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mentioned in the reflective reports, namely, CAPS pace setters that project week by week 

lessons to be covered; preparation for impending examinations and Annual National 

Assessments; intransigence on the part of subject teachers who are behind with the syllabus 

content; for physical science teachers the content to be covered as per the pace setters were 

on theoretical constructs of molar related and atomic theory concepts; lack of science-IKS 

material was cited as was scarce resource material on the internet. Time constraints and 

learner unfamiliarity with the DAIM teaching strategy and the concept of an integrated 

science-IKS lesson was seen by subject teachers schooled in the positivist teaching 

approaches, as unfamiliar territory and they were reluctant to engage with such pedagogies. 

 
Table 4.10 Pre-service science teachers who used DAIM in a science and/or a science-
IKS lesson  

 
Category 

(N = 30) 

YES 

Science/IK 
lesson 

NO 

             Science lesson 

Used DAIM 
 

Did not use DAIM 
 
 

20 interviewed  
10 absent 

T1; T3; T5; T7;  T8;  
 

T12; T13; T14; T19; 
T25 

 
Total = 10  

(50%) 

T2; T6; T11; T15; T16; T18;  
 

T20; T21; T22;   T24 
 
 

Total = 10  
(50%) 

 
 

Legend 

 

Those pre-service teachers 50% pre-service science teachers in the focus group 

interviews who indicated that they used DAIM as a teaching strategy came mainly from the 

Natural Sciences and Life Sciences subject disciplines. Although governed by CAPS pace 

setters, it appears that these subject content lends itself more to argumentation approaches. 

Those teachers not so favourably disposed, cited reasons such as large, classes; rowdy learner 

behaviour; learners being disruptive due to substance abuse; lack of classroom management; 

emphasis on traditional teaching methods; preparation for examinations; lack of teacher 

support amongst others.  
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The results, disregarding the absentees on the day of the focus group interviews, are 

actually split halfway for both categories, that is not to say that those who planned a science-

IK lesson also did not use DAIM or that those who used DAIM did not plan an science-IK 

lesson. We could consider whether those who planned a science-IK lesson also used DAIM 

to implement it. The corresponding result from the table showed that only 23% (4) teachers 

attempted to use DAIM to implement an integrated science-IK lesson.  

4.6.2 Section B: Vignette of the transcripts of focus groups   

  The following vignettes of pre-service science teachers post reflection reports on their 

experience in using DAIM as a teaching strategy for the first time to teach an integrated 

science-IKS lesson during teaching practice are analysed to determine their level of success 

or otherwise. In vignette one the focus is on the experience of one pre-service science teacher 

and in vignette two the experiences of six participants are reflected upon. 

 

Vignette One 

This vignette is a case study of one pre-service science teacher as she grapples with 

using DAIM to teach an integrated science – IK lesson/s. 

 
T10:  This is definitely something that can assist in teaching and getting learners actively 

involved in lessons. The challenges we face with this is that in many schools, 

educators are not trained for this. They are used to the talk and chalk and that’s what 

they feel comfortable with. I believe that as new educators qualify and implement this 

in their classrooms, this will become the norm and chalk and talk will become less. 

All of this is ultimately up to the educator to implement. The learners look up to the 

educator for guidance and if this is the way the educator teaches, it will also be taken 

up by the learners in this way.  

 

This teacher acknowledges the value of a learner centred teaching approach and 

observes that the teacher is an agent for change. This change may be effective through 

modelling teaching strategies. This teacher-learner interaction is viewed by the teacher as a 

key driver for introducing an alternative teaching and learning strategy. This view is 
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supported by Bandura (1986) who suggests that modelled behaviours are learned and 

therefore learners imitate others. 

     
I really enjoyed interacting with them on this level where they also seemed very 

pleased with themselves for being able to make a contribution to the lesson. It was 

just unfortunate that I was not able to do this with every lesson due to the amount of 

work we needed to cover and the time constraints we faced.  

I believe if this method of teaching is implemented in the right way, it can be to the 

advantage of the learner and the educator. It will be less time the educator needs to 

spend in front of the class. The learners also feel a sense of accomplishment if they 

were able to make a contribution to the lesson.  

 

The teacher reflects on the sense of ease experienced by both teacher and learner 

when using a teaching strategy that gives learners a voice thus contributing to the lessons 

progress. Bandura (1997) believes that this sense of achievement contributes to a sense of self 

efficacy for beginning teachers and once developed is resistant to change. The teacher further 

reflects on the lesson that was taught to a grade 9 class. 

    

There were three methods that I mainly used in my lessons of which I observed from 

various teachers during my teaching observations. These methods were the narrative 

method, demonstrative method and the Socratic method. Most lessons included all 

three methods as I would introduce a topic by using the narrative method, present a 

diagram with labels which relates to the explanation and always ask learners 

questions where I recap on the current lesson or recap on the previous lesson. The 

Socratic Method was commonly used during the lessons. This method kept the 

learners engaged in the learning process, as I would constantly pounce on inactive 

learners. The other strategy that was used to involve the learners in the learning 

process was introducing them to Indigenous Knowledge Systems which forms the 

base of the CAPS curriculum.  

 

Here the teacher taps into belief and culture thus allowing learners to articulate their 

ideas and then attempts to demonstrate the phenomenon in a practical way, by considering 

the science in the IKS view thus providing the scientific explanation for these natural 
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phenomena. This knowledge remains prevalent in a multicultural class. These views illustrate 

how cognitive shifts can be modelled with an emerging equipollent view according to CAT 

(Langenhoven and Oguinniyi, 2011., Ogunniyi, 2002., Diwu et al., 2011). 

   

I used indigenous knowledge systems in the grade 9 lessons for learners to share 

their cultural beliefs about the basis of thunder and the rainbow. The Xhosa culture 

believes that thunder is meant to strike someone who has been cursed by a Sangoma. 

However the scientific fact is that thunder is created by the build-up of negative 

charges in the clouds that are attracted to the positive charges on the surface of the 

Earth. The Zulu culture believes that the rainbow is a ghost that absorbs water. To 

prove the scientific fact of how a rainbow is created I used a glass prism 

(representing raindrops of water) and shinned a flashlight (representing sunlight) at 

an angle. The light reflected through the prism with colours of the rainbow thus 

indicating that sunlight is reflected through raindrops of water as a rainbow. 

 

Furthermore the teacher seems to understand collateral learning (Jegede, 1995) and 

the juxtaposing of multiple teaching methods in the science-IKS lesson through using the 

narrative, demonstration and Socratic teaching methods. 

However, the teacher did not demonstrate unequivocally to what extent DAIM was applied. 

In a further follow-up interview, she responded as follows: 

    
I myself found it challenging to explain and formulate discussion around certain 

concepts due to my lack of knowledge and background on the matter at hand. This 

made it a bit complicated to have a meaningful and content based interactive lesson 

in some cases. Learners were used to a certain teaching and learning setup and 

environment in class as well as the school as a whole. Many of the learners showed 

signs of anxiousness and uneasiness when asked to self- investigate a certain topic in 

a way how they understood it in simple and everyday life in terms of sciences. They 

felt out of place and exposed at times because they are used to being standard in their 

way of thinking and reasoning if any. Learners were used to just answering a 

question without it being applied and analysed in everyday scientific environments 

they have found themselves in.  Learners were hesitant to explore and contribute to 

this style of teaching. Their levels of reasoning were in some cases very limited and 
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not insightful. Some learners did not put much thought into their answers while 

others answered with confidence.  

 

The teacher proceeded to highlight her own challenges and her observations of the 

learners’ behaviour. According to Bandura (1997) external factors influence the ease and 

comfort with which teachers transmit information. The learners’ perceptions, behaviour and 

experiences with teaching methods did not find coherence with the argumentation approach 

as demonstrated by their resistance to this new teaching strategy.  They were ‘anxious’, ‘just 

answered questions’, ‘levels of reasoning were limited and not insightful’. The reaction of the 

learners to the lesson did not meet the teachers’ expectations.     

  

In my opinion, the application of DAIM is a good pedagogy. Under perfect 

conditions, this pedagogy would allow learners to tap into their critical thinking and 

analysing and reasoning skills which they all have of. This method would steer and 

direct an educational argument and learners would learn from themselves and from 

one another. This is a good method to use to build up learners self-confidence and 

knowledge base. All in all it is a viable tool for creating discussion around 

indigenous knowledge. To me this is an easier and free flowing way of learning and 

remembering.  

This was a major challenge for me as I had to figure out what appropriate steps and 

ways to implement IKS and Dialogical instruction for each concept taught. As I’ve 

taught every day, I couldn’t find time to do ample research on ways to set up and 

execute dialogical lessons as I would have liked to do. I did in the end find it to be 

time constrained and just focused on investigative studies on a few concepts.   

 

The teacher’s observations and the grounds provided in support of her claims, for 

using DAIM in spite of learners’ resistance, shows a positive constructivist shift from being 

challenged towards resolving the issues. She notes that a full day of teaching does not leave 

much time for research, probably with a view to accessing suitable integrated science-IKS 

material. These time constraints and supply of resource material are referred to by most 

beginning teachers in their reflective responses (Ogunniyi, 2004; Onwu et al., 2005; Newton 

et al., 1999).  
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Vignette 2 

The following six (6) extracts of pre-service science teachers’ responses during a focus 

group interview held after teaching practice are analysed below. Note the value in brackets is 

their self-efficacy rating 

 

Legend: T21: Lesson: Static electricity 

 

This teacher shows a shift from a science dominated world view (DSw) to a more 

assimilated IKS worldview ASw, ‘I did not know scientific knowledge came from Greece, 

Egypt…’ She expresses amazement at the beliefs of some learners, ‘God is angry and sends 

lightning’ ascribing this to a lack of scientific understanding on their part. She is grappling 

with these cognitive shifts and appeals for ‘specific lesson plans’. Her observation of DAIM 

is as an add-on method rather than as the lesson plan methodology for the topic. She 

attributes the methodology of dialogue as a possible contributory factor to what she explains 

as a ‘disorderly environment’ and is ‘disruptive to the learning processes’. She understands 

the historical significance of past contributions, which indicates a cognitive shift towards 

assimilating IKS ideas. 

   

 T21: Grade 9 Energy and change: Formation of static electricity. Sought knowledge 

from learners, God is angry, African and Indian mixed religions in class, said 

Lightning comes from God, thunder and lightning. Learners lacked basic knowledge.  

Viable: It is good but it is not part of assessment and therefore not assessed, so 

teachers do not teach towards it because tests and papers are not geared to IK. The 

space must be filled between teaching and IK. I see it as a way of preserving 

knowledge IK knowledge, prior knowledge. I did not know that all scientific 

knowledge came from ancient times, Mesopotamia, Greece Egypt was originated 

there, I didn’t know. Knowledge did not originate in 1800’s but opening 

understanding opening up history. Much of todays’ science knowledge is based on 

early historical events before Christ as people were already doing surgery and 

practicing medicine. Broader knowledge of the original IK perspective does not limit 

you to tablets and the doctor if taken ill. IK must be done right and perceived as 

being valid.  

 

 

 

 



 

 

154 

 

Programme: A good programme, helped with TP templates. I recommend cross 

pollination and focus on specific topics, what to expect, deeper understanding, deeper 

than the textbook Get exemplar lesson plans. (Rating = 60) 

 

Legend: T13: Lesson: Electrostatics 

 

The teacher comes from a rural area where natural phenomena are given metaphysical 

characteristics and beliefs dominate. The reference to lightning being sent as a form of 

punishment is very strong (Moyo and Ogunniyi, 2013) to sort out the perceived wrongdoer. 

The references to prevention methods for lightning like ‘tyres on the roof’; cover mirrors for 

witches’ indicate a strong belief in the metaphysical. His stance is one of equipollence (EQw). 

No doubt the culture and communities from which learners come influence their trajectory of 

thinking. He refers to ‘valuable IK still waiting to be discovered’. DAIM is seen by him as an 

avenue for constructing knowledge ‘space for development, growth and thinking’. In his journal 

he says ‘I would let learners interpret while others are talking so that language is not a 

barrier to learning of science concepts’. He appeals for more resources to help with ‘specific 

lesson topics’ 

 

T13:  About fire and frictional forces. Spoke about how lightning is formed If your mother 

get angry they can hit you with lightning when they go to witchdoctor. Use of car 

tyres to keep lightning away, in terms of witches, cover mirrors, in terms of what 

attracts lightning. 

Viable: As time goes by society has changed and science concepts develop from IK. 

Giving some IK would make learners appreciate what they have and look towards 

discoveries that have value meaning Can think more of an opportunity of what 

happened in the past and what more can be done with undiscovered IK, they no 

longer have grandmothers who put us next to the fire can tell stories around the 

fireplace. We give learners a little bit of taste from where they come. There are also 

views of how valuable things in Africa have been stolen. Learners speak about not yet 

discovered IK. IK do the job in the place of people who are no longer there. DAIM 

provides space for development, growth and thinking. Also if we talk about 

motivating our learners show them that what we see today begins here and we own it. 

Build confidence in how they can be assessed 
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Programme Evaluation: I thought it was going to be in much more detail about how 

to approach specific lesson topics. Even the textbook knowledge is very much 

summarised. (Rating = 70) 

 

Legend: T15: Lesson: Natural medication for urinary tract infections. 

 

This teacher appeared conservative in her rating as her narrative clearly showed a 

conviction to use visual modelling as resource. Note her initial perception that the school is 

viewed by the community as a school of school of gangsters. Not only do teachers have to 

navigate new science content, new teaching strategies but also deal with societal factors from 

the environment that may impact on teacher efficacy (Bandura, 1997). DAIM and IK allowed 

her to use the narratives of learners as resource, once again highlighting the value of 

anecdotal evidence. She reflects in her journal that DAIM allows for social interactions. Her 

lesson made use of medicinal plants and the debates currently raging around legalising 

‘marijuana’ for medicinal use. She demonstrates a Dualistic world view (EQw) by holding 

equipollent views on science and IKS. 

     
T15: Perception of school is lots of gangsters and unmanageable. My perception changed 

as I found learners to be disciplined, teachers were nice. The class of 56 learners 

made me very nervous. I overcame this feeling and made use of visuals and concrete 

objects in most of my lessons. I brought in brought objects like balls, balloons and 

wheelbarrows when teaching levers and forces. Learners learned a lot, they could 

say what they learned. I gave a spot test and they scored 90% passes. I gained in 

confidence and competence. I tutored grade 9. The supervisor appreciated the use of 

practical sessions. 

Viable: DAIM require learners to be respectful of others views and appreciative of 

what they know. When doing the lesson on cancer, they brought in the dagga, and 

what their grandparents had to say about it. IK is a good thing as it involves the 

community at large and its’ wisdom 

Programme: Learners were amazed when I used visual models saying how much they 

appreciated these object lessons as it helped them to remember the lesson better. The 

Programme: Useful as it prepares you for TP, projection of voice. 

(Rating = 50) 
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Legend: T11: 

 

This teacher equates DAIM with group work. In her journal she provides reasons (1) 

that argumentation is a process that must be learned and the learners have not been exposed 

to this method; (2) she felt uneasy with the noise levels being created and generating further 

confusion by introducing IK. It seems that new approaches to teaching are dependent on a 

complexity of issues. She has not made clear which lessons were taught or how DAIM was 

applied, if at all. She appeared rather uncomfortable during the interview, which may be 

ascribed to her not fulfilling the mandate of her task. From the side of the programme, future 

success depends on closer monitoring of the teachers, and not leaving it to choice. 

   

T11: I mainly used DAIM when I summarised. Completed the theory then proceeded with 

group work. I taught theory for 4 days then DAIM on a Friday, short day for group 

work.  

Viable: Learners had no IK knowledge but only scientific knowledge. Most of the 

time I did not want to confuse them and bring in IK to science knowledge that they 

already know.  

Programme Evaluation: More practice of science lessons. Improve teaching methods 

and how to manage classes. Seeing different perspectives and more individual micro-

teaching. See how different science teachers teach science.  

(Rating = 60)  

 

Legend: T12: Lesson: Origin of Life 

 

The teacher has a solid grasp on creating learning spaces for dialogue by first 

orientating ‘primed’ the learners into the process of dialogue then dividing the ‘groups to 

research the views of various religious and cultural groupings; she recognises the value of 

stories that various religious groups may share and uses DAIM to open up dialogue spaces; 

the nodal point was ‘story telling’ and ‘anecdotal stories’. She plays the role of facilitator and 

facilitates the connections between science and IKS. Her concern is to make the PGCE 

science METHOD course more experiential. The teacher holds a dualistic view and fits into 

the equipollent category according to CAT. 
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T12: DAIM in lightning IKS with life on earth. Students not exposed. I did two DAIM 

dialogue type debates then sSet the mood through story-telling and anecdotal stories. 

Imagine sharing stories around a fire. How did life start on Earth? Learners were 

divided into 5 groups and could select which religion or belief system they wanted to 

research and unpack the stories for presentation to the class. Rastafarians, Hindus, 

Christianity, Evolution African beliefs, Khoisan were some of the areas researched. 

The presentations and DAIM group was lively debatable, lots of cross talk and 

resulted in much questioning. Talk about energy ties in with Big Bang theory. 

I found it quite hard to facilitate and learners would ask why do you just say OK and 

why are you not talking and why don’t you say something. I told the learner that I am 

the facilitator and it is you who must take responsibility for own learning. I had to 

keep them on point so that no irrelevant ideas were allowed. 

I went through scientific concepts. Darwinism, Evolution, Lemarck, Big Bang. 

Timeline and fossil as evidence on how anecdotal stories developed, and scientists 

were interested in getting evidence. Learners loved it especially those with strong 

views. Some learners refused to be involved as they are regarded by the teacher as 

“aeroplane learners” and would just not engage, just sitting like passengers in an 

aeroplane. Drugs are a big issue as some learners are sometimes stoned out of their 

mind. Enthusiastic learners can find their voice to offload their ideas and kept the 

judgemental down. When there are factual inaccuracies I would jump in, other times 

I let them talk and pick up on relevant comments. I wish I could get every single child 

involved.  

Viable: A nice starting point to the lesson. DAIM depends on the class and the type of 

learner behaviour. DAIM is a good way of wrapping up a lesson. If there is no prior 

knowledge then the teacher must provide stimulus material.  

Programme Evaluation: Preferred more pedagogies, not just DAIM, Students to the 

CAPS document. Also management and movement processes is required and how to 

move around in the class, more micro-teaching. (Rating = 70) 

 

Legend T18:  Lesson: Skeleton and bone disease 
 

The teacher vacillates between being integrationist (ASw) ‘linking willow bark and 

ginger to the treatment of arthritis, speaks about ‘extracts and Chinese medicine’ to being 

science dominant with the comment in the journal notes on teaching  electrostatics and 
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viewing the teaching about lightning (DSw) as being bad or in poor taste because it 

‘introduces the metaphysical world’. A structured DAIM teaching strategy is equated to ‘just 

talking and discussing’. The supervisor was not impressed with the student using DAIM, who 

had the perception that ‘DAIM was not good as I was facilitating more than teaching and therefore 

he could not evaluate me’ 

.  
T18: Skeleton and bone diseases. Not interested in IK rather in the future and what is to 

come. Brought in ginger and willow bark for inflammation and pain, for example, 

arthritis. We link it to the form of extracts. Chinese medicines and link it to what 

people use today, easy solutions, from a chemist. We talk and discuss rather than just 

teach. So keeping on target is quite difficult other than talking about the topic. The 

rowdy learners prefer to speak about other things other than the work. 

Viable: In some aspects some learners are interested but some are more interested in 

the future and how things can improve. No one wants to look at the past but on what 

is to come rather than what was. Supervisor said using DAIM was not good as I was 

facilitating more than teaching and therefore he could not evaluate me. Being new I 

did not challenge his view. 

Programme: Focus on different methodologies, besides DAIM. It was helpful to me 

to know how to teach, eg lightning is a bad IK lesson as it was going into the 

metaphysical realm. 

  (Self-rating: 60) 

 
Overview of legends 

  

These reflections focussed on three aspects: (a) implementing a science-IK lesson 

using DAIM (b) view of the viability of using DAIM (c) the method of science teaching 

programme. 

In the first instance pre-service science teachers engaged with their first lengthy block 

teaching practice in the third term, a period of seven weeks. They were placed at senior 

secondary schools and could legitimately be assigned to any grade from grade eight (8) to 

grade twelve (12). Science method teachers could be expected to teach Natural Sciences 

and/or Life Sciences and/or Physical Sciences. Although schools were required to follow the 

CAPS curriculum teaching schedules were also governed by pace setters, a document 

advising which topics were to be covered on a weekly even daily basis. Evidence in the 
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classroom suggests that these pace setters were not strictly adhered to resulting in work 

falling behind, or sequences being change, in short students had to fall in with the ethos 

prevailing at a school. I am at pains to explain this because the mix at schools did not allow 

for all research participants to plan and design one homogeneous lesson as a research lesson. 

For this reason the participants engaged with different types of lessons, depending on the 

lesson schedule of the school. The vignettes reflect this anomaly. 

 

These vignettes provide a sense of emerging trends that encapsulate the conceptions 

pre-service teachers have of the success or otherwise of a dialogical argumentation teaching 

strategy as modelled by DAIM. In order for DAIM to be successful teachers are required to 

have a sound content background science as epistemic knowledge as well as the nature of 

science as revealed in the extant literature on NOS (Newton et al., 1999; Lederman et al, 

2002; Dekkers and Nbisi, 2003;)  in addition to understanding arguments for including IKS 

and engaging with teaching methodologies. In addition the concept of visual modelling 

improves conceptualisation as seen from the references in the extracts to objects, visuals and 

practical work. T12, T13 and T21 utilised narratives and anecdotes whilst T15 and T18 used 

objects to illustrate specific lesson concepts (Owston, 2005; Mushaikwa et al, 2014; Gilbert, 

1995). 

 

The teachers’ views of the viability of using DAIM varied from enthusiasm to 

confusion. The following positive aspects emerged thus far, but it is by no means 

comprehensive. 

 

 DAIM is seen as workable provided school ethos, school environment and learner 

behaviour is responsive (T12). 

 DAIM is seen in a summative function to either start a lesson or summarise a lesson, 

some only see possibilities in using it once a week (T11).    

 DAIM is seen as fostering growth, thinking, debating skills, building confidence 

(T16) and as a socialising agent (T15) 
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The findings suggest the need for considering the positive experiences of using DAIM 

and balancing them against the challenges hampering the deployment of DAIM specifically 

for teaching and learning of science-IK topics, with the desire to developing more robust 

teacher training programmes.   

 

4.7 Chapter Summary 

In this chapter the results and findings were presented as responses to the research 

questions. The cohort of participants is a group of pre-service science teachers in a 

compulsory one year Post Graduate Certificate of Education course that offers method in 

sciences (Natural Sciences, Life Sciences and Physical Sciences) as one of the a pre-

requisites to teaching at the Further Education and Training (FET) phase in the National 

Department of Education (NDOE), South Africa. During their attendance at these method 

courses, data was collected as described in Chapter 3, specifically around their views, 

perceptions and experiences in deploying a Dialogical Argumentation Instructional Model 

(DAIM) to integrate science knowledge (SK) and indigenous knowledge (IK) as prescribed in 

Specific Aim 3 of CAPS. Consideration has been given to the three research questions as 

stated in Chapter 1 with a selection of results presented for analysis and discussion according 

to theoretical and conceptual frameworks as discussed in Chapter 2.  

In lieu of these findings Chapter 5 will summarise the major findings, extrapolate on 

implications and propose recommendations. 
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CHAPTER 5 

CONCLUSION, IMPLICATIONS AND RECOMMENDATIONS  

 

5.1 Introduction 

This chapter provides an overview of the major findings derived from the data presented 

in Chapter Four. The data analysis focused on the effects of a dialogical argumentation 

instructional model (DAIM) in enhancing: (1) the pre-service science teachers’ understanding 

of the nature of science (NOS) and the nature of indigenous knowledge (NOIKS); (2) their 

ability to use DAIM to implement an integrated science-IK curriculum; and (3) their ability to 

evaluate the efficacy with which they were able to implement the curriculum in a classroom 

context. The data analysis showed that the intervention strategy-i.e. DAIM impacted 

positively the pre-service teachers' understanding of NOS and NOIKS. Likewise, DAIM 

seemed to enhance their confidence and ability to conduct science-IK lessons. However, the 

study also revealed certain challenges which warrant further investigations in the area.    

.    

5.2 Summary of major findings 

This chapter highlights some implications of the findings for various role players as well 

as provides recommendations and suggestions further research initiatives. However, it is 

apposite to reiterate that the main thrust of the study was to determine the effectiveness or 

otherwise of a dialogical argumentation instructional model (DAIM) in equipping pre-service 

teachers with knowledge and skills to implement an integrated a science-IK curriculum. In 

lieu of the data interrogated in Chapter 4, the following conclusions have been reached: 

5.2.1 Pre-service science teachers’ pre-post conceptions of NOS and NOIKS 

The data indicated that the pre-service science teachers became sensitised to the 

cosmologies of their own belief systems, be it religious, cultural, traditional or personal self-

discovery as they searched for an identity in relation to science and indigenous knowledge 

systems. The questionnaires allow the pre-service teachers to understand their own multi-

cultural common sense and those of others. The answers that were recorded showed 
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noticeable positive shifts towards contextualising their previously positivist view about 

science. Their responses to statements involving argumentation indicated that they had a 

keenness to acquire the skill of using argumentation in science lessons. The analytical lenses 

of TAP and CAT were found handy in understanding the cognitive shifts made in the pre-

post conceptions of the pre-service teachers regarding the nature of science (NOS) and the 

nature of indigenous knowledge systems (NOIKS). The data showed a readiness by pre-

service teachers to launch into an argumentation teaching methodologies for the 

implementation of a science-IK curriculum.  

5.2.2 Pre-service science teachers’ views of an integrated science-IK curriculum before 
and after being exposed to DAIM 

These findings provided some important baseline indicators relating to those factors 

that require strengthening and those factors that need inclusion in an intervention lecturing 

programme for pre-service science teachers. The overall outcome is positive in that it brings 

to the surface the importance a constructivist learner-centred approach to teaching as well as 

assimilating the importance of locating science within a socio-cultural paradigm. The pre-

service teachers were able to see the relevance of science to their everyday living as well as 

become aware of the cultural and educational value of  amalgamating the two knowledge 

corpuses together rather than regard them as polar opposites (Ogunniyi, 2007a & b; 2011). A 

major consideration from this data was the identification of factors such as examinations, 

pace setters, ill-discipline, absent teachers and intransigence on the part of school 

management that impacted on the delivery of a science-IK lesson using DAIM. These factors 

are of importance as a source of information for the design of a DAIM driven science-IK 

curriculum. 

 

5.2.3 Pre-service science teachers’ pre-post conceptions of an integrated science-IK 
curriculum 
 

Initially the pre-service science teachers were more favourably disposed to modern 

(Western) science than they were to indigenous knowledge. However, when they were 

confronted with controversial issues such as creationism vs. evolution; origin of the universe 
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and life after death and so on then their apparently suppressed religious beliefs came to the 

surface. Another major shift among the pre-service teachers was the strong recognition they 

gave to IK at the post-test compared to their generally negative view about that knowledge 

corpus at the pre-test. This positive shift was further affirmed by the fact that all (100%) the 

pre-service teachers unanimously recommended that IK be included in the teacher education 

programmes in higher institutions. This revised worldview as in earlier studies (e.g. Diwu & 

Ogunniyi, 2012; Langenhoven & Ogunniyi, 2011) is most probably as a result of their 

exposure to DAIM. 

 

5.2.4  Pre-service science teachers’ practical experiences during the teaching practice 
when attempting to use DAIM to implement integrated science-IK lessons  
 

These reflections focussed on three aspects: (a) the implementation of a science-IK 

lesson using DAIM; (b) the viability or otherwise of using DAIM to integrate science and IK 

in a science lesson; and (c) the inclusion of DAIM as a method of science teaching in the 

teacher preparation programmes. The following positive aspects emerged from the data 

where the pre-service teachers considered dialogical argumentation as a workable method for 

fostering growth, thinking, debating skills, confidence building and as a socialising agent.  

 

The dialogical argumentation instructional model adopted for the study seemed to 

increase the pre-service teacher’s awareness of the cultural and educational value of IK 

(Ogunniyi, 2011). Albeit, the pre-service teachers appeared to have overrated their sense of 

self-efficacy (ease and comfort) in using DAIM to teach an integrated science-IK lesson 

when exposed to the reality of the science class environment. 
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5.3 Implications of major findings 

Based on the findings of the study the following implications have been identified as 

relevant proposals for further action.  

 

5.3.1  Implications for Policy 

 

Curriculum planners, subject advisors as well as in-service teachers would benefit from 

this alternative teaching and learning strategy if the National Department of Education can 

support workshops and resource materials development initiatives. 

 

For as long as IK is seen as an add-on and not to be assessed knowledge so would the 

goal of integrating science with IK in the classroom setting remain but a ‘pipe dream’.  

 

Policy requires administrative and resource support in the form of materials, curriculum 

advisor-teacher workshops, e-learning-type platforms and financial support for any real 

progress to be realised.   

 

The pre-service teachers involved in the study took part in a pilot study involving the 

SIKSP team (including some of the pre-service teachers involved in this study) from the 

University of the Western Cape, 40 Life Science teachers and curriculum advisers. The 

purpose of the pilot study was to expose the teachers and curriculum advisers to DAIM as a 

veritable tool to implement a science-IK curriculum. Some of the pre-teachers involved in 

this study were able to serve as effective facilitators at the workshop because they had been 

exposed to DAIM. This workshop sponsored by the Natural Science and Life Sciences 

Department, WCED, took place over a one week period during the July school vacation. Of 

the initial eight groups, four groups persevered to attend the presentation of DAIM lesson 

workbooks at a workshop in October 2014. The curriculum material workbooks that were 

developed are now at a publishing stage. These are the kinds of initiatives that would 

contextualize and give credibility to an indigenised science curriculum, in line with IKS 

policy (Department of Science and Technology, 2004) and the CAPS (Department of Basic 

Education, 2011).  This study and the pilot study just described have implications for policy 
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in that they serve as useful exemplars for similar attempts that seek to link theory with 

practice. Just as the pre-service teachers were empowered to implement the a science-IK 

curriculum as a result of their exposure to DAIM so were the Life Science teachers and 

curriculum advisers involved in the two consecutive workshops in July and October.  The 

implications of these findings for curriculum policy formulation and implementation are 

worthy of closer consideration by curriculum planners, teacher educators, curriculum 

advisers, teachers and other stakeholders. 

 

In view of the above, policy makers could give attention to the following: 

 

• Supporting and contributing to the ‘widening and deepening of national and 

provincial strategies for an inclusive science curriculum 

• Contributing to an enhanced appreciation of South Africa’s rich cultural and 

scientific heritage and identity of previously disadvantaged communities 

• Developing a rich knowledge base of IKS which will be freely available to local 

communities and which learners can claim ownership of. 

• Compiling reports that have direct import for IKS policy formulation and 

implementation. 

• Contributing positively to the development of community consciousness and 

sense of identity in a world dominated by a euro-centric culture 

5.3.2  Implications for teacher training programmes 

The findings of this study corroborate earlier findings namely, that DAIM: (1) is an 

effective instructional approach to generate classroom discourse; (2) is a handy instructional 

tool for implementing an inclusive science-IK curriculum; (3) could help to clear learners’ 

pre-service teachers’ and even practising teachers’ doubts, fears as well as remove their 

erroneous ideas about the science-IK curriculum; (4) is effective for facilitating teachers’ 

professional development and instructional practices beliefs;  (5) could revolutionize the way 

that teachers teach science in the classroom context e.g. teaching in a medium of 
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argumentation and dialogues rather than the traditional talk-and-chalk approach so much 

abroad in South African classrooms today; (6) could help increase the pre-service teachers 

and practising teachers’ awareness about the educational and cultural values of an integrated 

science-IK  curriculum and (7) enhance teachers’ self-image and socio-cultural identity (e.g. 

Erduran et al, 2004; Leitao, 2000; Nhalevilo & Ogunniyi, 2014a & b; Ogunniyi, 2004, 2007a 

& b; Ogunniyi & Hewson, 2008; Osborne, 2010; Simon & Johnson, 2008). These findings 

certainly have implications for the teacher training programmes. In fact it would be 

unreasonable to expect aspiring or new entrants into the teaching profession to implement 

instructional strategies with which they were unfamiliar as was the case with the new South 

African science curriculum. The positive outcomes of this study further reveal the potential of 

DAIM for implementing an inclusive science-IK curriculum.  

 

In light of the above it seems important that pre-service science teachers be exposed 

in their training institutions to new instructional approaches that they would need when they 

commence their instructional practices. The fact that all the pre-service teachers as in earlier 

studies (e.g. Ogunniyi & Hewson, 2008) recommended the inclusion of such strategies into 

their training programmes is indicative of the positive benefits they must have derived from 

their exposure to DAIM (including visual modelling).  During the study I found that the 

inclusion of visual model with DAIM-based classroom activities greatly facilitated the ability 

of the pre-service teachers to integrate IK with science.  

 

The disjuncture between the efforts in science method courses at tertiary institutions and 

classroom practice is a well known phenomena. Often pre-service teachers find it difficult to 

see the connection between the generally theoretical method courses and actual classroom 

situations. My experience in the study has however, shown that this anomaly could be 

ameliorated if pre-service teachers are given opportunities to:  

 

• Develop dedicated resource material, lesson plans, structured argumentation writing 

frameworks and time-on-task activities aligned to CAPS pace setters. 

• Plan, design and practice individual and co-operative presentations during their course 

of study. 
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• Work under the supervision of supervisors as well as mentor teachers prior to 

beginning science teachers reporting at schools for teaching practice, on the 

methodological approaches that they would be implementing. 

• Become sufficiently schooled in the use of argumentation instructional skills prior to 

the teaching practice. 

• Visit with school management to assess the latter’s willingness to accommodate the 

needs of pre-service science teachers to implement argumentation methodology.  

• Work in a functional rather than a dysfunctional school so as to enable them to 

practise their teaching skills.          

5.3.4 Implications for pre-service science teachers and learners 

Further to the implications highlighted in the previous section, it seems apposite to 

state that training pre-service teachers to integrate IK with school science should be a 

curriculum requirement and a priority pre-service teacher education programmes. As 

stated in chapter 1, one of the reasons that the Department of Education (DOE) (2002) and 

later the Department of Basic Education (DBE) formulated the policy to indigenize the 

science curriculum was to make school science relevant to the life worlds of South African 

learners. DOE (2002) asserted that IK is part and parcel of the life worlds of all South 

Africans and needs to be revisited to awaken every citizen about their national heritage or 

what it terms “wisdom of the past” (DOE, 2002). In the same vein DBE (2011) under the 

General Aims of the South African Curriculum emphasized the need for learners to value 

“indigenous knowledge systems: acknowledging the rich history and heritage of the 

country as important contributors to nurturing the values contained in the Constitution…” 

(p.5).  

 

 With the emergence of multicultural classrooms throughout the country it has 

become imperative to train prospective science teachers in a way that would make teach 

effectively in such classrooms. Unless pre-service teachers are initiated in their training to 

know how to implement an inclusive science curriculum in their classrooms they would 

continue to join the ranks of most teachers who alienate learners from school science (e.g. 
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Diwu & Ogunniyi, 2012; Langenhoven & Ogunniyi, 2011; Ogunniyi, 2004, 2007a & b, 

2011a &b). The Argumentation is assisted by a structured Dialogical Argumentation 

Instructional Model (DAIM) which requires interactive workshops for teachers to make 

any progress in its implementation. I wish to reiterate Loggenberg (2012) recommendation 

that for an effective argumentation science classroom, teachers should strengthen learners’ 

ability to develop argument by: 

 

• Ensuring that the selection criteria is followed to ensure that pre-service science 

teachers are soundly grounded in their specialist content knowledge area.  

• Providing beginning teachers with the skills and tools to design DAIM inspired 

lessons with writing scaffolds, aligned to CAPS policy and trialled with peers. 

• Providing more teaching opportunities and spaces for beginning teachers to practice 

their skills. 

• Allowing learners sufficient time to gather and study the content on which the 

argument is based. 

• Creating an environment in which learners are exposed to two or more conflicting 

ideas/theories 

• Encouraging learners to give voice to their thoughts to improve their argumentation 

ability, as voicing thoughts contributes to critical thinking and reasoning (King,1990; 

Kuhn, 2005). 

 
5.4  Recommendations 

The main recommendations flowing out of this study are: 

1. A science-IK educational programme underpinned by dialogical argumentation that 

can be continuously monitored and assessed on its relevance, value and quality. 

 

2. Providing mentoring support and opportunities (spaces) for pre-service science 

teachers to practice their dialogical argumentation skills in implementing a truly 

integrated science-IKs curriculum. 
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3. Establish a consultancy for the expansion and writing of science-IK materials. 

 

4. Continuous action research into classroom practice of pre-service and in-service 

science teachers who were exposed to the dialogical argumentation intervention 

programme. 

 

5. Collaborative research initiatives with science-IKS departments across campuses in 

other provinces with a view to sharing best practices.   

 

5.5  Direction for further studies 

I believe that the stage has been set to probe this area more deeply, since most 

reported research in the area of argumentation as a teaching strategy to implement integrated 

science-IK lessons has been with in-service teachers on a homogenous topic. I believe that 

beginning science teachers have a vital role to play in “moving classroom practices beyond 

the positivist view of scientific knowledge construction” (Ghebru & Ogunniyi, 2013). 

Further, research studies into aspects of materials and curriculum design are greatly needed 

especially in terms of the sociocultural dimension teaching and learning.  

 

The sociocultural challenges faced by an average science teacher in the classroom and 

the school environment today especially in many dysfunctional schools are enormous. It 

cannot just be business as usual. There is a need to prepare teachers who can think out of the 

box so to speak when confronted with a motley assembly of learners in his/her classroom 

with little or no intellectual interest in the lesson. Also introducing a new curriculum 

necessarily warrants a radically difference approach than traditional expository teaching (e.g. 

Erduran et al, 2004;  Ogunniyi, 2004, 2006, 2007a & b; Osborne, 2010; Simon & Johnson, 

2008) intransigence of officialdom at national, regional and local levels; impact of an exam 

driven curriculum on science-IK contexts; overcoming barriers to implementation of a 

science-IKS curriculum and so on.  Research into the enactment of IKS policy as it relates to 

the education sector, both in the formal and informal sectors and across government 

departments.  
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5.6  Conclusion 

 Throughout this report, I have argued for a Dialogical Argumentation 

Instructional Model (DAIM) as a teaching strategy that can be used to equip pre-service 

science teachers with the necessary knowledge and skills to implement science lessons that 

reflect science-IK integration. Through this instructional approach teaching and learning 

spaces are created that promote learner engagement in discourses. Thus moving them from a 

rote form of learning where factual information is reduced to answers of right or wrong to a 

socio-constructivist approach whereby science is seen as a societal enterprise rather than a 

fixed dogma whose aims and contents are unquestionable. In otherwise teaching and learning 

science in the context of DAIM provides the intellectual space to argue, dialogue and finally 

to reach consensus on diverse controversial socio-scientific issues (Kolsto, 2006). An 

argument for the utilisation of an argumentation approach to teaching and learning science is 

mooted by Ogunniyi, Kwofie & Siseho (2012) who calls for a science curriculum that fulfils 

the social goals of argumentation by: 

 
… buttressing teachers’ and students understanding of the scientific processes 

involved in IK and related practices…and it is hoped that participants might be more 

efficacious in the way they deploy DAIM in professional practice. (p. 22)  

  

 

 Although these results of this study cannot be generalised it has highlighted a number 

issues worth considering in the training of pre-service teachers as well as beginning teachers. 

The findings have also highlighted important issues relating to teacher educators especially 

those professionals responsible for teacher training. It is apparent that theoretical and 

practical teacher training programmes need to equip pre-service teachers with a sense of 

mastery so that their self-efficacy can be strengthened. Pre-service science teachers have to 

navigate and perform a complex balancing act on a daily basis. Evidence from this study 

shows that the schools where the pre-school science teachers involved in this study are based 

are based had very little awareness of how to implement Specific Aim 3 of CAPS nor were 

inclined to accommodate students with an argumentation pedagogy. 
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   The business of science teaching requires pre-school science teachers to recognise and 

acknowledge not only scientific concepts but also IK in an integrated way. They now not 

only have to know the ‘What to teach? –content knowledge’; the “How to teach?-skills’ but 

also the ‘Why? – relevance’ and in addition have to deal with socio-economic problems that 

learners bring to the classroom and is expressed in disciplinary issues. The findings of this 

study along with earlier ones in the area have shown the importance of indigenizing the 

science curriculum (Aikenhead, 2001, 2002; Afonso and Ogunniyi, 2011; Bricker and Bell, 

2008; Onwu and Mosimege, 2004). In addition the findings have shown that pre-service 

teachers and teachers exposed DAIM are more effective in creating enabling science-teacher-

material interactions and to increase learners’ awareness about their indigenous heritage than 

those who have not been so exposed. In that case DAIM appears to hold promise for future 

studies in the area and therefore warrants more investigation with larger samples than has 

been the case in the present study.    

 
 Despite the positive outcomes of the study some of the pre-service teachers still battle 

in using DAIM in their lessons. Nevertheless, until DAIM becomes the driver of the 

integrated science-IK lesson, its success may be elusive. Until a large enough cohort of in-

service science teachers and more specifically school management become aware of the 

progressive role that argumentation can play, real integration will continue to a pipe dream. 

Where there are best practices, it should be nurtured. My belief is that an indigenized science 

should feature more prominently at tertiary institutions rather than wait until the teachers are 

on the field. 

 

    The contribution of this cohort of pre-service PGCE science teachers who participated in 

this study to a coherent teaching and learning constructivist argumentation model is also 

worth noting. Of importance is the self-efficacy shown by these participants in their 

willingness to amalgamate the different cosmologies of science and traditional cultural 

worldviews (IKS) through using DAIM (Diwu, 2011; Diwu and Ogunniyi, 2012; 

Langenhoven, 2009). 
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 It is hoped that what the pre-service science teachers involved in this study have   

imbibed would follow them to their instructional practices. It is also hoped that their 

experiences in the DAIM-based workshops would be cascaded to other teachers and impact 

positively on their learners wherever they teach. Although my experience since I joined the 

Science and Indigenous Knowledge Project (SIKSP) has been exciting and fruitful my 

involvement in this study has proved very informative and useful and I believe that despite 

the challenges that I have encountered, the experience has been worthwhile. I further hope it 

would enhance my instructional practice and future studies in the area.  
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APPENDICES 

 

Appendix A: My idea about nature 

Please fill in the form and answer the questions as honestly as you can. There are no right or wrong 
answers, but do not guess. 
PART A:       
GROUP CODE: …………. 
Programme:………….    Age:………….. 
Gender: ………….                             Highest Qualification:……………. 
Methods:…………………………………..    Religion: Christian (   ); Jewish (  ); Moslem (  ); 
Hindu (  ); Other (  )  
Teaching Experience: 0-5 (  ); 6-10(   ); 11 -15(   ); 16-20(   ); 21-25(   ); 26-30(   ); 31-35(  ); 0ver 
35 (  )   
 
PART B 
Read the stories below and tick (√) to show whether you Agree (A) or Disagree (D) or Don’t Know 
(DK) about the following statements. Do not tick more than one response per item. 

STORY 1 
There is a place in the Atlantic Ocean called the Bermuda Triangle. In that place many aeroplanes and 
ships have vanished without any trace of their wreckage. 
People believe that: A D DK 
(a) The planes and ships are caught up into the world of the dead.    
(b) Sea thieves stole the aeroplanes and ships.    
(c) Sea gods and evil spirits carried the aeroplanes and ships away.    
(d) It must be one of those strange things!    
(e) The aeroplanes and ships have been taken away by aliens    
Suggest you own explanation: 
 
 
 
 

STORY 2 
You were thinking about a friend you had not seen for a long time and suddenly he/she appeared! 
This is an example of: A D DK 
(a)Your mind knowing things before you see them.    
(b)Your mind seeing farther than your eyes.    
(c)It is just a coincidence.    
(d)Your mind acting as a magnet or a special kind of computer.    
(e)The strange world we live in.    
 
Suggest you own explanation: 
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STORY 3 
People who fall into a coma or die for a while often come up with interesting stories about their 
experience in the ‘after life’. 
This is because: A D DK 
(a)When a person dies his/her soul lives.    
(b)The brain does not stop immediately the heart stops, so ‘after life’ experiences is 
like a dream stored up in the brain before it stops. 

   

(c)A person’s spirit does not die with his body, it leaves the body at death.    
(d)People who died and later came back to life have merely visited the other world.    
(e)The soul of a dead person which is unable to find a body in the other world returns 
to the owner. 

   

 
Suggest you own explanation: 
 
 
 

 
STORY 4 

Some diseases are very difficult to cure by modern doctors and yet can be cured by Sangomas or 
traditional healers. A girl suffering from severe fear could not be cured in a hospital was cured within 
a week by a Sangoma (traditional healer). 
Maybe: A D DK 
(a)The girl cured herself because she had more belief in the Sangoma than doctors    
(b)Sangomas have special powers    
(c )Doctors used incorrect healing techniques    
(d) Only Sangomas could cast out demons    
(e)Sangomas used stronger muti than western medicine    
Suggest you own explanation: 

 
 

STORY 5 
Often animals are faster than us in knowing about changes around us. Animals are more sensitive to 
physical changes in the environment than humans. For example, animals will start to run away or look 
for shelter long before the arrival of strong wind, thunderstorm or certain s such as tsunamis and 
earthquakes. 
This is because: A D DK 
(a)Animals have more sensitive body parts than human beings.    
(b)Animals are closer to nature than we are.    
(c)Animals have spirits which warn them about coming dangers.    
(d)Slight changes in wind or earth movement can be detected by the senses of 
animals. 

   

(e)Animals were once super-human beings with the ability to know strange things.    
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Appendix B: Nature of Science Questionnaire (NOSQ) 

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

Grade you have taught/are still teaching:(             )  Years of teaching experience:…… 

Religion:  Christian(  )  Moslem(  )  Others:…………    Home language: ………………… 

Race:  African (  ) Coloured (  )  Indian (  ) Others:……………….. 
 
Please respond to each item in the space provided.  
Most questions provide a statement. Please tick one box to indicate whether you agree or disagree 
with the statement. Next, please give your reasons, why you agree or disagree. Also indicate the 
source(s) of your beliefs or views. Possible sources of your ideas could be Science, Media, Religion, 
Family, Traditional beliefs, etc. 
 
Example: “China is a beautiful country.”  

If you agree because you like the Chinese people and the landscapes in China, and your 
view is derived from the news media, then write: 

 
 

 
 
 
 
 
 
 
1.      Science tells us the truth about the natural world.” 

 
 
 
  
 
 
 
 
 
2. Does the statement in Question 1 reflect the way you present science in class? Or do you present 

science differently? Please explain, provide examples. 
 ………………………………………………………………………………………………... 
…………………………………………………………………………………………………... 
 

 
I agree:                  I disagree:   
 
Reasons 
 

I like the Chinese people and China has beautiful landscapes 

Source(s)  News media 
 

I agree:              I disagree:      
                                
Reasons 
 
 

 
 
 

Source(s)  
 

 

√  
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3. “Scientific knowledge is trustworthy because it was proved in experiments.” 
 

 
 
 
  
 
 
 
 
 
4        “Scientific facts can be tested, and every test should give the same result.” 
 

 
 
  
 
 
 
 
 
 
 
 
5 “A learner may fail to understand a scientific topic simply because the language used in class 

does not match his/her way of thinking.” 
 

 
 
 
 
 
 
 
 
 
6. Do you see language barriers in teaching certain topics in science? Give examples. 
…………………………………………………………………………………………………... 
…………………………………………………………………………………………………... 
…………………………………………………………………………………………………... 
…………………………………………………………………………………………………... 
7. When teaching science, how do you help learners overcome language barriers?  
………………………………………………………………………………………………... 
…………………………………………………………………………………………………... 
…………………………………………………………………………………………………... 

 
I agree:                I disagree:   
 
Reasons 
 
 
 

 
 
 

Source(s)  
 

 

 
I agree:                  I disagree:  
 
Reasons 
 
 
 

 
 
 

Source(s)  
 

 

 
I agree:                 I disagree:   
 
Reasons 
 
 
 

 
 
 

Source(s)  
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8. “The purpose of school practical work is to confirm scientific theory.” 
 
 
 
 
 
 
 
 
 
 
9. “In their work, scientists are influenced by their socio-cultural and psychological frameworks 
(mind set).” 
 
 
 
 
 
 
 
 
 
 
 
10. “To understand what science is, there is no need to consider, e.g., philosophical, religious, 
psychological, sociological, or linguistic questions.” 

 
 
 
 
 
 
 
 
 
 
11. All teachers who use demonstration experiments in class know that the results are sometimes 
unexpected, and do not always confirm the theory. What do you do when an experiment does not 
work out as expected? (Give examples if you can.) 
 ……………………………………………………………………………………………... 
…………………………………………………………………………………………………... 
…………………………………………………………………………………………………... 
12. “Before a scientific discovery is accepted, many scientists have to test and confirm the 

discovery, and reach agreement about it.” 
 
 
 
 
 
 
 
 

 
I agree:                 I disagree:         
  
Reasons 
 
 
 

 
 
 

Source(s)  
 

 

 
I agree:                 I disagree:   
 
Reasons 
 
 
 

 
 
 

Source(s)  
 

 

 
I agree:              I disagree:   
 
Reasons 
 
 

 
 
 

Source(s)  
 

 

 
I agree:                  I disagree:   
 
Reasons 
 

 
 

Source(s)  
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13. Does the statement in Question 12 reflect the way you present science in class? Or do you 

present science differently? Please explain, provide examples. 

……………………………………………………………………………………………... 
…………………………………………………………………………………………………... 
 
14. “The truth of science is the same for everybody. It does not depend on anyone’s personal 

beliefs or situation.” 
 

 
 
 
 
 
 
 
 
 
15. Does the statement in Question 14 reflect the way you present science in class? Or do you 

present science differently? Please explain, provide examples 
…………………………………………………………………………………………………... 
…………………………………………………………………………………………………... 
 
16. “Scientific theories are like maps of reality. They help us see order and structure in a very 

complicated and confusing world.” 
 
 
 
 
 
 
 
 
 
 
17. “Scientists do not listen to just anyone. Whether they accept what you say depends on who you 

are.” 
 
 
 
 
 
 
 
 
 
 
18. Only for Post-test: Based on your experiences in the workshops what is your new 
understanding of the Nature of Science (NOS) 

 
I agree:                 I disagree:  
 
Reasons 
 
 

 
  
 

Source(s)  
 

 

 
I agree:                 I disagree:   
 
Reasons 
 
 

 
 
 

Source(s)  
 

 

 
I agree:                  I disagree:   
 
Reasons 
 

 
 
 

Source(s)  
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Appendix C: Characteristics of Indigenous Knowledge Systems Questionnaire (CIKSQ) 

Name:  

Read through the following statements on scientific and indigenous beliefs and provide and 
opinion from your scientific understanding as well as your personal understanding of these 
worldviews   

Also indicate the source(s) of your beliefs or views. Possible sources of your ideas could be Science, 
Media, Religion, Family, Traditional beliefs, etc. 
Q 1  Many scientists believe that the universe occurred by chance, and since then has been 
undergoing continuous evolution. On the other hand, many people adhere to the religious or cultural 
view that a  supernatural being created and controls the workings of the universe. Express your 
candid opinion on both worldviews: 

(a)         Scientific understanding: 
 
 
 

(b)         Personal understanding: 
 

 
Q 2  A girl suffering from severe hysteria (excessive or uncontrollable fear) could not be cured in the 
modern hospital but was cured within a week by a traditional healer. What is you view kin terms of 
your: 

(a)         Scientific understanding: 
 
 
 
 

(b)         Personal understanding: 
 

 
 
Q 3  Various opinions and explanations have been expressed about ‘after life’ such as: (a) when a 
person dies, his/her soul and/or spirit lives; (b) the brain does not stop immediately the heart stops, so 
‘after life’ experience is like a dream stored up in the brain before it stopped working; (c) a person’s 
soul and/or spirit does not die with his/her body; (d) the soul and/or spirit leaves the body at death 
but may return to the same body if it cannot find a body in the other world. 
Indicate the source from which your view has been derived e.g. if your view is based on your religious 
belief place R under Source. 
Scientific understanding: 
(a) When a person dies, his/her soul and/or spirit lives. 

Agree 
 
 
Disagree 
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(b) The brain does not stop immediately the heart stops, so ‘after life’ experience is like a dream 
stored up in the brain before it stopped working. 

Agree 
 

Disagree 
 
 
Others 

 
(c) A person’s soul and/or spirit does not die with his/her body. 

Agree 
 
Disagree 
 
Others 
(d) The soul and/or spirit leaves the body at death but may return to the same body if it cannot find a 

body in the other world. 

Agree 
 

Disagree 
 
Others 
 
Personal understanding: 

(a) When a person dies, his/her soul and/or spirit lives. 

Agree  
 
 
Disagree 
 
 
Others 
 

 
(b) The brain does not stop immediately the heart stops, so ‘after life’ experience is like a dream 

stored up in the brain before it stopped working. 

Agree 
 
Disagree 
 
Others 

(c) A person’s soul and/or spirit does not die with his/her body. 

Agree 
Disagree 
 
Others 
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T20:  I would give that as homework to any of them, that they should use any source they 

have in mind, library, internet, etc., and bring that discussion for the following day, 

because discussion without clue, only ends with noise making and kiosk in my 

classroom. In the meantime I will need to prepare myself for that topic as I am the 

one with the final say.  (EQw)(S,B,I,M) 

T21:  I do not believe in the big bang theory. As a teacher I think I would give the leaners a 

chance to discuss the topic while listening to what the leaners understand. Then I 

would bring in my religious beliefs and explain why I do not belief in this theory. 

(DIKw)(R,C,F,M) 
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