design
This  study  used  case  study  design,  which  is  generally  defined  as  a  qualitative

research  approach  in  which  researchers  focus  on  a  unit  of  study  known  as  a

bounded system that  can be represented by individual  teachers,  classroom or  a

school (Gay et al., 2014). In the context of this study, case study used was from

Stake’s (1995) point of view where the grade 7 NS learners served as the case.

More deliberations pertaining to this section are made in chapter three of this study.

1.4.2. Sampling 
The fifteen NS learners were selected through a purposive and convenient sampling

technique.  According to Creswell  (2013), purposive sampling is a non-probability

sampling in which decisions can be made on who is chosen and how many are

needed  in  the  study.  Secondly,  Etikan  (2016)  defined  convenient  sampling  as

sampling that looks into the availability of participants who meet criteria,  such as

geographical closeness at a given time, and are accessible. The rationale for using

the two sampling techniques is deliberated in chapter three of this study. 

1.4.3. Data collection 

Data collection is a well-ordered procedure of accumulating information that allows

having first-hand knowledge and genuine insights into a research problem (Bhandari,

2020). According to Gay et al. (2014), the collection of data can be done in many

ways such as interviews, observations, and document reviews just to mention a few.

Consequently, the data can be presented in words to make meaning of the social

phenomena in their natural context (Busetto et al., 2020). In the context of this study,

data  was  collected  through  classroom  participative  observation,  semi-structured

interviews,  and  document  review.  The  rationale  for  using  the  aforementioned

instruments is elaborated on in chapter three of this study.

1.4.4. Data analysis
Data analysis is a critical phase in qualitative research since it is only via analysis

that  the researcher may develop meaningful  conclusions to  answer the research
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questions  (Flick,  2013).  Flick  (2013)  defines  qualitative  data  analysis  as  the

arrangement  and  interpretation  of  linguistic  (or  visual)  data  in  order  to  generate

claims regarding implicit and explicit proportions and patterns of making sense of the

material and what is represented in it. This study used thematic and inductive data

analysis methods, and In-vivo coding.  This area is  discussed in  greater detail  in

chapter three of this research.
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1.5. Overview of chapters

Chapter 1 

Presents the background and rationale of the study. Problem statement, aims and

objectives are presented.

Chapter 2

Provides relevant literature about the research topic, where the focus is on what has

been researched. Literature is divided into sub-topics, which are related to the study.

Chapter 3

This chapter provides the research design and methodology followed in this study,

which  includes  research  methods,  sampling,  data  collection,  quality  criteria,  and

ethical considerations.

Chapter 4

Presents  the  data  findings  from  all  the  methods  used  (baseline  assessment,

observation, and semi-structured interviews). The findings are aimed at answering

research  questions.  Themes  emerged  in  this  chapter  and  were  not  discussed.

Theoretical views/tenets of the theory used in the study were addressed about data

findings.

Chapter 5

The focus of this chapter was to address research questions based on data findings,

which  also  ensured  that  themes  were  discussed  in  this  chapter.  Limitations,

recommendations, and conclusion of the study were discussed in this chapter.

1.6. Summary of the chapter
This chapter presented the background of the study and the problem statement, the

purpose of the study as well as the research questions. Furthermore, the researcher

provided a preview of  the  research methodology and its  aspects  which  are  fully

deliberated on in Chapter 3 of this study. 
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CHAPTER TWO: LITERATURE REVIEW AND THEORETICAL FRAMEWORK

2.1. Introduction
In this chapter, I elaborate on the integration of IK into the learning of Energy and

Change in grade 7 NS learners. I looked at the affordances and constraints that IK

can  bring  in  the  learning  of  science  to  deduce  the  possibility  of  integrating  the

Eurocentric view and the Afrocentric view of science. This is followed by the benefits

and challenges of integrating IK; this is where I looked at what learners can gain if IK

is integrated with science. 

Challenges to the integration are outlined on how they can be addressed with the

focus being on the different stakeholders in education where legislation and policies

are  used  as  references.  Additionally,  the  South  African  education  policy  on  the

subject  (NS  subject  statement)  is  unpacked  based  on  the  perspective  of  the

inclusion of IK in science. I, further, looked at the tenets of nature of science (NOS)

and NOIK with the focus being on the similarities and differences. In conclusion, I

interrogated the juxtaposition of the tenets of NOS and NOIK with the possibility of

integration. 

2.2. Conceptualising of IK

IK is regarded as knowledge believed in an idea of distinct thought, which is based

on  geographical  location  and  socio-cultural  territory  (Ogunniyi  &  Ogawa,  2008).

Additionally, IK can be explained as knowledge about the world's surroundings that

has been developed by local cultures to sustain life (De Beer & Mothwa, 2013). In

drawing from the two different perspectives above concerning IK, this study views IK

as knowledge and experience of doing and understanding things, which is passed

from  generations  in  descending  order.  This  knowledge  is  gained  from  different

cultural  and  social  contexts  and  it  is  imperative  that  learners'  diversity  of

understanding  of  science  concepts  needs  to  be  considered  to  make  learning

effective and beneficial to all learners.

Charamba (2020) indicated that if learners are allowed to speak their language they

enhance epistemological access. As such, it is proper that learners are allowed to
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have  access  to  teaching  and  learning  that  will  contribute  to  their  better

understanding. This is where as science teachers we must allow them to engage

between themselves and interpret the science concepts concerning their everyday

activities to derive sense and meaning.

2.3  Affordances and constraints of IK in science

Greeno  (1994)  posited  that  affordances  are  attributes  of  the  system that  permit

interconnection between the participant and the object by allowing opportunities to

emerge in favour of the participant. For that reason, they are seen as prerequisites

for an activity to yield positive results, by allowing actions between the object and the

actor (Gibson et al.,  1994).  Jordan et al.  (2011) asserted that  elements such as

physical objects in the learning environment help to provide learning opportunities to

accomplish the intended learning outcome. They further explained in their study of

laboratory  materials  that  laboratory  manuals  served  as  affordance  because  they

helped learners respond to the process of the experiment. As such, I understand

affordance as any teaching and learning tool that can be used to assist both the

teacher and the learners to arrive at their desired goal which is to understand Energy

and Change which is part of the NS concept.

Constraints  are said to  be the ability  conditions that  complement the action in  a

system  to  meet  the  desired  outcome  (Greeno,  1994).  Additionally,  this  is  also

explained as any factor that could restrict and simultaneously propel the acquisition

of  knowledge  (Castorina  &  Feigenbaum,  2002).  This  is  intimately  related  to

affordance  (Norman,  2004).  Therefore,  affordances  and  constraints  supplement

each  other,  since  they  both  have  a  direct  impact  on  ensuring  that  learning  or

acquiring of new knowledge takes place.

2.4Benefits of integrating IK in NS

New ways of teaching science can improve its relevance. Science teaching should

include everyday life and societal  experiences to  make meaning to the learners,

such  as  theory  and  evidence-based  learning,  which  develop  science  education

(Zidny  et  al.,  2020).  Science  teaching  cannot  be  viewed  as  an  autonomous

discipline: the contributions of the learners and community should be considered (De

Beer, 2016). Learners must be given opportunities to apply their IK to make sense of

their knowledge (Du Toit, 2019). The majority of holders of IK are learners (De Beer
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&  Mentz,  2017).  Therefore,  science  teaching  cannot  be  illuminated  only  by  the

discipline but also by the lives of the learners from the community, which should be

taken cognisance of when planning the lessons.

De Beer (2016) argued that culture and school could not be used separately; IK and

Western science will  complement each other  more especially  on the side of  the

learners.  Though  teachers  have  their  understanding,  which  emanates  from  the

system of education they received during teacher training and what is guiding them

in the implementation of  the curriculum, they will  also benefit.  Learners must  be

given opportunities to apply their  IK in practical  sessions to make sense of their

knowledge (Du Toit, 2019). There must be no segregation of knowledge in science,

therefore the curriculum should be inclusive in terms of the way science concepts

are interpreted concerning knowledge and understanding. No learner must be left

behind based on the way they interpret science concepts.

Integrating IK in the NS classroom will promote awareness of IK that will increase

learners' self-esteem, participation, and school attendance (Nakata, 2002). Learners

will have confidence in being part of the lesson because their ideas are being infused

into the lesson by linking them with what the textbook is saying. The learning of

Science should focus on everyday life and societal situations to promote conceptual

learning  of  science for  the learners to  appreciate the  meaningfulness of  science

(Ostergaard, 2017). Therefore, in doing that they will be more involved in the lesson

than before and this participation can be extended to other learners who are having

difficulties in understanding the lesson. Subject content will be interpreted within their

understanding and real-life experiences used as examples.

In  reality,  teaching  should  include  learners'  world  views  (Mavuru  &  Ramnarain,

2017).  This is because learners don't  come into the classroom empty, they have

certain knowledge that can be used to make teaching and learning effective (De

Beer, 2016). Integrating IK in the science classroom will promote teamwork among

the learners. Furthermore, learners come from different cultural  backgrounds that

influence the interpretation of natural phenomena; as such, this promotes learner

engagement in the classroom. In doing so, the native/indigenous learners will benefit

from the engagement, as the NS teacher guides the lesson through learners’ ideas.
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Teachers will  realize that  engaging learners in  their  classroom makes their  work

much easier for them, whereby lessons will be learner-centred.

Govender and Mutendera, (2020) acknowledged that there is a need for indigenous

people to be allowed to convey and develop from their insight. Hence, in an attempt

to acknowledge IK, Nigerian universities include IK in their curriculum (Okpokwa-sili,

2019). This was done by inviting community members to be part of their curriculum

and indigenous resources (Okpokwa-sili, 2019).

Agreeing on how Nigeria is doing by acknowledging indigenous people is relevant in

terms of  addressing  the  misunderstanding caused by  the  curriculum developers.

Inviting community members with adequate IK will assist the teachers in the training

field on how IK can be integrated into science since they will be trained on both IK

and the Eurocentric view of science. Furthermore, in Mozambique, they make use of

a method similar to distillation when making traditional beer (Mawere, 2015). This

method  assists  learners  in  learning  about  distillation  in  the  NS classroom,  thus

explaining how IK plays a pivotal role in the NS classroom (Mawere, 2015).

The study by Mothwa (2014, p. 27) focusing on teachers' experience of incorporating

IK in life sciences classrooms reported that 86.6% of participants in the study felt that

"referring to IK, science might become easy to understand by the learners whereby

conceptual  change  can  be  realized".  Therefore,  creating  a  culturally  responsive

science curriculum promotes learners' creativity and critical thinking through scientific

observations  and  beliefs  (Cajete,  2004).  Subsequently,  doing  so  will  empower

learners to communicate their ideas in many ways that can make sense to them.

Therefore,  this will  lead to achieving positive results  in  science.  This is  because

integrating  IK  into  the  NS  curriculum  is  a  way  of  maximising  the  socio-cultural

relevance of scientific education and improving learners' performances (Zinyeka et

al., 2016).

According to Angoma et al. (2018), to attract native/indigenous learners in NS,their

views  on IK should  be recognised.  Hence,  in  the  study conducted  by  Manyana

(2020) on exploring affordances and hindrances when IK is infused in the sub-topic

waves and sound in grade 10 physical sciences, it was discovered that explaining a
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concept in a way that learners could relate to their cultural  understanding helped

learners to amalgamate how they understand things and science. This stimulated

learners' discussion in the classroom. Therefore, to understand a concept it must be

related to your understanding and interpretation. Hence, allowing learners to engage

in the lesson using what they already know, understand, and experience can help

ease misconceptions about the interpretation of phenomena taught in a classroom.

2.5. Challenges of integrating IK in NS classroom 

The majority of science teachers stand on the notion that science is a more powerful

structure of knowledge than IK (Keane, 2015). On the other hand, Mazzochi (2019)

also indicated that  Western science is viewed as completely trustworthy with the

reason being that it allows for rigorous, objective, and testable knowledge. There is

no convergence between the specific  aims of  the Curriculum Assessment Policy

Statement (CAPS) focusing on IK and the annual teaching plan (ATP) (Mentz & De

Beer, 2019). In concurring with what has been alluded to above, I have a different

perspective concerning what has been alluded to by Keane (2015) above, in the

sense that IK is not given adequate opportunity in the curriculum to allow for testable

knowledge and its reliability in science. This I have observed in the annual teaching

plans which are distributed to teachers. Therefore, it is paramount that the two fields

of knowledge are not separated from each other.

Each lesson presented to the classroom has its challenges but these challenges

cannot  limit  the  presentation  of  the  lesson.  Therefore,  in  integrating  IK  into  the

science  classroom  there  are  certain  challenges.  Many  teachers  lack  an

understanding  of  the  nature  of  science  (NOS)  and  the  nature  of  indigenous

knowledge  (NOIK)  (Keane,  2015),  whereas  some  teachers  have  a  notion  that

science is a much more immense structure of knowledge than IK (Keane, 2015). On

the other hand, De Beer (2016) indicated that culture and school could not be used

separately.  I,  therefore,  suggest  that  teachers  need  to  understand  that  IK  will

complement Western science and could yield positive results that will also relieve

them from the burden of learners not doing well in science and then accounting for

the poor results.

13



The subject’s contents do not have clear examples of IK (Du Toit, 2019). As such, it

will  be difficult  for  the learners to express their  understanding related to  science

content. This might be attributed to teachers valuing Western science more than IK,

(Zidny  et  al.,  2020)  indicated  that  learning  materials  are  also  among   the

impediments in ensuring that IK is infused in science. After all, there is nothing on

paper that is guiding them on how to infuse IK into their everyday lessons.  Science

teachers have a fear of integrating IK into their classes (Keane, 2015).

Le Grange (2016, p.8) asserted the three views on curriculum implementation which

are Explicit, Implicit, and Null. In the context of this study, I focused my attention on

the two views that are explicit and null. In explaining the first view, which is explicit it

was said that “this is what learners are taught and learn, where teachers are guided

by prescribed reading and assessment guideline”. Therefore, this study will refer to

the ATPs that require us as NS teachers what to teach and how learners need to

learn that particular concept. This is where learners are finding themselves confined

in a situation on how to learn Energy and Change. The second view which is Null

was explained as "what is not included in the curriculum.” As such, the ATP that is

being  followed is  silent  about  IK  and how learners  can utilise  IK  to  learn  about

Energy and Change.   In  the  understanding of  what  has been alluded to  above,

based on the two views, this tells me that NS Energy and Change are also dictated

by the explicit and null curriculum view, meaning that learners are being subjected to

what  to  learn  and  how to  learn  Energy  and  Change.  Additionally,  The  National

Research Foundation (NRF) (2014,  p.  3)  found that  "IK  programs are not  being

translated  into  classroom curricula  at  the  school  level".  The study conducted by

Mothwa (2014, p. 84), which focused on teachers' experience of incorporating IK in

life  sciences  classrooms,  found  that  "teachers  squandered  time  of  finishing  the

syllabus on time by studying for knowledge which is not written anywhere”. This may

be attributed to the fact that IK is being disregarded during common assessments in

schools (De Beer, 2016). Therefore, this reveals that there is poor support from DBE

in terms of subject advisors because they also lack the knowledge about how to

guide teachers on how to implement IK (Mavuru & Ramnarain, 2017). One of the

participants further mentioned that "I didn't come across any question paper wherein

the examiner asked something about IK" (Mothwa, 2014, p. 84). 
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In the study conducted by Iman and Chahine (2022) in Massachusetts State in the

United States of America, it was discovered that only 28% of learners from Lowell

public  schools  progressed  to  the  next  grade  compared  to  77%  of  urban

Massachusetts. In addressing the above statistics it was realised that there was a

need to introduce scientific ideas that accommodate learners' diversity and cultural

experiences and also teacher training that will improve and promote awareness and

engagement in the lessons (Iman & Chahine, 2022). Furthermore, a study conducted

by Baynes and Austin (2012, p.9) in Australia found that one participant in the study

who happened to be a teacher stated that “IK is not in the textbooks. Therefore, I am

not addressing it". This was further supported by the science head of the department

who  said  "Schools  are  driven  by  textbooks  and  teachers  rely  on  textbooks”.

Alternatively, a Chinese scholar, Gong (2022, p.1), views all these challenges in a

different way by saying that “there is a need for the scientific community to accept

that improvement of science learning can be attained through an exchange of ideas,

this, in turn, will assist in supporting science learning and appreciation of involving

culturally  scientific  knowledge”.  As  such,  I  suggest  that  science  teachers  should

serve as an agent of change between how things used to be done and how they

want things to be done in the classroom, to improve the learning of science and to

encourage maximum engagement during the teaching of science.

In addition, IK can be used as a solution to most of the challenges that we find

ourselves in as science teachers who are working in under-resourced schools. As

such, indigenous communities should be allowed to state their IK of doing things;

allowing that to happen will be acknowledging that indeed an exchange of ideas can

end up complementing one another and result in a new knowledge of science that is

accommodative to all diversity of knowledge.

2.6. The  presentation  and  juxtaposition  of  the  NOS  and  the  NOIK  to
establish the middle ground 

In an attempt to deliberate on the juxtaposition of the two knowledge systems. I will

start by presenting and explaining the tenets drawn from the NOS, followed by the

tenets drawn from the NOIK. Lastly, I will present the juxtaposition by using three
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perspectives: the inclusive perspective; the mutually exclusive perspective; and the

overlapping perspective as suggested by Zinyeka et al. (2016). 

2.6.1. The NOS tenets

• The empirical NOS

Nature is genuine, evidence-based, and testable (Cronje et al., 2015). Additionally,

human limitations also play a role in what to observe such as hindrances or no direct

observations, and presuppositions also have an impact on what to observe (Izci,

2017).  In  agreeing  with  what  has  been  asserted,  prior  assumptions  on  what  to

observe may have positive or negative outcomes bearing in mind that learners have

prior knowledge and experience from the community in which they live. Nature is real

though  certain  tests  need  to  be  conducted  to  affirm  what  is  being  observed.

Therefore, there is a need to conduct a scientific investigation and the results can be

predicted (Cronje et al., 2015).

Science depends largely on empirical evidence (Karisan & Zeidler, 2017). Therefore,

in this study, learners should be allowed to engage in experimental learning using

available resources at their disposal and prior knowledge, which is either scientific or

not, may be used to learn about Energy and Change.

• The tentative NOS

In the study by Sukmana and Widodo, (2023) on "Hope learning model to improve

elementary school learners in understanding the tentative aspects of NOS" it was

discovered in a pre-test that 432 participants lacked understanding of the tentative

NOS. Outcomes in science should be looked at as being provisional until there is a

different  view  with  evidence  that  counters  the  initial  view  (Bromme & Goldman,

2014). Discoveries and interpretations change the way science is viewed; this then

tells us that science is adjusting with time (McComas, 2020).

Learners  need  to  develop  a  mind-set  of  saying  that  what  they  learn  today  or

tomorrow might be irrelevant based on what has been alluded to. Today the Earth is

no  longer  regarded  as  the  centre  of  the  universe;  continents  are  drifting  apart

(Sukmana & Widodo, 2023). In the study by Valencia Narbona et al. (2022, p. 15)
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table 2 on understanding NOS in pre-service teachers with different science content

knowledge,  one  participant  stated  that  “I  believe  that  knowledge  can  change

because there are still things that have not been tested and, in my opinion, have not

been discovered”. 

• Inferential NOS

These are statements that are not directly observed from the phenomena (Lederman

et al., 2013). Additionally, Izci (2017) explained the tenet as a description of natural

phenomena  that  are  not  directly  exposed  to  our  senses  and  need  scientists  to

contemplate the causes and effects of the phenomena. Therefore, history and the

behaviour of the phenomena are used to derive the conclusion and statement.

• The creative and imaginative NOS

Scientists can visualise unobservable phenomena to construct and put into effect

that idea using imagination and creativity (Karisan & Zeidler, 2016). In the study by

Valencia Narbona et al. (2022), a participant indicated that "since imagination is a

human nature, scientists image things before experiments." Therefore, science was

derived from creativity. Briefly, it triggered research that dwells on imagination and

scientific  processes  (Valencia  Narbona  et  al.,  2022).  As  such,  I  can  say  that

imagination and creativity go hand in glove, meaning that NOS is about imagining,

pre-empting the desired outcome, and coming up with viable ways on how things

should be done to reach the desired goal which is the effective learning of science.

• The subjective (theory-laden) NOS

This is the hypothetical background, pre-existing knowledge, beliefs and skills that

influence  scientific  work  by  affecting  the  scientific  way  of  doing  investigations

(Kuyumcu, 2019).A person believing in the Aristotelian view of an object falling will

believe  that  it  falls  because  of  natural  phenomena,  while  a  person  believing  in

Newton's  Law will  say for  every action in  nature there is an equal  and opposite

reaction (Kuyumcu, 2019). Therefore, what has been done and available sources will

have an impact on determining how things should be done by serving as a point of

reference.

• The socially and culturally embedded NOS
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Science is influenced by social and cultural values; this is where the cultural values,

interests,  and needs of society can guide the direction which learning of science

should take (Valencia Narbona et al., 2022). In understanding and agreeing to what

has been asserted, learners' interests and beliefs that they are subscribed to in the

community  will  influence/determine  the  direction  of  the  learning  of  science,  and

subsequently end up with outcomes being in favour of the community beliefs. As an

NS teacher, there were certain instances during my lessons where I  noticed that

learners have their  way of  understanding certain NS concepts;  this gave me the

impression that they possess prior knowledge or experience which cannot be left

unnoticed.

• The Methods and NOS

There is an incorrect understanding that scientists follow one scientific method of

executing investigations (Kuyuncu, 2019). Lederman et al. (2002) asserted that there

is  no  common  method  of  doing  things  in  science.  Therefore,  to  conduct

investigations,  different  methods  can  be  used  and  end  giving  the  same results.

Galileo  did  not  use  laws of  pendulum motion  by  doing  systematic  observations;

instead  mathematics  language  was  used  to  describe  how  objects  behaved

(Mathews,  2015).  As  such,  different  learners  based  on  their  environment  can

conduct scientific investigation using different methods (e.g. a learner in a resourced

school and a learner in an under-resourced one can conduct scientific investigation

differently and achieve common results). 

• The scientific laws and scientific theories of the NOS

Laws are statements that describe the relations between observable phenomena,

e.g. Boyle's law which explains the connection between the pressure of a gas and

volume at a constant temperature. Elsewhere theories are deduced from evidence

and  observable  phenomena,  e.g.  kinetic  molecular  theory  which  assists  in

elaborating on changes in the physical state of matter (Talens, 2023).

2.6.2. The nature of IK tenets

• The empirical and metaphysical nature of IK
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IK is entrenched spiritually; nature is followed to derive knowledge and elaborate on

what has been noticed, but this kind of knowledge cannot be pre-empted (Ngcobo,

2019).  As  such,  there  is  no  way in  which  assumptions can  be  made based  on

predictions; instead knowledge relies on what has been seen or experienced: this is

where reality is being verified and observed. IK is passed to the next generation

through oral narratives (Steenkamp et al., 2019). Having mentioned that this means

learners will learn how things were done by their elders, that is how knowledge is

transmitted from one generation to the other.

• The resilient yet tentative nature of IK

IK has been there for ages and is constantly taking a different change influenced by

the tradition, it is also transformative (Cronje et al., 2015). Therefore, IK is moving

with generations and adapting to the environment.

• The inferential yet intuitive nature of IK 

Knowledge  is  tested  based  on  what  is  being  observed  and  experienced  in

metaphysical components (Steenkamp et al., 2019). Therefore, knowledge is derived

based  on  physical  observation  whereby  natural  and  unnatural  factors  are

considered.

• The creative and mythical nature of IK

Human creativity, thoughts, and myths form part of knowledge (Steenkamp et al.,

2019).  Learners'  creative  way  of  interpreting  phenomena  and  their  belief  in

knowledge passed to them by their elders also assist in explaining the phenomena

creatively.

• The subjective nature of IK 

Culture  and  experience  determine  the  way  things  should  be  viewed.  As  such,

generations are influenced by the prior knowledge of actions from the community

(Cronje et al.,  2015). Therefore, IK is subject to the elder’s cultural knowledge of

doing things and how they should be.

• The functional application nature of IK
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IK focuses on what is happening and what influenced it to happen (Cronje et al.,

2015).  As  such  IK  focuses  on  the  authentic  experience  of  the  people;  it  does

prescribe laws and theoretical views.

2.6.3. The three perspectives as deliberated by Zinyeka et al. (2016)

• The inclusive perspective

It will be beneficial that certain components of IK be included in science (Zinyeka et.

al,  2016).  In  analysing  the  teacher's  view  of  the  theory  of  truth  based  on  the

epistemological framework there is a perspective of the six practices (Zinyeka et al.,

2016, p. 7-8).  It was discovered that the majority of the teachers (to be precise five

out of six) believed that certain aspects of NOIK practices relevant, that procedures

can be observed, repeated and result in a similar outcome as NOS. Shaya (2014)

asserted that the approach to integrate IK in the learning of science is to come up

with strategies that will make it fit into science.   

Therefore, this tells us that certain action verbs in the tenets of NOIK align with the

tenets of NOS; as such, there is room for the two knowledge systems to complement

each other. For instance, if learners understand certain concepts in NOIK and the

teacher explained them in NOS there will be a little bit of confusion in coming up with

a clear understanding. As such, I suggest that the two views need to be broken down

and classified as learners' understanding and teacher explanation where similarities

are noted down to address the confusion. This will indicate that there is a possibility

that the two knowledge systems can integrate.   

• The mutually exclusive perspective

There are differences in the way NOS and NOIK view certain aspects of science

(Zidny et  al.,  2021).  Zinyeka et  al.  (2016)  asserted  that  NOS is  concerned with

studying the material world whereas NOIK focuses on supernatural activities. This is

further observed by Zinyeka et al. (2016) when one of the participants in the study

indicated that "IK does not have room in science, moreover that science is based on

facts, theories and laws". In agreeing with what has been alluded to above, I have

realised that there are certain tenets where the two knowledge systems should be
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treated autonomously, but their contributions to the learning of science should not be

ignored.

 

• The overlapping perspective

There is room where NOS and NOIK can complement each other based on the

learner's world of experience (Sjostrom & Eilks, 2021). 

Lippia javanica plant has been used as a repellent  of  insects by the indigenous

people  in  Giyani  (Limpopo  province).  The  CSIR  took  the  plant  for  testing  and

reported that 40% indicated a success rate and 95% of its oil was effective (De Beer

& Mothwa, 2013). Additionally, Chowdhury et al. (2017) asserted that there was a

plant that had bio-pesticide in which the plant has a compound that has insecticidal

ingredients. Fakoyede and Otulaja (2019) asserted that beadwork could be used to

learn the structures of complex and simple organic sugars in science. Therefore,

based  on  the  above  literature,  I  believe  that  NOS  and  NOIK  can  be  used

interchangeably  in  a  sense  that  the  two  knowledge  systems  can  be  used  to

complement each other, by making the learning of science easy for the learners to

understand and paraphrase concepts that come with a subject for their learning.

  

It is paramount that there is an understanding of similarities and differences between

NOS and NOIK in  science for  the  two pieces of  knowledge to  integrate (Webb,

2014). Therefore, based on the tenets of NOIK and NOS and the juxtaposing of the

two knowledge systems, I have realised that the two systems of knowledge can be

used  in  a  science  classroom to  make  learning  accessible  to  all  the  diversity  of

learners  and moreover,  that  certain  tenets  converge (Hewson,  2013).  Therefore,

common tenets can be used to  integrate the two knowledge systems in science

since they have overlapping views between them, which can be used to complement

each other and result in a rich knowledge of science where effective learning takes

place. 

2.7. How other aspects of IK serve as a source of energy

Energy is regarded as one of the most important learnings of science (Lee & Liu,

2010). As such, learners need to follow different learning techniques about energy

(Bachtold,  2017).  Therefore,  understanding  the  concept  of  energy  and  its

implications in science is vital. Hence, Bachtold (2017) asserted that the following

21



are  some of  the  characteristics  of  energy.  I  took  only  four  characteristics  in  the

interest of this study. 

• Energy can be changed from one form into another.

• Energy can be moved from one system to another.

• Energy can be transferred using a variety of methods.

• There are different kinds of energy.

Therefore,  by  understanding  the  characteristics  of  energy,  I  believe  that

understanding what energy is will be easy since the learners have an idea of how

energy behaves in a phenomenon. McIldowie (2004) indicated that energy is the

capacity in a system that can influence and produce change. This means that in a

phenomenon,  if  energy  is  brought  in,  change can be observed in  that  situation.

Therefore, in this study, learners will learn about the effect that energy can bring in

the concepts of Energy and Change in grade 7. 

According  to  Masekoameng  (2007,  p.  54),  "communities  were  able  to  collect

indigenous vegetables, roots, and fruits because they are familiar to them since they

are being used as a source of food in those communities". In the context of this

study, learners are regarded as a community in a classroom whereby some of them

might  have  experience  with  the  uses  of  IK.  This  can  assist  this  community  of

learners to share good practices of IK. Plants are also important to humans in terms

of nutrition and energy sources (Maroyi, 2020). 

In  the  study  conducted  by  Hlongwane  et  al.  (2020,  p.  6-8)  on  IK  about  the

consumption of insects in South Africa it  is reported that 70% of the participants

consume termites in  KwaZulu-Natal,  40% of locusts in Mpumalanga and 94% of

mopane worms in Limpopo, and these participants indicated the nutritional benefit as

one of the reasons to consume them. Additionally, participants indicated that they

"gather wild indigenous vegetables and crops from the veld and eat them "This is

done through the IK and skills that were passed on from one generation to the other

(Masekoameng  &  Molotja,  2019,  p.  36).  As  such,  this  will  serve  as  a  point  of

departure in introducing the concept energy and change were more content will be

built on leaners pre-knowledge.

The Khoi and the San used to eat roots that served either as a source of water or

food (Shova et al., 2020).By doing so, energy lost in their body will be transferred,
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and they will  be able to do work again. In addition, we experience people selling

Mopani worms as a source of food, and we buy and eat them. Furthermore, you will

witness learners running after termites (Mahlonhlose) which will  be consumed as

part of their meal; those foods will be converted to potential energy, which later may

be converted to any form of energy such as kinetic energy. Hence, eating insects is

an  indigenous  norm  in  Africa  and  plays  an  essential  role  in  human  nutrition

(Hlongwane et al., 2020).

The World Health Organisation (WHO) in 2007 advised that the temperature in a

living room should be 21 °C and 18 °C in other rooms. Therefore, in keeping with this

standard,  the  use  of  firewood  in  Australia  between  2017  and  2018,  was  36%

(Romanach & Fredericks, 2021) and in Kenya,  it  is  reported that  90% of people

residing in rural areas depend largely on firewood for heating and cooking (Njenga et

al.,  2016).  Additionally,  Ethiopia's  energy needs rely more on traditional  biomass

energy with 77% firewood, 13% cow dung, and 9% crops (Sime & Kebede, 2020),

while  94% of  households  in  our  neighbour,  Zimbabwe,  also  rely  on  the  use  of

firewood  (Maramura  et  al.,  2020).  Concerning  this  study,  heating  the  house  or

cooking with firewood will affect the temperature and change will be observed.

 

Additionally,  this  was  also  observed  in  other  studies  conducted  in  South  Africa.

Hence,  the  study conducted  by  Masekoameng et  al.  (2005,  p.  8)  on  household

energy needs and utilisation patterns found that "99% of  households were using

wood for cooking and heating which is collected by a woman". Elsewhere in a study

by  Masoga  and  Shokane  (2019),  it  was  discovered  that  rangers  were  arresting

people for cutting down the trees that were used as firewood. This then tells us that

people rely on natural resources such as firewood to cook, boil water, and warm up

in winter. 

In the same study by Masoga and Shokane on IK and environmental social work

education towards environmental sustainability (2019, p. 6), one participant said “Re

ithekgile  go  di  dirišwa tša  hlago bjalo  ka  dikgong,  re  apea dijo  lego futhumatša

maregeng” (we rely on natural resources like wood, we make use of thgem to coock

and warm ourselves during winter). In most of the rural provinces of South Africa,

such as Limpopo province, it is known that women will go and look for firewood to

cook and boil water for their families. Others you will find selling firewood and plant
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roots claiming that they will give people energy. This was also observed in the study

carried out by Romanach and Fredericks (2020, p.  2) in Australia,  specifically in

Tasmania. The very same woman will go into the kraal, pick up cow dung, and put it

together to dry and later be used to make fire. Most households in Australia still rely

on  firewood  and  dried  cow  dung  as  a  source  of  energy  (Diez  &  Perez,  2017).

Collecting firewood for cooking or heating will result in a change in terms of states of

matter  and temperature due to  the  energy produced by firewood and dried  cow

dung.

2.8. Using frugal science to mitigate the teaching and learning of NS

Frugal science is a teaching method that uses cheap, accessible scientific tools in

developing  countries  (Ahuja,  2014).   On the  other  hand,  Harikumar  and Darsan

(2020,  p.  72)  explain  frugal  science as a simple strategy that  is  accessible  in  a

resource-limited environment. Elsewhere Mohan et al. (2021) refer to it as the usage

of cost-effective tools to perform and study the scientific world.  The latest national

education infrastructure management system in South Africa Table 8 reported that

out of 23276 ordinary schools, 19840 are without laboratories which amounts to an

average  of  80%  in  total  (Limpopo  province  recorded  93.95%)  on  the  National

Education  Infrastructure  Management  System  (NEIMS,  2021).  Coladejo  et  al.

(2022) asserted that methods used for the teaching of science are based on Western

knowledge,  yet  these  methods  do  not  fit  the  reality  of  where  the  teaching  and

learning of science are taking place. They further mentioned that science concepts

need practicals to be relevant to the learners and as they are difficult to understand,

as such, they need more time to be explained. Again, Zinger et al. (2019) indicated

that science requires learners to engage in experiential learning which in turn needs

resources. 

In addition, Darling-Hammond (2010); Lichter and Johnson (2006) also indicated that

a lack of resources has been a challenge in underserved communities. In concurring

with  what  has  been  alluded  to  above,  learners  need  to  be  involved  in  practical

activities to derive meaning from the theory that has been taught in the classroom.

Teachers were taken through strategies to access scientific tools in underprivileged

schools; this is done to deliver effective lessons by using frugal science for learners

to learn other science concepts (Mentz & De Beer, 2019).  Therefore, the use of
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frugal science will assist in making sure that learners are exposed to experimental

learning, which will provide them with an opportunity to make sense of what they

have learned in the textbooks. Consequently, this will be a way of contextualising the

science concepts in a classroom. 

 

However, in the study conducted by Onwu and Mufundirwa (2020), it was reported

that  learners  were  interested  and  attentive  to  the  lesson  because  the  teaching

resources used contained things from the local community. As such, I assume that

learning  took  place  and  moreover  that  learners  enjoy  being  told  or  allowed  to

experiment with something that they are familiar with. Involving resources from the

community draws much-needed attention from the learners and they will recognise

that they are part of science and that their resources and ideas are very important in

science. This will further improve their involvement in a science lesson.

On the other hand,  one participant in the same study by Onwu and Mufundirwa

(2020, p. 10) said that “trying to improvise takes too much time and makes me be

behind the syllabus schedule." I differ from the said perspective of a teacher because

it  is  not  worth  it  to  complete  the  syllabus  while  learners  do  not  understand the

science concepts. Therefore, as teachers, we need to improvise and moreover our

schools  do  not  have  enough  resources  such  as  laboratories  to  experiment.  By

improvising  we  will  be  exposing  the  learners  to  what  they  already  know  and

amalgamating it into science and this cannot consume much time as they already

have prior knowledge of improvised resources.

Additionally, in doing so, we will also be ensuring that specific aims no 1 and 3 from

CAPS, NS grade 7-9 (DBE, 2011, p.10)  are attained which states that  "learners

should  be  able  to  complete  investigations,  analyse  problems  and  use  practical

processes and skills in evaluating solutions".  While specific aim no 3 states that

"learners should understand the uses of NS and IK in society and the environment”,

cognitive and practical skills will be developed by the learners. In the interest of this

study, I selected only 12 skills, which are directly aligned with the study. These are:

Accessing  and  recalling  information,  observing,  comparing,  measuring,  raising

questions, predicting, hypothesising, planning investigations, recording information,
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interpreting  information,  communicating  and  scientific  processing  as  a  way  of

investigating things about the world.

2.9. Legislative perspectives on IK
Article 14 of the UN Declaration on the Rights of Indigenous Peoples (UN, 2007,

p.14)  asserts  "Indigenous  peoples  have  the  right  to  establish  and  control  their

educational  systems and institutions  providing education  in  their  languages,  in  a

manner that is appropriate to their cultural methods of teaching and learning”. The

Universal Declaration of Human Rights (UNHR) also protects the right of indigenous

peoples to education.  Additionally, UNESCO (United Nations Educational, Scientific

and  Cultural  Organisation)  launched  the  Teaching  and  Learning  for  Sustainable

Future:  A  Multimedia  Teacher  Education  Program  (UNESCO,  2002).It  provides

professional  development  for  learner  teachers,  teachers,  curriculum  developers,

education policymakers, and authors of educational materials.

The legislations above are of good quality and can guide all parties involved in the

development of science curricula that need to be taught in schools. I have observed

that there is no guidance on how can IK be infused into science. As a researcher

teacher, I argue that the policies might have been developed for compliance, as a

way of redressing the imbalance in science as a subject. I stand on the point that

there was no plan on how are they going to be infused into the South African science

curriculum. Moreover, they are not featured in grade 7 NS ATP yet ATP is informed

by the science policy document which calls for the inclusion of IK.

Having  included  IK  in  the  NS  policy  document  shows  that  it  is  valued  and

policymakers  can  see  the  vital  role  it  can  play  (Cronje  et  al.,  2015).  Therefore,

curriculum developers and authors of educational materials should not turn a blind

eye to the IK being part of the science curriculum. I am saying so because, as a

science teacher,  I  have never  come across anywhere  where  learners  are  being

assessed using IK and where IK is being infused. Additionally, there is ATP, which is

reviewed yearly by the DBE: unfortunately, there is no way whereby the Department

of Education is compelling teachers to include IK as part of the learning of science.
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According to Botha (2012), there is a need for workshops/training on how IK can be

infused into science lessons. Although it has been mentioned in grade 7 ATP that

there are resources other than textbooks that can be used, there is no example of IK,

which may serve as a teaching resource. Therefore, not including IK as one of the

teaching  resources  speaks  volumes  about  the  reluctance  of  the  curriculum

developers and the DBE to integrate IK into science. Interestingly, legislation (IK act

6  of  2019)  is  well  planned  and  in  place  waiting  for  its  implementation  in  the

classroom.  In  agreeing with  what  has been alluded to  by Botha,  I  presume that

teachers will not defy any capacity development concerning the integration of IK in

science that can be provided to them by the Department of Education, as they have

been attending other programmes provided to them.  

The legislation alluded to above can be used to encourage teachers and learners to

gain enhanced respect for  local  cultures, their  wisdom, and ethics,  and suggests

ways of teaching and learning locally relevant knowledge and skills. Integration of IK

is further backed up by the National Constitution of the Republic of South Africa (Act

6  of  2019)  which  advocates  for  the  protection,  promotion,  development,  and

management of IK. This is done for the establishment and functions of the National

IK Systems Office, to provide for the management of rights of IK communities. As

such, access to knowledge of indigenous communities provides for the recognition of

prior learning for the facilitation and coordination of IK-based innovation and matters

incidental thereto.

Laccarrino (2003, p. 220) asserts that "all civilizations through history have produced

and accumulated knowledge to understand and explain the world … science is part

of  the  culture  and  how  it  is  done  depends  largely  on  the  culture  in  which  it  is

practised". Additionally, Oliver (2020) indicates that learners should take charge of

their learning either individually or communally, set realistic goals, and use relevant

resources which are at their disposal. Therefore, the teaching of science should be

decentralised from the resources that are used in the classroom, such as textbooks.

Instead, learners should be allowed to engage with the resources at their disposal

and experience daily so that understanding can be derived from that.
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Knowledge is plural and depends largely on people rather than resources used in the

teaching of science (Odora-Hoppers, 2004). Additionally, De Souse Santos (2008)

asserts "Who produces knowledge, in what context and for whom". Therefore, it is

paramount  that  we remind ourselves that  people  develop resources used in  the

teaching of science with different diversity of knowledge. As such, indigenous people

should be allowed to form part of knowledge production (Machimana et al., 2021).

Additionally, if this IK legislation is to be implemented, it can assist in addressing

challenges  of  infrastructure  such  as  the  lack  of  laboratories  that  are  needed  by

science learners to perform experiments. 

2.10. South African curriculum Post-1994 on IK in science

Despite all the policies on IK, curriculum 2005 did not mention anything about IK in

science, followed by NCS and RNCS, which were also quiet on ensuring that IK is

part of the NS curriculum. It is only in CAPS that IK is being seen as one of the

specific  aims  (Madlela  2017).  However,  the  analysis  of  curriculum  policy  and

manifestation in South Africa is influenced by the following approaches: curriculum

as policy and curriculum as knowledge (Chisholm, 2005). In concurring with what

has been posited, curriculum as a policy refers to the specific aims of the NS (DBE,

2011), and curriculum as knowledge. Here I understand that it is where NS content is

brought in by unpacking and arranging it according to the strands/what needs to be

taught as outlined in the CAPS (DBE, 2011, p.15). Therefore, in the context of this

study and based on the two approaches above, CAPS emphasises the integration of

IK  in  NS-specific  aim  no  3  which  says  "understanding  the  applications  of  life

sciences,  as  well  as  understanding  the  history  of  scientific  discoveries  and  the

relationship between IK and science". Understanding that it is a policy, nevertheless

DOE is not ensuring that it has been implemented. Secondly, having acknowledged

that IK is featured as one of the specific aims of NS, as an NS teacher I am yet to

experience IK as part of the curriculum in the context that it will serve as curriculum

knowledge or resource in the learning of Energy and Change as a concept by the

learners. 

The NS content  has been organised into  four  strands,  which  are  life  and living,

matter and materials, Energy and Change, and planet earth, and beyond. However,

in all  the strands, there is no way in which IK is being infused as a stand-alone
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strand  (Madlela,  2017).  Ideland  (2018)  asserted  that  cultural  aspects  are  being

neglected in science textbooks. Therefore, focusing on this study where Energy and

Change are the central focus, IK is not also used or infused in the strand as one of

the teaching aids to assist in the passing of content on Energy and Change to the

learners.

On the other hand, the unavailability of IK study material and DBE moving at a slow

pace in ensuring that IK is integrated into the curriculum as knowledge (Madlela,

2017) is problematic. This indicates that the journey is still long to travel before IK

can be integrated into the learning of Energy and Change in science. However, as

NS  teachers  the  task  is  ours  to  ensure  that  we  implement  what  has  been

acknowledged in the CAPS document about IK and NS.

2.11. Role of theory in the study 

The theory that served as a lens for this study is the Situated Learning theory. In

1991 Lave and Wenger came up with processes and development of how this theory

can  be  implemented,  hence  their  study  on  legitimate  peripheral  participation

(Jonassen, 2009). This theory holds that learning takes place in a social environment

and socially (Kirk & MacDonald, 1998). The theory further holds that knowledge is

not static or stored in the brain; instead, it is situated in the environment and is a

result of activities, content, and new culture (Hautemo et al., 2016).

In the study conducted by Reyes et al. (2019), they discovered that the use of real

contexts  in  teaching  improved  learners'  performance.  In  similar  ways,  the  study

indicated that there was a diversity in reasoning because of the way the lesson was

structured whereby learners were allowed to engage between themselves and their

teacher. In doing so, this aligned their pre-knowledge with each other. Moreover,

authentic  tools  were  brought  to  the  classroom,  which  contributed  to  stimulating

learners'  understanding  to  relate  better  to  the  classroom  content.  Hence,  the

relevancy in terms of diversity in reasoning was related to the content taught. The

study above attests that this theory can make a meaningful contribution to learning.

Therefore, in the context of this study, the theory was applied based on the following

principles.
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 Legitimate Peripheral Participation

According  to  Wenger  (2000),  participation  refers  to  involvement  in  an  active

engagement  in  the  social  community  and  developing  identities  related  to  that

community, while Handley et al. (2006) explained it as being involved in a classroom

by executing  tasks  that  involve  building  relationships  and  connecting  with  fellow

learners. Therefore, in this study, learners expected to be actively engaged in the

lesson based on the topic of Energy and Change by integrating IK. Learners come to

the classroom with different information about IK related to Energy and Change while

others  do  not  have  any  information  or  knowledge  of  IK  related  to  Energy  and

Change.

This  study  used  what  Wenger  and  Lave  (1991)  called  legitimate  peripheral

participation (LPP), in which learners who had limited knowledge or did not have

knowledge of Energy and Change learned and built knowledge by not being actively

involved in the early stages of the lesson. Instead, they learned from those who

knew and participated in a classroom. As such, this assisted them in mastering the

concepts and developing relevant IK to participate in the lesson. As Wenger and

Lave (1991, p. 113) said, "newcomers move to full participation in a classroom by

engaging with old timers". Consequently, Fenwick (2001) indicated that knowledge is

not  transmitted  or  applied  to  a  new  situation;  instead,  it  is  gained  through

participation. Therefore, learners acquired new information on IK related to Energy

and Change by participating in the lesson, which contributed positively to eliminate

the content gap on IK related to Energy and Change and building on how IK can be

linked to Energy and Change.

 Practice

Practice is associated with involvement in social activities so that meaning can be

derived from those activities (Wenger, 2000, p. 47). Practising together frequently

and long enough will result in learners developing a common understanding of the

subject content (Brown & Dugid, 1998). The classroom setting should promote social

deliberation among the learners on differences and diverse perspectives on issues of

learning (Brown, 1994). Therefore, learners learned from each other on IK related to

Energy and Change, which eventually led to a common understanding of how things

were done before, and how things can be done to improve the lack of resources

experienced in rural schools.
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According to Anderson et al. (1996), there should be a working relationship in terms

of what is being learned in the subject and the outside world. Therefore, to have this

kind  of  relationship,  learners'  experiences and  knowledge which  they bring  from

society were not undermined in the learning of Energy and Change. As such, it was

infused into the learning of Energy and Change. This further opened opportunities for

everyone in the classroom to practise (making fire) and contributing with confidence

to their understanding of IK related to Energy and Change. 

 Authenticity

Real-life  activities  will  enhance  the  learners’  knowledge  of  subject  contents  and

activities  (Garcia  et  al.,  2017).  Similarly,  Schoenfeld  (2013)  indicated  that  the

learning  situation  that  reflects  the  culture  and  tools  promotes  learners'  ability  to

perform  better  in  subject  content,  and  also  supports  this.  Therefore,  it  was

paramount in the context of this study that real-life tools on IK were brought to the

classroom,  whereby  learners  would  put  theory  learned  during  participation  and

practice in the lesson amongst each other into reality. Authentic activities must allow

learners to solve problems that they encounter in learning (Oliver et al., 1995), while

Vincini (2003) posited that subject knowledge is learned through activities that help

to solve problems.

 

Therefore,  bringing  real-life  activities  into  the  lesson  allowed  learners  to  answer

questions associated with energy, and change, and challenged their critical thinking

while observing the real-life tool. This would further extend learners’ understanding

of Energy and Change as an NS topic. Learners were also allowed to realise that

classroom content that they learn from textbooks can be aligned with what they know

and experience in society and be brought to the classroom for their benefit. As such,

community of practice and curriculum content in the interest of the topic of Energy

and Change would go hand in glove, not separated.

2.12. Summary of the chapter
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This chapter unpacked the literature from which this study emanated with different

sub-topics which informed this study. Situated learning theory which served as a lens

for this study was also discussed with a focus on the three tenets which the study

relied on.
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CHAPTER THREE: RESEARCH METHODOLOGY

3.1.  Introduction 
This  chapter  discusses  the  research  methodology  used  in  this  study  and  the

rationale for  using  each component  that  formed part  of  the methodology.  These

components  included  the  research  approach,  research  design,  sampling,  data

collection and data analysis. There is also a lengthy deliberation on aspects such as

quality criteria and ethical considerations. 

3.2. Research approach
The study employed a qualitative research methodology. The researcher uses an

exploratory,  naturalistic  approach to  the  significant  of  the  topic  (Creswell,  2013).

Creswell defines qualitative research as an understanding inquiry process built on

diverse methodological traditions of inquiry that explore a social or human problem

(Creswell, 2005). Furthermore, the approach requires gaining knowledge of a certain

occurrence. It also allows the researcher to go deeper into the phenomena, focusing

on  the  process  rather  than  the  outcome,  and  providing  insights  into  change

processes (Mkhonto, 2010; Mohajan, 2018; Shamim et al., 2019). 

The  purpose  of  this  study  was  to  explore  the  affordances  and  constraints  of

integrating indigenous knowledge (IK) in grade 7 Energy and Change using frugal

science. This approach was chosen because it helps the researcher to comprehend

a social event from the participants' points of view (Schumacher & MacMillan, 2010).

Furthermore,  this  approach  enables  the  researcher  to  gather,  understand,  and

summarise study findings in a fully descriptive way (Given, 2008). As a result, the

researcher may make sense of and explain the phenomena in terms of the meanings

that individuals carry with them (Mbengwa, 2010).The learners' capacity to grasp and

articulate concepts related to their learning experiences was critical in the setting of

this study.    

3.2.1. Research design

The study used an exploratory single case study design. According to Stake (1995,

p. 2) a case “is a specific,  complex, functioning thing with the integrated system

including boundaries and working parts”. Hence, in the context of this study, the case
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that was studied is a class of grade 7 NS learners in a particular school at Mamabolo

circuit, Limpopo province. Furthermore, Baxter and Jack (2008) indicated that a case

study helps to explore the phenomenon within its natural setting using various data

sources. To achieve this, the researcher studied the case using three instruments on

three occasions, which will be deliberated in detail in chapter 4. 

3.2.2. Sampling

Sampling is the selection of representative individuals from a large group population,

which becomes the basis for predicting the outcome of the study (Okeke & Van Wyk,

2015). Choosing a suitable size of a group of participants is vital for assuring the

credibility of the study (Graneheim & Lundman, 2004). In the context of this study, a

class of NS learners who happened to be participants were selected purposively and

conveniently.   The  rationale  for  selecting  the  participants  purposively  is  that  the

participants are grade 7 learners which is the introduction of senior phase. As such,

it warrants that these learners must be exposed to quality foundation in the concept

which they will use later in their learning. additionally, they attend the same school

and  classroom within  the  Mamabolo  circuit  and  are  doing  NS.  Hence,  Creswell

(2013) defined purposive sampling as a non-probability method in which decisions

can be made on who is chosen and how many are needed in the study. As such,

there must be a plan to be followed in choosing participants based on the qualities

they have in the study (Etikan et al., 2016).

Secondly,  the  participants  were  selected  conveniently  on  the  basis  that  the

researcher  is  attached  to  the  school  and  teaches  the  learners  who  served  as

participants  in  this  study,  thus this  was  cost-effective,  and the  participants  were

easily accessible to the researcher. Hence, Etikan et al. (2016) defined convenience

sampling as sampling that looks into the availability of participants who meet criteria,

such as geographical closeness at a given time, and are accessible. 
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3.2.3. Data collection 
Data collection is a well-ordered procedure of accumulating information that allows

having first-hand knowledge and genuine insights into a research problem (Bhandari,

2020). According to Gay et al. (2014), the collection of data can be done in many

ways such as interviews, observations, and document reviews just to mention a few.

In this study, data was collected on three consecutive days, and presented in words

to make meaning of the social phenomena in their natural context (Busetto et al.,

2020). In the context of this study, I collected data through classroom participative

observation,  semi-structured interviews,  and document  reviews.  The rationale  for

using the aforementioned instruments is elaborated on below.

 Participative observation 

Classroom observation  is  described  as  a  process  where  data  is  collected  using

monitoring of the participants, thus helping the researcher to understand the case in

detail (Stake, 1995; Gay et al., 2014). Hence, “the emphasis during observation is on

understanding the natural environment as lived by participants, without altering or

manipulating it”  (Gay et  al.,  2014,  p.  333).  In  the context  of  this  study,  I  was a

participant-observer which allowed me to gain insight from the participants (learners)

and build a relationship with them, something that might have been difficult to do if I

had not been an active participant (Gay et al., 2014). Lastly, this allowed me to learn

about the events experienced by the participants in the study in a natural setting. In

the context of this study, classroom observations were carried out on day two and

three of data collection.

 Semi-structured Interviews

Gay et al. (2014) described an interview as a purposeful verbal exchange where the

researcher  gathers and collects  raw information from a person who serves as a

participant  in  the research.   According  to  Stake (1995),  this  process is  done by

asking  a  sequence  of  questions  of  the  participants  to  collect  raw data  because

people  enjoy  being  given  attention  and  listened  to.  In  this  study,  I  used  semi-

structured interviews,  whereby questions were asked of  the learners.  Lastly,  this

allowed participants to respond according to their knowledge and elaborate more if

they wanted to,  without the interference of the interviewer (Genise, 2002). In the
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context of this study, the semi-structured interviews were carried out on the third day

(last day) of data collection immediately after classroom observations.

 Documents review

Documents are a range of written materials that relate to the aspects of the social

world that are being studied (Hancock et al., 2001). According to Gay et al. (2014, p.

341),  "like classrooms,  schools are repositories  for  all  sorts  of  learners'  records,

standardized test scores, and retention rates". Therefore, in the context of this study,

the participants (learners) were given a comprehensive baseline assessment task on

Energy and Change on day one and also informal activity on practical activity on day

three. This was where their responses were reviewed about the affordances and

constraints of integrating IK in grade 7 Energy and Change using frugal science.

Using these sources of data assisted me to gain valuable historical insights, identify

potential trends, and explain how things got to where they were (Gay et al., 2014).

Lastly,  the  documents  (scripts)  were  reviewed  as  a  way  of  affirming  research

questions from different sources, because they intensify the study by producing a

strong description of a single phenomenon (Bowen, 2009; Stake, 1995). 

3.2.4. Data analysis

Data analysis is the process of examining collected data and impressions to make

sense of them and draw conclusions, according to Stake (1995). On the other hand,

Taherdoost (2020) asserts that data analysis is a pathway of transforming collected

data to make it meaningful information. Therefore, categorical aggregation is one of

the methods to analyse data (Stake, 1995). This method is the process by which the

researcher draws meaningful  information to make sense of collected data across

several  processes  (Creswell,  2005).  Hence,  this  study  followed  thematic  and

inductive data analysis approaches. 

 Coding

According to Saldana (2009),  and Schumacher and McMillan (2010) a code is a

shortened  phrase  that  metaphorically  assigns  a  summative,  relevant,  essence-

capturing, and/or evocative attribute to a ratio of language-based or visual data. Data

sources include interview transcripts, participant observation field notes, notebooks,

and papers (Saldana, 2009). As a result, Coffey and Atkinson (1996) characterised
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coding as a typical mix of data summary and obstacle, in which the data is broken

down in logically suitable ways to lead to more inquiries about the data. Furthermore,

Richards and Morse (2007) describe coding as more than merely labelling since it

connects the data to the concept and the idea to all of the data connected with that

notion.

Furthermore, coding is important in allowing the researcher to arrange and classify

similarly coded data into groups or 'families' based on shared traits (Chuene, 2023;

Saldana, 2009; Schumacher & McMillan, 2010). Furthermore, when grouping data,

categorisation purpose, as well as implicit and intuitive sense, are used to identify

whether data shares features (Lincoln et al., 1985). As a result, Richards and Morse

(2007) propose that when individuals classify, they go from the multiplicity of the data

to the forms of the data, which is the type of phenomenon depicted. According to

Saldana  (2009),  themes  are  the  results  of  coding,  categorising,  and  analytic

reflection;  hence,  when  the  data  in  this  study  was  processed,  the  themes  that

emerged were debated on.

Coding was heavily employed throughout the analysis of the responses supplied by

the learners who participated in this study, hence, In-Vivo coding was used. Manning

(2017) defined In-vivo coding as a sort of qualitative data analysis that emphasises

the participants' actual spoken words. The rationale for using this type of coding was

that it does not need the researcher to assign or produce codes for data.

Participative classroom observations

In  an attempt to analyse the two classroom observations that  took place on the

second and third day of data collection, the researcher used intelligent transcription

which allowed him to transcribe every word, but it was interpreted to exclude pauses,

status, and filler words as well as to potentially clean up the grammar (Given, 2008).

Despite  the  instrument  allowing  for  scoring,  in  the  context  of  this  study,  the

researcher focused more on the descriptions of what transpired in the classroom

which provided richer data that allowed for an analysis to be done qualitatively.

Semi-structured interviews
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In  order  to  analyse  the  semi-structured  interviews  conducted  on  the  fifteen  NS

learners who  participated  in  the  classroom  observations,  the  researcher  used

verbatim transcription, which is defined as the transcription of every word uttered by

the interviewee, including stutters, pauses, and filler words (Saldana, 2009). After the

learners'  replies  were  transcribed,  In-vivo  coding  was  utilised  to  aid  in  making

choices.

Document review

Document analysis is a methodical process for studying or assessing documents,

both printed and electronic (Bowen, 2009). Document analysis, like other qualitative

research methodologies, necessitates the examination and interpretation of data in

order to elicit  meaning,  acquire  insight,  and build empirical  knowledge (Corbin &

Strauss,  2008).  Documents  contain  text  (words)  and  photos  that  were  captured

without  the  participation  of  a  researcher.  Documents  are  'social  facts'  that  are

generated, disseminated, and utilised in socially organised ways (Coffey & Atkinson

1996). In the context of this study, documents analysed were the learners’ scripts

from the baseline assessment provided to learners on day one and the practical

experiment activity that was given to the learners on day three of data collection. The

learners’  responses  from  the  documents  were  grouped  in  accordance  to  their

similarities and deliberated upon.

3.3. Quality Criteria
This study followed a qualitative research method that focused on trustworthiness,

by looking mostly at reliability, validity, transferability, and conformability (Lincoln &

Guba, 1985; Pieterse, 2014). Therefore, instruments used to collect data were part

of  the application to the university  ethical  committee,  which was followed by the

quality assurance of data collected by the supervisor. All this was done to protect the

participants' rights and ensure the value of this study. As such, it was important that

the following are not compromised to affirm the quality of the study: confirmability,

transferability, credibility, and dependability are ensured throughout the study (Gay

et al., 2014).

3.3.1. Credibility 
Credibility refers to the honesty of the data and the representation of that data by the

researcher in textual form (Polit & Beck, 2018). Therefore, to ensure that there was
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consistency and accuracy of the findings in the data collected, the following activities

were done so that this study is credible and accuracy of the findings:

 Prolonged engagement 

Prolonged  engagement  was  applied  to  ensure  that  rich  and  reliable  data  was

collected  (Kortjens  &  Moser,  2018).   Additionally,  Creswell  and  Creswell  (2017)

indicated that the more time is spent with the participants the more accurate the

feedback will be. In the context of this study three data collection instruments were

used which are participative observation, semi-structured interviews and document

review which allowed for prolonged engagement.

 Triangulation

Noble and Heale (2019) explained triangulation as a method that assists in ensuring

that there is credibility and validity in a study.  Frambach et al. (2013) used four types

of  triangulation,  which  are  methodological,  investigator,  theory,  and  data

triangulation. In the context of this study, data triangulation was used where multiple

data  sources  such  as  observations,  semi-structured  interviews  and  document

reviews were used (Frambach et al., 2013).

3.3.2. Transferability 
Transferability  relates  to  the  outcome of  the  study,  which  can  be  used  in  other

settings (Houghton et  al.,  2013).  The degree to  which research findings may be

translated or implemented in other contexts is referred to as transferability (Chuene,

2023; Frambach et al., 2013; Younas et al., 2023). This component tries to assess if

the  study  findings  are  consistent  with  the  researcher's  experiences  and  hence

appear  transferable  to  the  reader  (Terharne  &  Riggs,  2015).  To  address  the

component  of  transferability  the  research  used  the  aspect  of  a  thick  description

which is deliberated below.

 Thick description

The  thick  descriptions  of  the  qualitative  findings  are  crucial  to  increasing  the

transferability of the qualitative research findings because they allow the researchers

to assess their application to various contexts and settings (Younas et al., 2023).

According to Merriam and Tisdell (2016), a thick description is important in improving

transferability and analytical  generalisation of qualitative research findings since it
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allows the researchers to examine their application to various contexts. According to

Younas et al. (2023), a thick description is defined as the process of providing a

detailed  explanation  of  the  participants'  perspectives,  intentions,  circumstances,

reasons,  meaning,  and  understandings.  In  the  context  of  this  study,  a  thick

description was addressed through the use of In-vivo coding to analyse the learners

responses during the semi-structured interviews and document reviews (classroom

activities). 

3.3.3. Dependability
Frambach et al. (2013, p.552) define dependability as "the extent to which the results

are  consistent  if  the  study  is  replicated  or  the  extent  to  which  the  findings  are

consistent  concerning  the  context  in  which  they  were  generated."  According  to

Creswell  (2005),  dependability  is  the  regularity  that  determines  the  researcher's

capacity  to  gather  data  in  the  same way  from multiple  situations.  The  following

factors were evaluated in the context of this investigation (Chuene, 2023; Frambach

et al., 2013):

 Data saturation 

According  to  Mwita  (2022),  during  the  process  of  collecting  qualitative  data,  a

researcher must decide whether the data have been sufficiently collected. According

to Chuene (2023), and Frambach et al.  (2013), data saturation is the process by

which a researcher accumulates data until no new themes emerge. Data saturation

was guaranteed in the context  of  this study by employing various data-collecting

tools which were used to collect data more than once, as such this helped to ensure

that no new data themes were emerged.

 Iterative data collection

According to Kekeya (2016), iterative means revisiting the data again or going back

and forth on the data regularly. Chuene (2023), and Frambach et al. (2013), on the

other  hand,  define  iterative  data  collection  as  the  continual  examination  of  data

throughout  data  collection  to  advise  the  researcher  about  how  data  might  be

gathered further. Data was collected in the context of this study utilising three data

collecting devices, with interviews designed for immediately after the last lesson.
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3.4. Ethical considerations
Ethics in general is concerned with views about what is morally right or wrong, while

research ethics is concerned with what is ethically appropriate and improper when

engaging  with  participants  or  analysing  archive  data  (Schumacher  &  McMillan,

2010). As a result,  it is ultimately the responsibility of each researcher to assess

these factors and make the best professional decision feasible to accomplish the

task, so the researcher must be completely aware of the ethical issues that must be

addressed (Schumacher & McMillan, 2010). In order to address how these issues

were  addressed  in  this  study,  elements  such  as  permission,  potential  risk  to

participants, anonymity and bias are deliberated below. 

3.4.1. Permission
Creswell (2013) asserts that issues related to ethics need to be considered during all

the stages of the study. As such, ethical manner and honesty needed to be adhered

to. Firstly, I applied for an ethical certificate from the Turfloop Research and Ethics

Committee (TREC), which was granted. Permission was sought from the Limpopo

Department  of  Education,  Mamabolo  Circuit,  and  the  principal  of  the  school  in

question,  which  was also  granted.  All  this  was done because the learners  were

under  the  age  of  18,  and  assent  forms  were  issued  to  them  after  obtaining

permission. Additionally, participants need to be protected by enlisting information

about  their  choices  in  the  study  (Johnson,  2020).  Therefore,  all  the  learners

participated after their parents' consent and permission was obtained. This allowed

the participants to be free of any intimidation, including non-participants, who have

access to learning of the same content (Energy and Change).  Informed consent and

assent forms were issued to the participants to ensure that they agreed to be part of

this study.

3.4.2. Potential risks to participants
When  the  researcher  introduced  the  study  to  potential  participants,  they  were

informed of their right to withdraw if they were uncomfortable at any point during the

process. Participants were assured that the activity would not be graded and that it

would not be used for any school-based assessment. This was done because the

participants would be doing some activities in the form of writing. Therefore, it was

important to ensure that no one suffered any physical, mental, emotional, or social
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harm because of their participation (Van Ewijk, 2017). On the other hand, Alderson

and Morrow (2020) pointed out that children love to engage with friendly researchers

and their views must not be manipulated. They further elaborated that children must

be regarded as subjects rather than objects in the study. 

As a researcher, I ensured that all the learners participating and not participating in

this study were protected from any harm, neglect and discrimination based on their

contributions during data collection. This was done to maintain their dignity, protect

them from any humiliation, and encourage those who would be participating in the

study. Additionally, the UN (2022) indicated that every child should be valued and

respected. In this study, learners were offered respect despite their age, and their

views were enormously valued as they have contributed immensely to this study.

3.4.3. Anonymity
Anonymity is about hiding the names of sources and destinations during the real

data  transfer  (Diaz  et  al.,  2002).   Additionally,  Osang  (2020)  indicated  that

participants’ identities should be protected. Therefore, participants were not allowed

to use their real names; instead, they were allocated codes, which were used in

facilitating,  recording,  analysing,  and  grouping  data  throughout  the  study.  It  was

further mentioned that data should also be stored in a safe place (Osang, 2020). In

this study, all the responses were kept safe and secure in a lockable cabinet, and

neither the teachers nor the school administration had access to the data. 

3.4.4. Bias
There was no performance-based selection criteria for participants. That is to say,

participation  was  entirely  voluntary.  All  the  learners  in  the  class  had  equal

opportunity to learn about sources of Energy and Change through the integration of

IK. Thus, even those learners who opted not to participate in the study had separate

classes to ensure that all learners in a grade 7 class were taught about the topic.

Research involves fair  and exact  reporting  (Johnson,  2020).  I  ensured that  data

collection, data analysis, and interpretation were the true reflection of what had been

observed throughout the study to affirm the validity of the study. This was done in the

hope  that  the  supervisor  would  notice  things  that  were  missed  or  gaps  in  the
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arguments  that  needed  to  be  filled.  The  supervisor  confirmed  the  research

conclusions.

3.5. Summary of the chapter

This  chapter  provided  an  overview  of  the  research  design  and  research

methodology. The researcher used a qualitative case study design where it aimed to

collect data in depth in order to give quality results. This chapter also indicated how

data was collected and analysed.

CHAPTER FOUR: PRESENTATION OF DATA AND ANALYSIS

4.1. Introduction 
To  conclude  with  this  study,  it  is  paramount  to  present  and  analyse  the  data

collected to answer the research questions. The data is presented in three sections

informed by the instruments used to collect data. The sections are divided as follows:

document review, active participative observation, and unstructured interviews. From

the mentioned sections, each is presented to exhibit how it relates to the research

questions to ensure that context is derived from the data collected.

4.2. Description of the participants
Fifteen participants agreed to be part  of this study after following relevant ethical

procedures. All of them are in grade seven NS and attend the same school where

the researcher is their NS subject teacher. The learners were divided into five groups

with  three learners  per  group and  in  an  attempt  to  be  ethically  compliant,  each

learner was given a code as a key. Table 4.1 presents the codes provided to the

learners. 

Table 4.1. Pseudonyms and codes 
Keys Code
Learner one L1
Learner two L2
Learner one group one L1G1
Learner  One  Group

two

L1G2
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4.3. Data presentation
Document review was the first data collection method used to collect data from the

15 participants.  The  motive  of  the  document  review was  to  deduce participants'

perception and understanding of their knowledge of Energy and Change using three

different  teaching aids,  how they are being  used,  and if  they  add value  to  their

everyday life experience. Document review was divided further into three categories

listed below.

 Day 1 (Baseline activity on Energy and Change using IK)

 Day 2 (lesson presentation on Energy and Change)

 Day 3 (practical/experiment)

4.3.1. Day 1: Baseline assessment activity on the topic of Energy and Change 
by integrating IK

All  the  participants  were  given  a  baseline  assessment  activity  on  Energy  and

Change using IK. The activity consisted of unstructured questions based on different

teaching aids as displayed below. The aim of conducting this activity was to gauge

participants'  prior  knowledge  of  Energy  and  Change  and  if  they  can  recognise,

understand, and apply their knowledge in the NS classroom. 

The activity had the following three pictures with each having three similar questions.

Picture A

Questions.

1. Name what you see in the picture.

All 15 participants (L1 to L15) responded to the question with 14 having a similar

answer and one (L10) having a different answer. All 14 responded by saying cow

dung and L10 wrote “Maloko” which is translated to dung.

2. What are the uses of what you have named above?
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In responding to the above question, 13 participants wrote to make fire, except L8

and L12 who wrote the centre of the house and heat respectively. It is known that dry

cow dung is used to make fire according to literature, while “maloko” which is fresh

cow dung is used to apply on the walls and floors when mixed with water (Raja et al.,

2021) and it is still in use in rural areas. Therefore, this indicates that there is a piece

of limited knowledge of similarities and differences between fresh and dry cow dung.

However, there is an idea that cow dung makes fire, though it was not indicated if, in

this case, it was dry or not. For having to be able to mention that it is used to make

fire served as affordance about this study. On the other hand, L8 and L12 mentioned

the centre of the house which I think that their views cannot be overlooked in the

sense that in rural areas you will find a hut that is used to make fire and cook in it,

whereby you will  find a place where the fire is done at the centre of that house

inside. For them to have said that indicated that there is knowledge about fire and

dry cow dung; fire is also needed to cook as mentioned above.

3. Based on the name you have provided in 1 does it give off energy? If yes,

name the form of energy it provides.

For this question, only 13 responded excluding L12 and L15 to the question with

different  answers  as  follows:  nine  had  a  common  answer  by  responding  and

substantiating as asked by indicating “yes, heat energy”, L6 “yes only”, and L10 to

get  “warm” and  L9  heat  energy.  Therefore,  for  participants  to  have  provided

responses and substantiated indicate that they understand heat and energy. For L10

to indicate to get warm, is acceptable because practically if one is exposed to heat

one will eventually get warm. As such heat and warmth cannot be separated and it is

pleasing to note that from the participant’s perspective, which further indicates that

there is understanding regarding exposure to heat. 

 Picture B
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Questions.

1. Name what you see in the picture.

15 participants (L1 to L15) responded to the question with different views. 10 had a

common answer  responded  in  Sepedi  by  saying  “Lešotša" translated  to  Mopani

worm, L10, and L9 had a common answer in Sepedi by saying "Seboko" translated

to the “worm”, L14 wrote “caterpillar”, L11 “tree worm”, and L9 “butterfly”. 

For the majority of the participants to be able to respond by saying  “Lešotša" or

Mopani  worm indicates  that  they are  familiar  with  what  they saw in  the  picture.

However,  it  must  also  be  noted  that  the  Caterpillar  transformed  into  a  butterfly

(Kooijmans & Rauterberg, 2006). As such, responses by L14 who indicated worm,

L11 tree worm, and L9 butterfly cannot be overlooked. Therefore, I believe that the

mentioned  species  belong  to  the  same  family  and  either  went  through

metamorphosis until the Mopani worm found its habitat in a Mopani tree. As such,

participants  understand what  they are  saying  for  having  provided the  mentioned

responses. Therefore, their responses cannot be argued. However, it should further

be noted that the three species' interaction with the environment contributes to the

way they are being classified. For example, a worm called the Mopani worm, looking

at the pre-fix which comes from the name of a tree, and this worm can only be found

in  that  tree.  Therefore,  to  me,  it  indicates  that  whether  the  habitat  name,

metamorphosis, or not, like in the case of the Mopani worm, does not cancel the idea

of saying that it is a worm. The point is that participants know what they saw, despite

the habitat or the names used for the picture.

2. What are the uses of what you have named above?
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In terms of question two, all 15 participants (L1 to L15) responded to the question

with  13  having  a  common answer  of  saying  to  “eat”,  while  L12 wrote  “ko  goja”

meaning to eat, and L3 “food”.

Fink and Brower (1981) indicate that flocks of birds ate butterflies.  On the other

hand, participants (L9, L11, and L14) indicated that what they saw was eaten. The

concept of the literature above supports how the mentioned participants responded.

The concept of eating holds a very important meaning. Looking at deliberations from

question one above, it is mentioned that both species come from the same family

and Mopani worm is being consumed by human beings. I am contemplating if human

beings consume it only, as literature is quite clear on that or also some birds benefit

from it  by eating a worm.  I  am registering the perspective above looking at the

literature that  suggests that the Mopani  worm and butterfly  come from the same

family whereby butterflies can be consumed. As such responses by L9, L11, and L14

saying both worm, butterfly, and caterpillar can be consumed cannot be side-lined in

this study.                                                                                                                  

3. Based on the name you have provided in 1 does it give off energy? If yes,

name the form of energy it provides.

For this question, 12 participants provided  “no” answers while L14 and L6 wrote

“yes, food energy”, and “active energy” while L12 did not respond to the question.

Participants  L6  and  L14  were  the  ones  able  to  respond  to  the  question  by

responding fully,  meaning that they also substantiated their  responses.  However,

other participants'  responses are still  relevant to the study although the question

required  Yes or  No and substantiate.  However,  12  of  them did  not  substantiate

though they provided No as a response. Therefore, Participants' responses indicate

that there is a gap in understanding Energy and Change.

Picture C
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1. Name what you see in the picture.

Only 14 out of 15 participants responded to the question. L12 did not respond to the

question. Eight participants gave “wood”, 3 participants (L10, L9, and L7) "dikgong"

translated to wood, while L8, wrote tree leaves, and L4 responded hut.

Based  on  the  above  responses  it  reveals  that  participants  know  what  is  being

displayed and that they provided similar responses, excluding L8 and L4. All  the

responses by the participants form part of a plant. However, it must be outlined that if

the twig or branch of a plant is cut and allowed to dry or not it can be classified as

wood but a leaf cannot be wood. Drawing from the participant's responses including

L8 it is evident that the knowledge is there and based on what is seen in the picture

that it is from a plant (tree).

2. What are the uses of what you have named above?

In terms of data collected on question 2, 14 out of 15 participants responded. L12 did

not respond to the question with 12 having a common answer of to make fire, where

L2 responded to cook and boil water, and L8 did not give energy.

It  is evident that knowledge is there on the uses of what has been mentioned in

question one since the majority of participants provided a common response. The

responses by L2 and L8 should also be noted: L8 mentioned cooking and boiling

water. Therefore, it is imperative to recall the process of water boiling and cooking,

serving as a reminder that this process of fire needs to be there for water to boil and

cook. However,  L12 responded by looking at the processes,  which also displays

knowledge  that  what  has  been  mentioned  in  question  one  could  result  in  one

cooking and water boiling using it. The response by L8 is also proving that there is a

knowledge gap on energy.

3. Based on the name you have provided in one does it give off energy? If yes,

name the form of energy it provides.
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For  Q3 10  participants  responded  to  the  question.  Out  of  15  participants,  eight

provided a common answer of “yes, heat energy”, L8 no does not give us energy, L4

responded “pot hed” which is difficult to derive meaning from.

4.3.2. Overall  analysis  of  data  drawn  from  day  one  during  the  baseline
assessment activity 

 Picture A

Most of the participants were able to give the name of what they saw in the picture

by  saying  it  was  cow  dung.  However,  L10  gave  "maloko"  translated  to  dung.

Additionally, what has been provided as a name is that again for picture A, question

2 most of the participants indicated that cow dung makes fire including L10. As such,

it provides energy according to the participant's responses. Based on the responses

of the participants it indicates that they know IK materials since they were able to

give the name of the picture displayed. However, for having mentioned that it is used

to make fire L10 also mentioned the same. L10 mentioned that “Maloko” are used to

make fire which indicates that indigenous naming serves as affordance; moreover,

the participant (L10) responded to question one with the indigenous name while for

question two they responded in English. L12 and L15 did not provide a response to

question 3 which is a concern about whether they understood the question or had

any knowledge about Energy and Change. 

 Picture B

Participants were able to respond to question one by providing the indigenous name

of  “lešotša” translated to Mopani worm. However, L9 and L10 provided  “Seboko"

which is a worm and it has a different meaning to what the majority of participants

have provided. On the other hand, L9 mentioned butterflies which is different from

other responses.

 Picture C

All  the  participants  responded  by  giving  the  name  of  the  picture  as  “dikgonyi”

meaning wood and others mentioned wood as their response. They further indicated

that it is used to make fire. However, L2 indicated that it is used to cook and boil

water while L4 mentioned making food.
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Based  on  reality,  teaching  should  include  learners'  worldviews  (Mavuru  &

Ramnarain,  2017).  Learners  do  not  come  into  the  classroom empty,  they  have

certain knowledge that can be used to make teaching and learning effective (De

Beer, 2016). Additionally, In the study conducted by (Hlongwane et al., 2020) it was

reported that 70% of the participants consume termites in KwaZulu-Natal, 40% of

locusts  in  Mpumalanga  and  94%  of  mopani  worms  in  Limpopo.  Therefore,  in

concurring with what has been alluded to above it is very important that learners'

prior  knowledge  is  considered  in  learning  of  NS  Energy  and  Change.  Hence,

participants  were  able  to  give  names  of  the  three  pictures  in  this  study  which

ultimately served as affordance to their learning and to have been exposed to what

they saw.

Additionally,  having provided indigenous names such as  “Maloko”,  “lešotša”, and

“dikgonyi” proved that  indigenous naming of the pictures and their  uses afforded

them adequate knowledge to respond to the questions asked. However, most of the

participants in Picture B Question 3 provided no as a response. On the other hand,

L4 mentioned that the intake of food provides energy. Therefore, their response to

question 3 picture B indicates that participants do not have an understanding of food

and  energy.  As  such,  this  indicates  that  WS  language  on  energy  served  as  a

constraint for the participants to respond to the questions and learn about Energy

and Change.

With what has been mentioned in picture C it  is  evident that  indigenous naming

dominated the show added to by the participant’s experience such as what L2 and

L4 indicated in picture C question 3 for having said "to cook and boil water" while L4

mentioned "making food". Therefore, the two responses supported each other more

especially that, before making food water must boil, then you cook and the result is

food.

4.3.3. Day 2: Classroom observation
The  classroom  comprised  of  15  learners.  The  teacher  who  is  the  researcher

introduced the lesson as per the below lesson plan. The lesson presentation lasted

for one hour, which was a double period for that day.

 Lesson design and implementation
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The lesson was engaging and the core concept was to understand energy sources

and  that  they  cause  change.  The  teacher  who  is  the  researcher  outlined  the

following concepts to  the learners:  the  concept  of  Energy and Change,  types of

energy  and  their  uses,  examples  of  where  we  get  energy,  and  how  it  is  being

transferred. Learners were engaged throughout the lesson, and others attempted to

answer questions posed by the teacher during the lesson. There were no written

activities given to the learners, instead questions were asked of the learners during

the lesson.

Table:  4.2.  Lesson  plan  adapted  and  amended  from  National  Education
Collaboration Trust (NECT) (2019, p. 17)
Lesson plan

Lesson title: Sources of energy
Lesson objective

By the end of the lesson, learners will be able to:

 Explain that energy is needed to make everything work, move, or live.

 Identify types of energy sources.

 Identify ways in which different types of energy sources are used.
Specific aims

 Doing science.

 Knowing the subject content & making connections.

 Understanding the use of science & IK.
Science process skills 

 Accessing & recalling information.

 Raising questions.

 Interpreting information.

 Communicating.
Possible resources

Ideal resources Improvised resources
Energy sources in South Africa Not used 
Conceptual development 

No written activity was given to the learners

 Content of lesson presentation

The following were questions posed by the teacher during the lesson presentation:
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1. Anyone who can give energy sources and how they are being used at home.

For the question above participants responded as follows: L1 “stove, cooking, tea to

drink,” L2” fire”, L4 “soup gets hotter”, L7 “heating water”, L8 “pot of soup heated on

the stove", L9 “wind energy and sunlight”, L10 “wind energy and sunlight”.

Looking at the responses above, it indicate that participants knew thermal energy

sources. However, some of the responses looking at L1, L2, L3, and L5 responded

by specifically stating what the source does which was a generalisation. Additionally,

for  L9,  L10,  and L13 to  be  specific  when responding  indicated that  there  is  an

understanding of Energy and Change.

It  cannot  also  be  ignored  that  there  were  participants  who  never  demonstrated

understanding of the question, which sent a message that there is a content gap on

energy sources which ultimately served as a constraint to learn in that period. What

has been mentioned by participants demonstrated that knowledge is there. However,

that knowledge is not outlined in an orderly manner, looking at the responses above.

Simultaneously, these responses allowed them to learn and gave them confidence in

the lesson throughout.

2. Can anyone explain the change caused by those energy sources?

L2 “heat”, L3 “cook”, L4 “stove heat the pot”, and L5 “fire to cook”, L7 “soup start to

go hotter”, and L8 heat of stove heat the pot.

Looking at the participants’ responses, it is indicated that there is an understanding

of the outcome or output, which can be caused by thermal energy, which was noted

from  participants  having  common  responses.  L3  and  L5  also  added  by  giving

examples of what can be done when using a thermal energy source, which indicated

the disjuncture in understanding the question and how to respond by looking at the

concept of energy. However, L7's response was clear that "soup start to go hotter"

Having mentioned hotter it is evident that the participants understand and know the

opposite of hot, which reflects that there might be understanding of change. Contrary

to what was mentioned in Activity One, in Question 2, the responses provided above

display an idea that there is no understanding of what heat can cause.

3. Who can give us an example of a potential  energy source and how it  is

used?
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L1  “food is useful to us with eating”, L3  “solar energy from sunlight”, L4  “electrical

potential energy”, L6 “to eat”, L8 “heat energy from the stove”,  and L11 “Solar and

fire”.

Looking at the mentioned responses by participants served as evidence that there is

no understanding of energy except for L1 who indicated that food is useful to us by

eating. In unpacking this statement, the participant is aware that what we consume

will  give  us  energy.  Looking  back  at  other  participants'  responses  in  Activity  1

question 3 and comparing it with this question above, it is evident that there is a

huge gap between energy types (forms) and their impact. Hence, participants did not

show  any  understanding  of  the  concept  of  energy  which  served  as  constraints

concerning this study.  

4. What change can a potential energy source cause?

L3 “you move your leg or body”, L8 “electrical potential energy”, L10 “energy within a

system”, L11  “fire can do many things”, and L13  “refers to something that is not

happening now but is likely to happen now”.

Looking at the responses by L3 and L13 indicated that there is an understanding of

energy.  I  draw  my  focus  on  the  statement  by  L13,  which  to  me  holds  much

understanding.  However,  the  participant  did  not  put  a  statement  for  one  to

understand, with the concept of potential energy being classified as stored energy in

a system as referred to by L10. Thus, stored energy can be used now or later on,

assuming that L13 wanted to put it that way. Therefore, this served as evidence in

the lesson. During the lesson, participants were attentive and others took notes on

what they thought was important to them without the teacher instructing them to take

notes, which indicated that learning took place. Participant L2 was even interjecting

to the teacher during the lesson in attempting to answer certain questions without

being asked to answer.

4.3.4. Overall  analysis  of  the  data  drawn  from  day  two  during  classroom
observation 

Responses were relevant, while some of the questions were challenging in such a

way that participants did not know how to respond. Other responses lacked content

knowledge on Energy and Change. There was a stage where learners were seen

discussing and convincing each other  on answers during the lesson.  During this
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stage, L8, and L12 were seen as not interested and looked confused. On the other

hand, L2 was seen discussing with confident and engaging participants around him

using their home languages, such as L4, and L15. The teacher who is the researcher

allowed  participants  to  attempt  to  answer  questions  by  being  patient  and  tried

involving everyone in the classroom even those who were not part  of  the study.

Nevertheless, the focus was only on those who were part of the study.

 Figure 4.1: Learners working together

Working as a team and discussing responses from the participants encouraged most

of the participants to participate in the lesson. This was observed when the majority

of  the  participants  raised their  hands in  an  attempt  to  respond to  the  questions

asked.  Although L8 and L12 opted not  to  respond when asked,  and their  being

passive raised an important point: either they might not have understood the lesson

and questions or they were not  interested at all.  On the other  hand,  there were

participants  such  as  L2  who  responded  to  the  questions  as  asked  by  also

substantiating and engaging participants around him. 

The teacher not having an alternative way of paraphrasing the lesson content might

have also influenced the outcome of the lesson and the behaviour of L8 and L12.

The issue of participants not being given informal written activity can contribute to

their understanding of what they have learned. For instance, participants might be

confused about what they should learn and where they went wrong so that they can
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refer to the written feedback provided in the classroom in the future. Having said

that,  this  then  indicates  that  the  teacher’s  language,  not  giving  informal  written

activity, served as constraints in the learning of Energy and Change in the classroom

for some of the learners. Additionally, the issue of not having improvised learning

resources served as a constraint especially since some learners understand when

they  see  things  and  that  is  how  they  can  develop  conceptual  understanding

concerning Energy and Change. As such, it was important to have improvised the

learning resources in the classroom.

4.3.5. Day 3: Classroom observations during practical experiment on the topic
of Energy and Change

This  activity  is  divided  into  two  categories  namely:  observation  and  document

analysis.  The motive  for  this  activity  was to  deduce what  learners  have learned

during the practical, and if they were to be able to put that into practice by answering

questions based on their observation. 

Participants were divided into groups of 5 with 3 participants in each group. It is said

that Learners must be given opportunities to apply their IK in practical sessions to

make sense of their knowledge (Du Toit, 2019). Therefore, the researcher played the

role of a participant observer.  An observation journal was used to note any data

about the study, which could emerge from the observations.

 Classroom observation

During the fire-making process (practical), all participants had the confidence to start

the fire. It was alluded that in places such as South Asia, Sub-Saharan Africa, and

South America, that there are certain communities who still rely on wood and animal

dung for  cooking (International  Energy Agency [IEA],  2019).  As such,  during the

process of conducting the practical, I overheard L12 in group one mentioning that it

reminded him of how he makes a fire in the morning and moreover that cold water

was put on the fire. During that time, participants were hands-on in ensuring that the

desired outcome was achieved. However, group five had challenges of interpreting

instructions; instead they were just interested in making the fire. 

Oliver  (2020)  says  that  "learners  should  take  charge  of  their  learning,  either

individually  or  communally,  and use resources at  their  disposal  to  learn".  In  this
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study, participants were observed blowing on the fire interchangeably to ensure that

the fire was started; this skill of blowing serves as evidence that they are either used

to making a fire or have experienced it from their communities. It was noted in the

study conducted by Martinez et al. (2019) on firewood knowledge where an 80-year-

old participant indicated that "no wood goes unused, they are used for firewood". In

this study, L10 in group one asked me if I could make a fire and further said that "Sir,

some of us don't make fire at home, our grannies do that for us". L5 interjected by

saying that "No one is unable to make a fire in this class". The assertion from the

literature above and what L10 said, divulge that making fire is a norm in certain

communities and this skill can be passed down to generations if they are willing to

learn that. However, it is not like that with L10.

Meyer (2003) added that animal dung should not be used alone as it can prolong the

process of heating and burning. Therefore, a participant from group one, which is

L12, assisted group two in making the fire and was heard instructing them that they

must put dry wood before cow dung reasoning that if they put cow dung first it will

take long before their fire is started. Again, it was observed that participants in G2

have  limited  knowledge  of  making  a  fire,  hence  they  did  not  follow  the  correct

processes. This serves as a disadvantage to the participants and is time-consuming

which affects lesson delivery. However, L12, for having assisted G2, proved that no

learner will be left behind and for G2 to accept to be assisted displayed that they are

willing to learn and acknowledging that they have limited knowledge on making fire. 

All the groups had their fire started except group four who had difficulties in ensuring

that the fire was lit. Wood has been preferred for making a fire because it burns and

heats easily (Meyer, 2003, p. 289-290). Therefore, for group four to experience this

difficulty of starting a fire;  I  observed that they had put more cow dung than dry

wood, which is why too much smoke was observed. On the other hand, Jagadish

and Dwivedi (2018) indicate that wood is utilised to heat homes during winter in

India. Hence, L2, L3, and L5 from group five were seen warming their hands on the

fire during the observation period. For this group to warm themselves indicates that

they know fire, which can say that they are informed also about what fire can do.

This served as an affordance to their learning on Energy and Change, which further

indicates that indeed participants are not tabula-rasa as explained earlier in chapter

two. During this phase, other groups were seen observing their thermometers and

56



group five was heard shouting that theirs was moving up, referring to the mercury in

the thermometer. 

Eventually,  other  participants  were  excited  to  observe  their  mercury  moving  up,

although it took a long for groups two and four to observe those changes. What was

observed here is that participants were only interested in the mercury moving up, no

group indicated interest in the readings from the thermometer. That also served as

an affordance. However, the issue of participants not mentioning anything related to

thermometer readings indicates that there is a gap in understanding change based

on concrete evidence. By concrete evidence I mean that the mercury was on point A

and moved up so many units to point B; to mention units moved can stimulate their

critical thinking in terms of Energy and Change.

L10 mentioned that "some of us don't know how to make fire, our grannies do that

for us" and L12 mentioned that it “reminds him of how he makes fire in the morning”.

On the other hand, Group Two and Group Four struggled with their fire. Based on

the observation, staying with grannies (old people) serves as an affordance where

certain  things  can  be  learned  from them.  For  the  two  groups  (two  and  four)  to

struggle with their fire indicates that they do not know how to make fire. Therefore,

this indicates that the knowledge gap, experience, and exposure are regarded as

constraints in this study. However, all the groups had their fire lit, which indicates that

fire serves as an affordance where Energy and Change can be learned. Additionally,

improvising  learning  resources  to  conduct  practical  activities  (fire  making)  and

teamwork allowed learners to engage in the learning of Energy and Change.  

On the other hand, they had challenges in answering the questions based on the

practical that they had performed The contextual data collected during observation

indicated that participants were all  hands-on in ensuring that the practical activity

was conducted, and a great  level of commitment and eagerness to construct the

practical were displayed by the participants.  As such, teamwork was noted when

participants assisted one another in interpreting the instructions on the activity. Out

of the three groups, two did not struggle to conduct the practical and only one had a

minimal challenge of interpreting the instructions.

 Document analysis
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Participants were given questions to respond to, based on what they had observed

during the practical session.  There were three questions to respond to, and the

language  and  manner  in  which  questions  were  posed  were  in  line  with  the

expectation of the NS curriculum on what learners must be assessed. Hence, DBE

(2011) stated that assessment might focus on the product or results of the activity.

Therefore, all three questions were about Energy and Change concerning what had

been observed by the participants. It is further emphasised that assessment can be

conducted at different levels of the activity. As such, data was collected during and

after the practical was done in this category. 

 The following are questions given to each group to respond to:

1. Was there any energy transfer that you observed during the practical?

Responses were as follows concerning the question above, G1 “heat”, G2 “No”, G3

“Heat”, G4 “warm”, and G5 “Heat”.

It is paramount that an actual number of participants affected by the responses is

outlined to  give a clear  picture of  how many are  affected by the responses,  for

example each group had three members. Therefore, from the responses above, six

participants  indicated  to  be  having  challenges  on  energy,  which  is  G2  and  G4.

Although G4 was not clear with their response, yet it showed that the concept is

there and G2 had no understanding at all concerning their response. On the other

hand, the rest of the groups seem to be having an understanding of energy except

for G2 and G4. It is worrying that G2 provided No as a response where participants

were working together in responding to the questions.

2. Was there any change that you observed from the practical?

All the groups (G1-G5) mentioned that a “red pigment was moving upwards”. None

of the groups was able to mention the temperature of water changed after the fire

was  started;  the  reading  on  the  thermometer  as  the  red  pigment  was  gaining

momentum was not mentioned. G5 did not mention the effect they had when they

were warming their hands from the fire. Additionally, these responses by the entire

group align with what  was observed during the practical  where participants were

interested in the movement of mercury, ignoring the water temperature. However, for
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them to be able to mention the movement of mercury as a change can serve to

introduce other changes, and that in this study is an affordance to learning. 

Drawing attention to G2 and G4 indicates that the experience they had encountered

of not being able to make a fire had an impact on their observations because already

other  participants  were  observing  while  they  were  assisted  and  frustrated  with

making a fire. As such, time to observe was minimal to them; ultimately that led to

them not being able to respond to written questions. Therefore, with what has been

said, IK served as a constraint in learning of Energy and Change in this group.

 3. Name the energy formed after the fire has started.

G2 mentioned “fire”, G1, G3, and G5 mentioned “heat”, and G4 did not provide any

answer. Looking at the above responses it is evident that understanding energy is a

challenge to the participants, more especially because G4 was not able to provide

any response and G2 providing fire. 

4.3.6. Overall analysis of the data drawn from both the classroom observation
and practical experiment on day three

Participants  were  able  and  excited  to  conduct  the  practical,  which  indicate  that

learning can be effective if they are given such opportunities. This was seen when

they were also able to assist each other (G2 and G4 who were struggling in making

fire), which also served as constraints. They were all able to observe one common

thing, which is the movement of mercury. On the other hand, they had challenges in

responding to written questions based on the practical.

4.3.7. Day 3: Semi-structured interviews
The  semi-structured  interviews  were  regarded  as  post  activity,  which  aims  at

comparing and constructing participants' prior and post-knowledge in this study on

Energy and Change. The activity consisted of five questions about the study. All 15

participants were given an activity and only 11 responded. 

1. Give more details regarding working with other learners during the lesson.

Table 4.3: The participants’ responses from the interview question one
Learners responses Codes
L2 “Learn together with my friend and help me if I

don't understand"

L2MAKES LEARNING 
MEANINGFUL
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L3 "Copy their work and help me" L3PARTIALLY MAKES 
LEARNING MEANINGFUL

L4  "Help  each  other  to  understand  the  teacher

what he told us in class"

L4MAKES LEARNING 
MEANINGFUL

L5 “Detailed collaboration with learners” L5WORKING TOGETHER

L6 "Other learners help me to write well" L6MAKES LEARNING 
MEANINGFUL

L7 “rena help bana bangwe ka claseng” (we help

fellow classmates)

L7MAKES LEARNING 
MEANINGFUL

L8 “good to work with other learners in class, we

help each other if you don’t understand”

L8MAKES LEARNING 
MEANINGFUL

L10 "Learners help me with answers and tell me to

understand well"

L10MAKES LEARNING 
MEANINGFUL

L11 "Good work with classmates help each other a

lot and discuss answers asked by the teacher.”

L11MAKES LEARNING 
MEANINGFUL

Based  on  the  above  responses,  it  denotes  that  participants  acknowledge  how

collaboration assisted them to learn Energy and Change which also contributed to

improving their knowledge. Most of them praised collaboration as doing wonders in

their  learning  about  Energy  and  Change.  Looking  at  the  response  by  L3  this

indicates that collaboration played two roles; either it encourages teamwork where

learners will assist each other and on the other hand learners are passive knowing

that  they  will  just  copy  from  others  which  does  not  encourage  learning  and

understanding.

2. How comfortable were you with IK being part of the lesson?

Table 4.4: The participants’ responses from the interview question two
Learners responses Codes
L2 "IK helped me to understand the teacher more" L2EFFECTIVE

L3 “very comfortable” L3EFFECTIVE
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L4 “IK help me to understand science” L4EFFECTIVE

L5 “comfortable lesson” L5EFFECTIVE

L6 “IK help me understand lesson” L6EFFECTIVE
L7 “Di diriswa tša culture” (cultural tools) L7NOT EFFECTIVE

L8  "comfortable  because  culture  helps  them  to

understand"

L8EFFECTIVE

L9 “IK lesson part now” L9NOT EFFECTIVE

L10 "Happy IK help in the lesson" L10EFFECTIVE

L11 "It is good in the lesson and makes me understand" L11EFFECTIVE

Looking at the responses, participant L4 was specific in responding, which aligns

with  the  study  by  indicating,  "IK  helps  me  to  understand  science" while  others

indicated that they were comfortable that IK was part of the lesson. On the other

hand,  L3  indicated  that  it  was  “very  comfortable” which  raises  many  questions

related to the meaning of the word and content. L7 was not specific yet indicated the

benefit of IK referring to it as "Di dirišwa tša setšo di thuša ka claseng kudu” (cultural

tools assist highly in class) while L8 and L11 also mentioned that "culture helps them

to understand"

Therefore, based on the responses provided by the majority of the participants, they

indicated that there was an impact provided by the inclusion of IK in the classroom.

This  ultimately  had  an  impact  on  the  learning  of  Energy  and  Change  drawing

reference to the response by L4, on how the word ‘comfortable’ was used by some

of  the  participants'.  The  word  drew  attention  as  it  held  for  many  clarity-seeking

questions. However, in the context of this study, it is assumed that the word was

used to explain that  the lesson was making sense and engaging,  looking at  the

response provided by L8 and L11. As such, IK ensured that their attention was on

the learning of Energy and Change.

3. How  was  it  working  with  other  learners  who  use  different  official

languages?

Table 4.5: The participants’ responses from the interview question three
Learners responses Code
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L2 "helps to understand how others do things in their  culture

and is the same. Pedi, Tsonga, Ndebele

L2EFFECTIVE

L3 "Diversity effect not a problem to the lesson and IK" L3EFFECTIVE

L4 "No problem with it, learn other people's culture and we do

things the same but the name is not the same"

L4EFFECTIVE

L5 "Diversity explains IK"

L6  "Diversity  is  good  because  I  learn  from  my  friend  Pedi,

Tsonga but we do things the same”

L6EFFECTIVE

L7 “re bolela the way bapedi ba dirišago dilo tša culture ka gona

le matsonga” (we talk they pedi’s and Tsonga’s utilised cultural

things)

L7EFFECTIVE

L8 "Diversity is good in class and helps in sharing information

about cultures"

L8EFFECTIVE

L9 “lesson and IK effect”

L10 "Diversity is good because IK have different meanings of

culture but have the same thing"

L10EFFECTIVE

L11 "Different names of cultural things but they do the same job,

I have learned"

EFFECTIVE

Participants praised diversity in the classroom and indicated how they benefited from

it. However, it should also be noted that culture is part of the learning of how things

are being done in all languages. Hence, L6, L7, L10, and L11 noted the issue of

diversity and culture as playing an important role. 

4. How did the lesson contribute to the way you think about IK and the topic

of Energy and Change?

Table 4.6: The participants’ responses from the interview question four
Learners responses Codes
L2 "IK has energy and I did not know, I see water boiling in a

fire"

L2EFFECTIVE

L3 “IK energy change by cultural things” L3EFFECTIVE

L4 “IK things have” L4EFFECTIVE

L6 "IK and cultural things from Energy and Change and I was

not”

L6EFFECTIVE

L7 “dišo di na le energy meetse a bela” (cow dung has energy L7EFFECTIVE
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and water boiling)
L8  "The  lesson  was  good  because  culture  has  things  that

produce Energy and Change I see in class"

L8EFFECTIVE

L9 "I know the culture more" L9NOT
EFFECTIVE

L10  "The  lesson  was  good  on  IK  Energy  and  Change,  I

understand more in class"

L10EFFECTIVE

L11 "Culture things have energy food we eat of culture, wood

yes".

L11EFFECTIVE

Participants  acknowledged  that  IK/cultural  things  have  energy  in  them  and  that

increased their  level  of  understanding of  the  content.  The response of  L10 was

detailed about Energy and Change; on the other hand, L9 knows the culture. It is

believed that if  IK is infused in science that knowledge can be contextualised by

aligning  it  to  subject  content.  Additionally,  that  serves  as  an  affordance  to  the

learning of Energy and Change as it can be regarded as pre-knowledge.

5. What did the real-life tools help in the lesson?

Table 4.7: The participants’ responses from the interview question five
Learners responses Codes
L2 “Tools help understand more Energy and Change by water

boiling and temperature high”

L2EFFECTIVE

L3 "Tools to do an experiment and understand NS Energy and

Change"

L3EFFECTIVE

L4 "Experiment with culture and water boils all learners busy in 
class"

L4EFFECTIVE

L5 “Tools in class to fire and water boil more” L5EFFECTIVE

L6 "Things cultural I know use to boil water and glass reading

going up and up"

L6EFFECTIVE

L7 “gore re kgone go araba dipotšišo tša NS” (in order to be able

to respond to the questions)

L7EFFECTIVE
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L8 "to do an experiment and all the group members having an

interest in learning"

L8EFFECTIVE

L10 "Help me to see water boiling and the thermometer going

up"

L10EFFECTIVE

L11  "help  us  to  see  change  and  do  energy,  lots  and  lots  of

learners are happy and start a fire"

L11EFFECTIVE

Based on the responses by the participants,  real-life tools played a huge role in

ensuring that learning took place. This is noted when participants such as L2, L10,

and L11 described in detail what they observed. On the other hand, the L8 response

carried more water that real-life tools helped to do the experiment which either were

done before or not or acknowledged that all the learners were busy and focused.

5.1.1. Overall analysis of the data drawn from the semi-structured interviews
It was noted that most of the learners’ responses indicated that there was a huge

difference in terms of understanding Energy and Change. This was observed when

IK was integrated in learning. Additionally, participants’ responses further indicated

that they had confidence in learning and contextualising the topic of  Energy and

Change due to their IK and cultural background. Drawing on the concept of LPP, it

was  noted  when  participants  acknowledged  that  working  together  helped  them

understand content. As such, this activity indicated that there is a difference in terms

of learning Energy and Change when IK was infused and when it was not.

5.2. Interpreting data using Situated Learning Theory as a lens through its
tenets

 Legitimate peripheral participation

Learners who have limited knowledge will learn and build knowledge by not being

actively involved in the early stage of the lesson; instead, they will learn from those

who know (Wenger & Lave, 1991). This was observed during the practical activity

when L12 from group one in this study assisted group two comprised of L6, L9, and

L13 to make fire; L12 further gave them instructions that they must not put cow dung

but instead they should start with dry wood. Wenger and Lave (1991) further added,

"Newcomers move to full participation in a classroom by engaging with old timers". In
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this study, L12 can be regarded as an old timer with knowledge on how to make fire

that is learned by L6, L9, and L13 (group two).

Fenwick (2001) highlighted that knowledge is not transmitted or applied to a new

situation;  instead,  it  is  gained  through  participation.  This  was  observed  when

learners were all hands-on in their groups to make fire; this afforded learners who

lacked knowledge on how to make a fire to learn how to make it.  It  was further,

observed during the classroom participation by the learners with the teacher during

the  lesson  on  Energy  and  Change  that  learners  were  able  to  respond  to  the

questions asked by the teacher. With what has been alluded to above it is noted that

legitimate  peripheral  participation  contributed  to  ensuring  that  there  is  effective

learning of Energy and Change by the learners.

 Practice 

Wenger  (2000)  indicates  that  practice  is  associated  with  involvement  in  social

activities so that meaning can be derived from those activities. This was observed in

different stages of this study.  During the practical L10 indicated that their grannies

make fire at home, which to me meant that L10 can learn to make fire; it forms part

of fire making by the process known by the participant. Additionally, there was a

stage during the lesson where L2 and L15 were seen discussing and convincing

each other in terms of answers based on the questions asked by the teacher during

the lesson presentation.

Based  on  what  has  been  mentioned  above,  it  indicates  that  social  activities

contributed to the learning of Energy and Change, where content interpretation had a

positive  impact  on  learning.  Brown  (1994)  mentions  that  the  classroom  setting

should promote social  deliberation within the learners on differences and diverse

perspectives  on  issues  of  learning.  Additionally,  Brown  and  Dugid  (1998)  said

practising together would result in learners developing a common understanding of

the subject content. In this study, I understand that learners learned by doing things

together, which was observed during the making of fire and answering questions in

groups and during the lesson presentation. Therefore, the content gap on Energy

and Change will be addressed when learners practise things together; knowledge is

transmitted between them by doing. As such, involvement in social deliberation that
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is  practiced  together  contributes  to  the  learner's  understanding  of  Energy  and

Change.  This  was  further  observed  in  participants'  responses  to  open-ended

questions in Q3.

 Authenticity 

There should be a working relationship in terms of what is being learned and the

outside world (Anderson et al., 1996). This was observed in data presentation on

activity one Q1, Q2, and Q3 where participants were able to respond based on their

knowledge from their  community by giving indigenous names. This indicates that

authenticity  is  relevant  in  the  classroom  and  can  assist  learners  in  learning

effectively. Additionally, Vincini (2003) mentioned that subject knowledge is learned

by real activities that help solve problems. Activity two (practical) served as evidence

of what has been alluded to above, for the fact that the school where this study took

place had no laboratory did not have an impact since the tools to execute this study

were improvised by roping in frugal science. Learners were able to make fire using

cow dung and dry wood and make observations by which energy and change were

learned.

Schoenfelt (2013) indicates that the learning situation that reflects culture and tools

promotes learners' ability to perform better in subject content. However, in this study,

the bone of contention is learning, not performance. Therefore, it is paramount to

note that learning affects performance. In this study tools such as cow dung and dry

wood  were  used  by  the  participants  to  make  a  fire,  naming  the  pictures  using

indigenous names.  L1 mentioned  "Cultural  things make energy and we can see

water boiling  from cultural  things". As  such,  the  mentioned  tools  had  a  positive

impact on learners learning about Energy and Change.  The use of fire to conduct

practicals has gained much attention from the participants, which ultimately served

as an affordance. For instance, G5 was seen warming their hands unaware that by

doing that learning is taking place. Therefore, Authenticity played a very important

role in the learning of Energy and Change in the classroom.

5.3. Themes  that  emerged  during  the  analysis  of  data,  which  will  be
discussed, in the next chapter

 Knowledge of energy, change, and benefits in the learning of NS.

 The use of improvised resources in the learning of Energy and Change.
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 Collaboration using IK in the learning of Energy and Change. 

 Learning of Energy and Change using authentic resources.

5.4. The overall analysis of the overall data collected in the study 
The inclusion of different cultures and IK is one of the elements, which can enhance

the quality of a curriculum (AU, 2006; Lotz-Sisitka & Lupele, 2017; UNESCO, 2016).

This  is  evidenced  after  observing  that  participants  were  comfortable  responding

using indigenous naming. Additionally, this was noted further when the majority of

them acknowledged that they benefited from different diversities in class. Therefore,

this  indicates  that  they  know  cultural  things/material.  This  was  noted  when  the

majority of them were able to identify/give names of the three pictures displayed

during day one of data collection on baseline assessment. Additionally, most of them

used indigenous naming which served as affordance to their learning. 

Furthermore, they were also able to respond to how each picture is used in real-life

situations, which brings in the community of practice. As such, it indicates that they

were exposed to how each picture is used and looked like in reality. Subsequently,

that also served as an affordance to their learning. On the other hand, inadequate

knowledge  was  noted  when  the  majority  of  the  participants  provided  No  as  a

response to whether picture B provided energy or not, which ultimately served as a

constraint. During the practical activity which was data collection on day two, the

majority of the participants were hands-on except G2 and G4 who looked confused

until L10 intervened by assisting and instructing them on what to do. Therefore, L10

served as affordance in terms of legitimate peripheral  participation.  On the other

hand, the practical can be viewed as a constraint since not all the participants were

able to make fire on time, subsequently the learning of Energy and Change was

delayed.

L2, L3, and L5 were observed warming their hands, which can serve as practical

experience because their body temperature will change from cold to warm. On the

other hand, L10 mentioned that their grannies make fire for them. Therefore, there is

prior knowledge that participants brought into the classroom, which can assist them

in  learning  from what  they know to  new knowledge,  which  will  be  integration  of

known and unknown. Participants were noted observing the movement of mercury in

the thermometer. Therefore, improvised learning resources such as frugal science
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ensured  that  the  practical  is  done  without  any  excuse.  As  such,  frugal  science

served as an affordance. 

5.5. Summary of the chapter
This chapter focused on presentation and analysis of data collected over the period

of three days through the use of classroom observations, document reviews and

semi-structured interviews. The chapter further allowed the researcher to use the

situated learning theory as a lens to interpret the data that was analysed where

themes emanated from and are deliberated upon in chapter five. 

68



CHAPTER FIVE: DISCUSSIONS OF FINDINGS, CONCLUSION AND
RECOMMENDATIONS

5.1. Introduction 
It is important to track the progress in order to determine the future. Therefore, in this

chapter  I  will  start  by  looking at  the  research questions and detect  if  they  were

answered, in order to align them with themes that emerged in the previous chapter.

This is done to determine the progress, which is limitations, and recommendations

from  the  findings  that  will  inform  suggestions  for  further  studies  which  will  be

discussed in this chapter.

5.2. Study overview
Looking at the research questions below, I will firstly reflect on the main research

question  together  with  the  themes  aligned  to  it  which  will  be  discussed

simultaneously, followed by the discussion of the three sub-research questions and

lastly the themes which emerged in chapter four.

 Main research question:

 What are the affordances and constraints of  integrating IK in grade seven

NS?

 Research sub-questions 

 How can frugal science mitigate the integration of IK in the NS classroom?

 How can curriculum be intensified to integrate IK in NS.

 To what extent can IK be relevant to NS?

Main  research  question:  What  are  the  affordances  and  constrains  of

integrating IK in grade 7 Energy and Change?

The findings in relation to the question above revealed that  the integration of  IK

afforded the learners the opportunity to understand the topic of Energy and Change.

This was observed after participants were able to use their indigenous naming of

pictures  displayed  in  activity  one,  including  their  uses  in  relation  to  the  topic  of

Energy and Change. Furthermore, the language used (Sepedi) which was observed

in classroom when learners were responding verbally and in writing. Secondly, for

the participants to paraphrase the content during observation also played a pivotal

role  in  ensuring  that  there  was  understanding  of  the  content  amongst  all  the

participants. Therefore, for participants to have been able to make fire in order to
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conduct practical in which Energy and Change was learned served as affordance

since observation took place and Change was observed. For the participants to have

indicated that they have learned to make fire from home indicate that the indigenous

way of doing things served as affordance in learning about Energy and Change.

Lastly, the integration of IK afforded learners the opportunity to work as a team and

decentralised learning from teacher dependence to learner centred.

On the  other  hand,  there  where  constraints  observed in  terms of  understanding

Energy  and  Change  using  IK,  whereby  subject  content  does  not  have  clear

examples (Du toit,  2019).  This was also observed in this study were participants

provided no answers to some of the questions, which indicated that the integration of

IK had certain constraints more especially in understanding Energy and this was

evident in activity one picture A. Secondly, looking at activity two where the lesson

plan had no improvised resources also served as constraint because as a teacher, i

could not display authentic learning aids. I  ended up observing participants being

passive as compared to activity one and three. Another constraint was noted when

G2 and G4 struggled in making their fire, which indicated that not all the participants

had  IK  and  experience  from  home.  This  is  where  different  views  on  IK  were

displayed and the very same learners came out with common understanding of the

concepts. The diverse names of the same indigenous teaching aid often confused

the diverse learners in the classroom and the over-reliance of learners with less IK

on  those  with  more  IK  related  to  the  topic  of  Energy  and  Change.  Lastly,  the

integration of IK using frugal science was time consuming.

Theme 1: Learner’s knowledge of IK in relation to Energy and Change learning.

There was knowledge of IK in this study. However, not all the participants had this

knowledge. Participants who had knowledge of IK where sometimes not being clear

with understanding Energy and Change, for instance in activity one they were able to

identify picture ‘A’ and what is being used for where they indicated that it has been

eaten.  Veen et al. (2020) in their study of pragmatic presumption: searching food

prosumers in Netherlands indicated that what is being consumed gives off energy,

which was not the case in relation to the response provided by the participants in this

study from picture A. As such, this indicated that there is minimal understanding of
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energy  as  a  concept.  However,  after  activity  three  (practical)  there  was  some

understanding of Energy and Change since they indicated what they had observed.

It  cannot also be ruled out that participants had IK and possess certain skills as

outlined  in  the  NS  CAPS  document  (DBE,  2011)  such  as  observing,  recalling

information, raising questions, planning and doing investigations; hence they were

able to observe change in a form of a red pigment moving up. They used some of

the  skills  above  to  intensify  the  concept  energy,  as  there  is  too  much

misunderstanding in relation to the concept.  Therefore, if  IK is utilised in the NS

classroom it will help to bring understanding of different forms of energy and their

uses as it was minimal, based on the observation in this study.

Theme 2:  The  use  of  improvised  resources  in  the  learning  of  Energy  and

Change.

Improvised resources afforded participants opportunity to learn Energy and Change.

It was noted when they were able to conduct an experiment using wood, dry cow

dung,  dry  grass  and responding to  activity  one which  had pictures  in  a  form of

learning  aids.  This  was  unlike  activity  two  where  the  lesson  had  no  improvised

resources, which affected participants’ involvement in the lesson, where others were

passive. This improvised resources brought participants’ attention to the lesson, as

they are familiar with some of the resources and knowing how they are being used.

As such, in activity three (practical), improvised resources were used to make an

activity a success, which also drew the attention of the participants from the initial

phase until the last phase of observation. Therefore, improvised resources will not be

new to the participants, which translates that it has a positive impact on learning and

integrating it in the learning of Energy and Change can have a positive impact on the

learners.

Theme 3: collaboration using IK on the learning of Energy and Change.

Collaboration is explained as a group of people engaged in a particular task (Thieme

et al., 2017). They further indicated that this group comes to terms with their different

understanding of the task. All  this was observed in activity two and three of this

study, where participants were observed engaging with each other in their mother

tongue (Sepedi) in order to derive understanding of Energy and Change using IK.
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Secondly,  for  participants  to  be  arranged  in  groups  encouraged  collaboration

amongst themselves. Additionally, L12 by virtue of being in a group of 15 participants

who agreed to take part in the study, realised that G2 was struggling in making a fire;

the  participant  L12  assisted  them with  IK  where  they  eventually  formed  part  of

learning where at the end all the groups observed change.

Despite challenges experienced by other participants in making fire, it was noted that

participants have capacity to learn on their own and in teamwork, which will open

space  for  discussion  of  the  content  gap.  Therefore,  collaboration  served  as

affordance and as a solution to certain constraints was with G2 during activity three.

The issue of diversity cannot be ignored in collaborating as things are viewed and

interpreted differently. Therefore, for participants to engage resulted in a common

understanding of doing things like in making a fire in activity three of this study.

Additionally, collaboration ensured that no participant is left behind in the learning of

Energy and Change.

Theme 4: Learning of Energy and Change using authentic resources.

Participants had knowledge of authentic resources. This was seen when they were

able to name the pictures displayed and being familiar with the process of making

fire, which holds authentic resources. Additionally, authentic resources afforded them

effective learning of Energy and Change with reference to activity one and three as

compared to activity two where an authentic resource was not used and this had an

impact on effective learning. Additionally, in activity one, participants L14 had a view

that the picture is a “caterpillar” and L9 indicated that it is a “butterfly” and mentioned

that it is “eaten” and “does not give off energy”. While in picture one 14 participants

indicated that they can see “cow dung”, which was not indicated to be dry or fresh

and able to produce energy. Therefore, the authentic resources should be clear and

visible in order to yield effective learning. 

Sub-research question 1: How can frugal science mitigate the integration of IK

in the NS classroom?

The findings of this study revealed that frugal science carries a great promise to

education (Jackson et al., 2019). It  is very much important that frugal science be

roped into the learning of science, particularly the topic of Energy and Change. On
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the  other  hand,  Onwu  and  Mufundirwa  (2020,  p.10)  asserted,  that  “trying  to

improvise takes too much time”. In agreeing to disagree with what Onwu Mufundirwa

alluded  to,  it  was  observed  in  this  study  that  indeed  much  learning  time  was

consumed  when  G2  and  G4  were  struggling  to  make  fire,  which  affected  their

leaning  as  other  groups  were  ahead  of  them.  However,  in  disagreeing  with  the

scholar above, it is of paramount importance that the idea of improvising in this case

the use of frugal science received much needed attention in a NS classroom. As

much as certain groups struggled to make fire, they were assisted by L10, which

lead them to form part of learning which indicate that frugal science played a huge

role in ensuring that lesson outcome is achieved. Therefore,  in this study, frugal

science was used in a form of making fire, where it was integrated with IK in the form

of participants’ experience of doing things in the indigenous way such as making fire.

During this process, the two ensured that learning took place since participants were

able  to  observe  change  associated  with  fire.  Additionally,  there  were  no  costs

incurred in terms of findings IK materials that complement what frugal science is as

outlined in chapter two.  

Additionally, frugal science ensures that participants are able to put into effect the

NS process skills   (i.e. accessing and recalling information, observing, comparing,

measuring,  raising  questions,  predicting,  hypothesising,  planning  investigations,

recording information, Interpreting information, communicating and scientific method

as mentioned in chapter two of this study. On the hand, comparing activity three with

activity two, it was observed that in activity two some participants were passive and

not interested in the lesson unlike in activity three were frugal science was part of the

lesson. As such, it was evident that frugal science can mitigate in the learning of

Energy  and  Change.  Decentralising  learning  allowed  participants  to  take  full

ownership of activities associated with  Energy and Change which provoked their

critical thinking as outlined above in a form of science process skills.

Sub-research question 2: How can the curriculum be intensified to integrate IK

in NS? 

It  has  been  observed  through  the  findings  in  this  study  that  the  two  views  of

knowledge systems (NOS and NOIK) can play a huge role to intensify the integration

of IK in NS. During activity three, L10 indicated,  “Some of us don’t know how to
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make fire, our grannies do that for us” while L12 mentioned that it  “reminds him of

how he makes fire in the morning”. On the other hand, an 80-year-old participant

indicated that no wood is left unused; they all go to make fire (Martinez et. al, 2019).

Additionally, it indicates ways in which they do things at home. As such, experience

kicks in which can be aligned to NOS that is used to learn in class. 

Furthermore, looking at the responses by the participants and what has been alluded

to above, it indicates that they possess IK, which relate to NOIK transmitted to them

by the elders from the community.  On the one hand, it  was noted during lesson

observation (activity two) that the teacher had no alternative way of paraphrasing the

lesson  as  guided  by  learning  circumstances  (ATP  and  lesson  plan).  Therefore,

looking at what has been alluded to by the leaners and the teacher indicate that

NOIK and NOS can have a positive impact in integrating IK in NS which will deepen

content understanding in a classroom. Immediately  when there is understanding,

effective learning with maximum participation will be observed.

De Beer (2019) indicated that learners must be given opportunity to apply their IK in

order  to  make  meaning.  Therefore,  the  findings  of  this  study  indicated  that

participants had IK. This was noted when they were engaging in Sepedi in order to

make sense of the content, being able to make fire. As such, learners prior IK should

be recognised for each topic, meaning that teachers should find out what learners

understand about the topic, bring authentic teaching aids, engage the learners and

allow themselves to  own the  lesson in  order  to  derive  meaning  for  themselves.

Therefore, in doing so, IK will form part of the learning. In intensifying the integration

of  IK  it  is  also important  that  learners’  knowledge is  not  marginalised in  the NS

classroom, in a sense that it does not fit well in the topic. It was evident in the study

that  participants  had  knowledge,  which  in  turn  stimulated  their  understanding  of

Energy and Change in activity one and three. Therefore, for the participants to be

able to contextualise their experience and knowledge and IK be integrated in NS it is

important that NOS and NOIK align. 

Sub-research question 3: To what extent can IK be relevant to NS Energy and

Change?

It is important that learners are given opportunity at the beginning of the lesson; this

is done for them to express their understanding of the content like what was done in
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activity  one  of  this  study  (baseline  assessment)  whereby  different  views  were

observed. In doing so, this allows for the integration of IK in the curriculum whereby

new knowledge is built on the IK which can be relevant to NS Energy and Change in

such a way that the indigenous way of doing things, which is associated with Energy

and Change, is recognised in the NS classroom. To attract indigenous learners in

NS, their views on IK should be recognised (Angoma, 2018). In concurring with what

has been asserted by Angoma, it was observed in chapter 4 when participants were

able to identify pictures and stating that they possess energy, being able to make fire

in the indigenous way which was relevant in ensuring that Energy and Change is

learned. It was evident that learning took place when the participant stated that the

red thing is moving upwards referring to mercury, where change was learned. All that

has been mentioned above can also be used to introduce the lesson on Energy and

Change  whereby  leaners  can  contextualise  their  IK,  and  authentic  indigenous

materials can be brought to the classroom and serve as teaching aids. As such, one

will see the majority of the learners being excited and eager to learn like when they

were making fire in this study, where everyone was hands on and looking forward to

what  will  happen.   Therefore,  in  doing so,  learners will  be taken from known to

unknown, through which their attention will be won.

5.3. Conclusion 
This study sought to explore the affordances and constraints of integrating IK in NS

grade 7 Energy and Change using frugal sciences. This study firstly looked at the

impact of IK in the learning of NS grade 7 Energy and Change by looking at the

participants’ knowledge and experience of IK. Secondly, participants were engaged

in the learning of Energy and Change, followed by the practical activity which both

had post activity, with the practical having written activity where both were aimed at

addressing the main and sub-research questions.

The findings of this study indicated that IK could be integrated in NS Energy and

Change with reference to how the participants responded to the question, where

they indicated to be having IK that can be linked to NS Energy and Change since it

has afforded them to learn about Energy and Change in this study. On the other

hand, it cannot be ignored that there were constraints on IK being integrated in NS

Energy  and  Change,  whereby  some participants  had  no  knowledge  of  IK.  Most

importantly, in activity one picture A participants indicate not fully understanding the
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effect of eating as outlined above on findings in relation to energy. Based on that, it

qualifies to say that IK have affordances and some constraints of learning Energy

and Change, and it cannot be generalised that learners have IK from home, were it

was observed in this study where some of the participants could not make fire while

others were excited in making fire.

This study further indicated that there are methods, which can be used to make

learning of Energy and Change understandable to the learners by augmenting theory

with practical. Frugal science proved one of those methods in this study, were it was

possible  for  the  participants  to  conduct  practical  using  their  IK  of  making  fire.

Therefore, it is important to acknowledge learners’ prior IK in learning of NS which

can assist in ensuring that IK is fully integrated.

5.4. Recommendations 
It is recommended that more emphasis should be given to the integration of IK in the

learning of Energy and Change, acknowledging the affordances, which indicated to

be adding much needed value in  learning. However,  there were also constraints

associated with IK and its integration in learning. Furthermore, it recommended that

more  learners  from different  schools  should  be  part  of  the  future  studies  where

findings would be based on results in different schools. Take into consideration that

South Africa is a diverse country with individuals having different beliefs on IK, which

might contribute to the findings.  Therefore, collaborations should be emphasised in

the learning of Energy and Change using IK. This played a very important role in this

study  in  ensuring  that  all  the  participants  are  on  par  and  understand  what  is

expected of them. 

For participants to have used indigenous naming in activity one sends a message

that  developers  of  NS  curriculum  resources/textbooks  should  also  include

indigenous naming of example, where all the South African official languages are

included in those examples. Additionally, collaboration and involvement in working

as  a  group  to  conduct  the  practical  sends  a  message  that  teachers  must  not

overlook the integration of IK in NS grade 7 Energy and Change. This indicated that

learners have knowledge of  IK  which  can be used in  the  classroom to intensify

understanding amongst learners. It was also revealed that the community has rich

information on IK as some of the participants acknowledge that certain things are
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being  done  at  home.  As  such,  those  things/knowledge  ensured  that  learning  of

Energy and Change is taking place. Therefore, inclusion of community or elders in

the learning of Energy and Change should be acknowledged and recognised. This

means that teachers, learners and community should collaborate in learning in order

to  make  it  a  success.  Additionally,  collaboration  can  assist  those  who  have  no

knowledge on IK.  Therefore,  there will  be implementation of  what  the NS CAPS

document says about IK. 

More frugal science should also be brought into the NS classrooms, especially in

rural  areas where residents are under resourced and science facilities are still  a

challenge, like in this study. Jackson et al. (2020) indicated that “frugal science is a

method in education which develop and introduce economical and quality resources

to developing countries”. In this study, it was observed that participants were excited

during practical. As such, this indicated that practical activities should be conducted

during learning in order to augment theory, despite any financial circumstance of the

school. The authentic nature of doing things should also be strengthened as it was

indicated in this study, where participants were able to better respond to activity one

and three unlike activity two where there were no authentic learning aids or written

activity which can be referred to in future by participants.

5.5. Contribution of this study

This study will help teachers and learners to engage positively in energy and change

as a topic in NS grade 7. Learners’ contributions and their IK will play an important

role. This will uplift learners' morale in NS as a subject and teachers implementing

DBE NS’s specific aims since it has been a challenge on how it can be implemented,

as alluded to in the literature. 

The study will  further promote awareness of the teachers’ perspective concerning

the contribution and opportunities that  IK can offer  in  teaching and learning NS.

Consequently, teachers will realize that IK is part of science and can be used as a

game-changer  in  terms  of  achieving  the  specific  aims  of  NS.  This  will  lead  to

learners' understanding being affected positively because learners will relate Energy

and Change to what is happening in their respective communities. The study will

promote active learner participation which will provoke their critical thinking as they

participate. 
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5.6. Limitations
Language has a great significance in effective learning, whereby development of

new concepts are formed (Oyoo, 2017).  On the other hand, science is a foreign

language as emanated from Greek and Latin, which both languages are difficult to

understand (Pila, 2022). Additionally, English was also a foreign language to all the

participants especially as it is their first additional language at school. It was evident

when participants opted to respond to written activities in Sepedi, which they were

comfortable with. They continued to engage in Sepedi throughout, to the extent that

when they had to respond to oral questions, they were struggling to make sense of

their knowledge. As such, language was one of the limitations as all the activities

were done in English including the lesson that was presented.

The participants were 15 Natural Science learners; as such the study could have

opted  to  include  as  many  learners  as  possible  so  that  more  diverse  learners’

contextual backgrounds are presented. 
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APPENDICES

Appendix A: Letter to Limpopo department of education
                                                                                                                                       

09/November/2022

Head of Department

Limpopo education

Private bag x 113

Polokwane 0700

Dear Madam

REQUEST TO CONDUCT A RESEARCH STUDY

My name is Teffo Matsobane Victor. I am a registered master’s student in the 

Department of Mathematics Science Technology Education at the University of 

Limpopo, under the supervision of Mr K.J Chuene. I hereby request your consent to 

conduct a research in Mamabolo circuit, at a particular school. The title of my study 

is affordances and constraints of integrating indigenous knowledge in grade 7 

Energy and Change using frugal science.

This study seeks to contribute towards learners understanding of natural sciences 

and the findings will also assist on how the teachers can integrate indigenous 

knowledge in natural science.

Should you require any further information please contact me or my supervisor on 

the following:

Teffo MV (Student)

Cell no: 0798512097       e-mail: teffov@gmail.com

Chuene K.J (supervisor)

Tel: 015 268 3888                            e-mail: karabo.chuene@ul.ac.za 
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Yours faithfully

_________________

Teffo M.V. 
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Appendix B: Letter to School 
                                                                                                                                       

09/November/2022

Principal

Mphome primary school

P o box 5128

Houtbosdorp

0725

Dear Sir 

REQUEST TO CONDUCT A RESEARCH STUDY

My name is Teffo Matsobane Victor. I am a registered master’s student in the 

Department of Mathematics Science Technology Education at the University of 

Limpopo, under the supervision of Mr K.J Chuene. I hereby request your consent to 

conduct a research in one of your primary schools, in Mamabolo circuit. The title of 

my study is: Affordances and constrains of integrating indigenous knowledge in 

grade 7 Energy and Change using frugal science.

This study seeks to contribute towards learners understanding of natural sciences 

and the findings will also assist on how the teachers can integrate indigenous 

knowledge in natural science.

Should you require any further information please contact me or my supervisor on 

the following:

Teffo MV (Student)

Cell no: 0798512097       e-mail: teffov@gmail.com

Chuene K.J (supervisor)

Tel: 015 268 3888                            e-mail: karabo.chuene@ul.ac.za 
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Yours faithfully

_________________

Teffo M.V 
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Appendix C: Turnitin Report
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 Appendix D: Consent form

I ______________________________ agree to participate in the research study named:

Exploring  affordances  and  constraints  of  integrating  indigenous  knowledge  in

Grade 7 Energy and Change using frugal science.

The rationale  of  the  study  has  been  explained to  me in  writing  and  I  am therefore

participating voluntarily.

I  give  permission  for  my  observation,  document  review  interview  with  (researcher's

name) ____________________________________

I understand that no financial compensation will be made for participating in the study.

I  understand that  I  can withdraw from the above stated research study,  without  any

penalties, at any time, either before it commences or while I am participating.

I understand and accept all my rights as a participant.

I understand that anonymity will be ensured in the write-up by disguising my identity.

Signed: __________________________ Date: ___________________  

Parents/guardian 

I have read and understood this consent form and I agree to allow my son/daughter to

participate in the study.

 

Learner's name: ______________________________________

Signature of parent/guardian: ____________________________

Date: ________________________Cell number_______________
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Appendix E: Activity one     

Learner: ____________

Picture A

a) Name what you see in the picture

________________________________________________________________
________________________________________________________________
______

b) What are the uses of what you have named above 

________________________________________________________________
________________________________________________________________
______

c) Based on the name you provided in A does it gives off energy? If yes, name 
the form of energy it provides

________________________________________________________________
________________________________________________________________
______

Picture B

d) Name what you see in the picture.

________________________________________________________________
________________________________________________________________
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________________________________________________________________
_________

e) What are the uses of what you have named above. 

________________________________________________________________
__________________

f) Based on the name you provided in D does it gives off energy? If yes, name 
the form of energy it provides.

________________________________________________________________
________________________________________________________________
________________________________________________________________
_________

Picture C

g) Name what you see in the picture.

________________________________________________________________
________________________________________________________________
______

h) What are the uses of what you have named above?

________________________________________________________________
________________________________________________________________
________________________________________________________________
_________

i) Based on the name you provided in G does it gives off energy? If yes, name 
the form of energy it provides.

________________________________________________________________
________________________________________________________________
________________________________________________________________
_________
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Appendix F: Activity two

Learner:___________

Lesson plan: 

Subject: Natural science

Grade: 7

Lesson objective: To understand that energy causes change.

Outline the following concepts to the learners:

Explain the concepts Energy and Change.

Explain types of energy and their uses.

Give examples on where do we get energy and how it is transferred.

Questions 

1. Anyone who can give energy sources and how they are being used at home.

___________________________________________________________________

___________________________________________________________________

______

2. Can anyone explain the change caused by those energy sources.

___________________________________________________________________

___________________________________________________________________

______

3. Who can give us an example of a potential energy source and how it is used.

___________________________________________________________________

___________________________________________________________________
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___________________________________________________________________

_________

4. What change can a potential energy source cause?

___________________________________________________________________

___________________________________________________________________

______
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Appendix G: Activity three

Group:_________

Practical

AIM: To demonstrate that frugal science can be used in integrating indigenous 

knowledge in a grade seven natural science classroom on Energy and Change.

Apparatus: 

Dry Cow dung/wood

Three big stones with 30cm in height

Open tin with 15cm in height

Cold water

Two dried sticks

Thermometer

Dried grass

Set up

1. Build a tinder nest using dry grass.

2. Start spinning the two sticks together for the friction to occur, until the amber is 

formed.

3. Put the tinder nest on it and blow until the grass catches fire.

4. Once the grass catches fire, put dry wood/cow dung on it so that it can catch fire 

too.

5. Put at least three big stones (30 cm in height) across the fire.

6. Put an open tin with cold water inside and use thermometer to take temperature of

the water.

7. Observe the temperature on the thermometer until the water starts boiling.
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Questions.

1. Is there energy transfer from yourself when you were spinning the two sticks 

together against the dry wood?

__________________________________________________________________

2. If your answer above is yes, state the type of energy from yourself

________________________________________________________________

3. Name the energy formed after the fire has started.

_________________________________________________________________
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Appendix H: Semi-structured interviews

Learner : ___________

1. Give more details regarding working with other learners during the lessons.

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

_________

2. How comfortable were you with IK being part of the lesson?

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

_________

3. How did the lesson contribute to the way you think about IK and Energy and 

Change. 

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

_________

6. How did the real-life tools help in the lesson.

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

_________
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Appendix J: Approval letter from Limpopo department of education
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