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According to Ogunniyi (1995) when learners hold alternative conceptions, they are resistant to 

change through the traditional method of teaching. Therefore, learners’ explanations should be 

made clear and presented for reflection. It also needs to be checked and discussed by their fellow 

classmates and teachers so that their ideas and prior knowledge can be used to develop their 

thinking skills. The results of this study have confirmed that argumentation can therefore be used 

to address these issues. Argumentation has also been recommended by many science teachers as a 

feasible instructional method for science (Ogunniyi, 2007; Kuhn 1993).  

 

Implications for Policy / Curriculum developers 

 

In terms of curriculum development, the argumentation method can also be used in other subjects 

in the curriculum as a means to promote learning with understanding. This may help learners to 

improve and excel in different subjects. With respect to pedagogy and active participation of 

learners in the teaching and learning process, the South African curriculum still needs to change 

and address these issues. Ogunniyi (2011) argues that there is still a huge gap and difference 

between the intended curriculum and what is taking place in classrooms (curriculum practice). 

The curriculum content needs to be established starting by identifying learners’ understanding of 

concepts because knowledge that one has acquired without sufficient structure to connect it 

together is knowledge that is likely to be forgotten.  

 

The findings of this study has shown that the learners in the control group have had difficulty in 

understanding the concept of lightning as they have brought their own views and explanation of 

the natural phenomenon, i.e. lightning, into the class which is different from the scientific 

explanation. An understanding of these alternative conceptions that learners bring into a science 

classroom may help for an effective instruction to take place. Curriculum, as argued by Driver 

(1989), is not that which is to be learned, but it is a programme of learning tasks, materials and 

resources which enable learners to reconstruct their models of the world to be closer to those of 

school science. 
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Implications for IK teaching using argumentation 

 

In this study, the learners have to come with their own explanations of causes of lightning and 

protective measures against lightning before they were taught the science of lightning. This was 

done so as to relate the context with their experiences. Many learners have expressed their 

aspiration for an integrated science with indigenous knowledge during the interviews. According 

to these learners the inclusion of IKS in the science classes has helped them to understand the 

concept of lightning better. Dialogical argumentation, therefore, seems to be the better approach 

that can accommodate such aspirations.  

 

During the study when learners’ cultural beliefs and everyday experiences were classified as 

scientific and non-scientific, it emerged that they had some understanding of the difference 

between these. This enabled them to learn new scientific concepts whereby prior knowledge was 

used as starting point (Roschelle, 1995). Learners were also able to make some links between the 

everyday knowledge and experiences and the nature of science.  

 

 

This means that the learners were co-constructing their knowledge while making sense of the 

lessons in relation to their own contexts. This resonates with what Oloruntegbe and Ikpe (2011) 

said, that if teachers could relate school science to home activities, learners would benefit in 

learning these examples.  Pabale (2006) also has explored integration of indigenous knowledge 

with science topics and has asserted that the incorporation of everyday knowledge and 

experiences is one way of drawing learners’ attention and having a positive attitude towards 

learning science topics. 

 

 

With issues that contradict science, the advantage of inclusion of cultural examples in the teaching 

and learning of science topics is that it provides both teachers and learners with an opportunity to 

explore the conflicts between the scientific and the cultural ways of understanding of natural 

phenomena. This exploration may enhance conceptual development on the part of learners. 

Kawagley (1990) and Ogawa (1995) note that non-western learners have acquired a traditional 
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culture of their community that interferes with learning western science. Waldrip’s (2000) 

findings also suggest that in science classrooms traditional beliefs exist in parallel but the 

traditional beliefs are dominated by the school knowledge. 

 

Jegede (1995) also states in his rainbow study that “in the culture of Western science, students 

learn that refraction of light by droplets causes rainbows; while in some African cultures, a 

rainbow signifies a python crossing a river or the death of an important chief. Thus for the African 

learners, learning about lightning or rainbow in science means constructing a potentially 

conflicting idea in their long term memory” ( p.75).  

 

 

Sluijs (2001) also suggests that even in Europe, these kinds of myths exist. He goes on to say that 

in some parts of France, if one kills a wren, that person would be struck by lightning and lightning 

would destroy his dwelling. Therefore, learners should be given a chance to bring in their ideas 

about science and to be always engaged in 'hands-on', 'words-on' and 'minds-on' activities 

(Maselwa & Ngcoza, 2003). 

 

 

5.3 Recommendations 

 

Hewson et al. (2009) argues that IK is part of the learners’ prior knowledge which directly 

impacts their ability to accept new ideas. According to Hewson et al. (2009) learners’ new 

scientific ideas are built on everyday experiences. It is, therefore, important for a teacher to start 

with what the learners know to move towards what they do not know so that they build a new 

knowledge on the prior knowledge. During the process of knowledge building any misconception 

that is brought by prior everyday knowledge needs to be addressed.  

 

 

In order to facilitate learners’ understanding of scientific concepts, Kibirige and Van Rooyen 

(2006) suggest that teachers should divert from textbooks’ recipes and they advise that teachers 

should design classroom tasks that bring in elements of IK that connect with science. In other 

words, the use of indigenous knowledge serves as a strategic point for exploring scientific 

concepts and inquiry procedures. 
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Snively and Corsiglia (2001) suggest that teachers need to begin to explore a diversified science 

instruction with the prior knowledge that learners bring to class. Learners bring ideas to a 

classroom that are based on their prior experiences and that the learners of different cultural 

backgrounds frequently interpret science concepts differently from the standard scientific view.  

 

Stears’s (2003) research findings indicate that even though the inclusion of learners’ everyday 

knowledge increases learning engagement, both teachers and learners still experience difficulty in 

making a connection between the indigenous knowledge and the nature of science. According to 

Stears (2003) this might be caused by the following reasons: firstly, teachers perceive science as 

different from the learners’ cultural lives. Secondly, teachers lack the knowledge of handling the 

diversity in a classroom especially in one with learners of different cultures or everyday 

experiences. 

 

He, therefore,  recommends that teachers and curriculum designers should work together to 

develop learning materials that are culturally relevant and that teachers should plan the activities 

carefully to link activities to learners’ everyday experiences.  In a research conducted by Ogunniyi 

(2007), the findings has revealed that there is no model of implementation to which teachers can 

base their teaching approaches which incorporate learners' prior every day knowledge and 

experiences. Therefore, if teachers rely on textbooks as sources of information, they would 

transmit the knowledge to the learners as it is presented in the textbooks or the syllabus. As a 

result, learners would not make an effort to relate the knowledge that they have acquired from a 

classroom with their everyday knowledge or experiences.  

 

Maselwa (2004) suggests that teachers need to be well-informed about the science subject content 

and be attentive to the incorporation of learners’ experiences into their teaching and learning 

practices. This enables a teacher to help the learners to develop scientific concepts and even clear 

up the misconceptions that might arise from the indigenous knowledge.  

 

Pabale (2006) also argues that the science textbooks that we use in schools do not demonstrate the 

integration of the nature of science and the cultural beliefs. In terms of lightning, according to 

Pabale (2006), textbooks hardly include tasks where learners are instructed to investigate the 

cultural beliefs about lightning that are held by the community they live in. This shows that there 
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is a lack of integration of IKS with Science. According to Pabale (2006), integration means 

acknowledging learners’ prior everyday knowledge and doing something about it.  

 

Hewson et al. (2009) suggest that science teachers need to attend professional development 

programmes which include curriculum designing and developing learning materials. Such 

programmes would help teachers to develop teaching strategies that will enable them to elicit 

diverse learners’ cultural beliefs and experiences. 

 

5.4  Limitations 

 

The findings of this study do not directly contribute to the general body of education knowledge 

due to their limiting nature (Isaac & Michael, 1997). The study involved only two schools and a 

total of 56 learners. Therefore, the findings presented in this study do not represent the large 

number of the learners in the South African schools since it was limited to a small group of 

learners in a specific class and it was context specific. Cohen et al. (2007), has indicated that it is 

difficult to generalize findings in such circumstances. These findings were derived from data that 

were obtained from learners coming from an informal rural settlement; therefore I cannot claim 

that they hold true for people from wealthy urban areas. It is hoped that they can, however, benefit 

learners and teachers from the same cultural background. 

 

The use of my own learners may have also affected the results. The learners might have provided 

the kind of answers that they have thought their science teacher want to hear. However, the use of 

more than one instrument has helped me to determine the kind of understanding that is developed 

by the learners. 

 
 

Language of learning and teaching  

 

 

The language proficiency of the learners who participated in this study was also a limitation. Due 

to their poor language proficiency, their participation in the argumentation activities was limited. 

They could not ask questions or comment adequately in English during the argumentation 

discussions. This affected their ability to argue their cultural views in a comprehensive manner.  

This resonates with Probyn's (2004) arguments that English proficiency of the majority of learners 
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frequently does not meet the demands of learning through the mediation of English. Therefore, 

learners’ poor English proficiency lowers their level of understanding and knowledge 

construction. To overcome this challenge, I used code-switching to help learners understand what 

I was teaching. However, Probyn (2009) suggests that code switching is not a legitimate teaching 

strategy. 

 

Using argumentation 

 

The concept of a dialogical argumentation was new to all the learners and the process of 

argumentation needed to be explained in detail. The majority of the learners thought of 

argumentation as a means of conflict and were conditioned to believe that argumentation amongst 

individuals normally ends up in verbal or physical confrontation.  

 

End of year school term 

 

The data was collected in the third term of the year. The normal protocol in any school is to ask 

permission to conduct the study from the principal. The initial plan was to conduct the study early 

in the first and second school terms. The principal suggested that the best time to conduct the 

study would be in the third term. As I was also teaching grade twelve, he felt that conducting the 

study in the first or the second term would disturb my attention. The first and the second terms are 

used to try and keep up with the syllabus. This time of the year was also convenient for the control 

group teacher as electrostatics was covered in the third term as prescribed in the syllabus.  

Therefore, the timetable of the teacher was not disturbed. 

 

As mentioned earlier in the study, there were only two science teachers at the school with the 

experimental group. The other teacher was not willing to do extra work by undergoing 

argumentation training in order to teach the experimental group. Therefore I had to teach the 

experimental group and asked her to observe my lessons when she had a free period in order to 

give a feedback. 
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Location 

 

The study was conducted in an area that was in an informal settlement where the socio-economic 

status of the learners was not so conducive. Majority of the learners were staying in shack houses 

which only had two rooms. Because of the level of poverty in the area, most of the learners come 

to school without money or food for lunch or even not having a breakfast for that matter. This 

made some learners not to concentrate or show sufficient interest in the class. The parents of the 

learners were mostly seasonal grape farm labourers. During the seasons when grapes are out of 

season, the parents would be out of work. 

 

The parents and grand-parents of the learners have come from the rural areas of Eastern Cape. 

During holidays the learners and their parents frequently visit their rural homes for various 

reasons, for example, to do traditional ceremonies. It was hoped that, using learners from such 

settings and socio-cultural backgrounds, valuable information would be gathered from their 

experiences as they were good candidates for interrogation of Science/IKS conceptions of 

lightning. 

 

During the course of this study I have learnt that in order to accomplish the objective of the study 

I needed much patience, tolerance and wisdom to make the whole exercise a worthwhile 

endeavor. There were many constraints that I faced in the course of this study but it was an 

exciting journey and a learning experience.  

 

5.5 Concluding Remarks 

The constructivist teaching and learning of science is driven by the idea that learners build their 

own meanings from their own experiences and from what they are taught. It is believed that 

conceptual learning happens when the learners make their own sense of knowledge.  

 

At the moment in South Africa, the instructional method is dominantly teacher-centred and 

assessment is based on recalling information that is taught in classroom. Often, such an 

assessment does not include how learners relate what they have learned to their daily lives. What I 

observed during the control-group lessons was that the learners were constantly hassled by the 
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teacher regarding right and wrong answers and that they were reminded of the importance of 

school science as opposed to IK. Often, the teacher did not explain clearly to the learners why a 

particular response was wrong.  

 

After being exposed to the DAIM, the learners from the experimental group expressed their view 

about the need for a more argumentative learning environment whereby they would be are able to 

express their views, share their ideas and learn from other learners. These learners also suggested 

that an IK infused science instruction did  not only help them to understand school science better 

but also helped them to learn more about their own culture; thus giving them some sense of social 

identity. Therefore, DAIM seemed to have proved to be a useful and powerful instructional 

method in enhancing the learners’ awareness of the scientific and cultural values of an indigenized 

science curriculum (Ogunniyi, 2007a & b).   

 

The study also indicated that the explanations of the concepts of electric discharge helped the 

learners to link lightning and static electricity. However, in spite of perceptual changes among the 

learners a considerable number still held tenaciously to the belief that witches could cause 

lightning. At the same time they also accepted the scientific explanation about lightning. This 

dualistic viewpoint is what Ogunniyi (1988) calls “harmonious dualism” or recently as an 

“equipollent cognitive stance” (Ogunniyi, 2007a).  According to him this mind set is not 

necessarily good or bad so long as the learners know which worldview is appropriate for a given 

context. It only becomes a learning obstacle when the two worldviews are incorrectly 

apprehended (Ogunniyi, 2007b).  

 

An area for future research based on the study includes: 

 Conducting a similar study involving more schools; 

 Investigate how teachers could be assisted to incorporate learners’ cultural beliefs and 

experiences about lightning as a natural phenomenon in teaching science. 
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APPENDICES 

APPENDIX A: Letter of permission to collect data at experimental group school in 2010  

64 Joepat Street 
New Orleans 
Paarl 
7646  
18 May 2011  

The Principal  

Winelands Secondary School  

Diva Street 

Winelands 

7640 
 

Dear Sir, 

 

RE: APPLICATION TO COLLECT DATA FOR MASTERS IN SCIENCE EDUCATION 

THESIS  

I am currently studying for my Masters in Science Education at the University of the Western 

Cape. I hereby wish to request permission to use the Grade 10 Physical Science class as the 

experimental group in data gathering exercise for my thesis. The title of my thesis is “Effects of a 

dialogical argumentation instructional model on grade10 learners’ conceptions of 

lightning”. The driving force behind this study is to unpack the conflict and possible resolution to 

the infusion of science and IKS as required by the new curriculum, using argumentation as an 

instructional method. Since I am teaching at the school, the data gathering will take place during 

normal school hours and will not affect the school’s timetable in any way. 

 

As previously discussed, the information gathered in the study shall be used for research purposes 

only. The name of the school and learners involved will not be disclosed to anyone. A summary 

report of my findings will be given to the school once the research is completed.  

 

Yours sincerely  

Noluthando Hlazo 
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APPENDIX B: Conceptions on Lightning Questionnaire 

 

LEARNER’S CONCEPTIONS ON LIGHTNING (INTEGRATION OF SCIENCE AND IKS) 

 

This questionnaire is about your ideas on lightning. There are no right or wrong answers, feel free to 

express your views. The information you provide will solely be used for research purposes and will not be 

disclosed to anyone. 

SECTION A: PERSONAL INFORMATION  

 

NAME:............................................................................. 

GRADE 10.........  

GENDER: BOY   GIRL   

AGE: (make a cross (X) in an appropriate box) 

  

 

 

HOME LANGUAGE :( make a cross(X) in an appropriate box)  

 

 

 

  

OTHER LANGUAGES SPOKEN:.............................................................................. 

PROVINCE ORIGINALLY FROM:............................................................................. 

NAME OF TOWN IN THAT PROVINCE:................................................................... 

 

 

 

15 YEARS 16 YEARS 17 YEARS 18 YEARS 19 YEARS 

     

XHOSA ZULU SOTHO OTHER: 

(PLEASE 

SPECIFY) 
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WHOM DO YOU LIVE WITH AT HOME?  

MOTHER FATHER GRAND FATHER GRAND MOTHER 

    

   

 

EDUCATIONAL BACKGROUND OF PARENTS: 

NEVER ATTENDED 

SCHOOL 

PRIMARY LEVEL SECONDARY 

LEVEL 

DIPLOMA DEGREE 

     

 

HOW MANY TIMES DO YOU READ BOOKS OTHER THAN YOUR SCHOOL BOOKS? 

  

 

SECTION B: Personal views (izimvo zakho) about science 

Please indicate by a cross(X) your feelings about science. Give reasons for each answer you give. 

1. Science is interesting. 

Strongly Agree  Agree  Disagree  Strongly Disagree  

Reason..............................................................................................................................................................

..........................................................................................................................................................................

.................................................................................................................................................. 

2. Using my indigenous knowledge to learn science helps me to understand science better. 

Strongly Agree  Agree  Disagree  Strongly Disagree  

Reason..............................................................................................................................................................

..........................................................................................................................................................................

.................................................................................................................................................. 

ONCE A WEEK ONCE A MONTH ONCE A YEAR NEVER 
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3. I can use what I learn in a science class at home. 

Strongly Agree  Agree  Disagree  Strongly Disagree  

Reason..............................................................................................................................................................

..........................................................................................................................................................................

.................................................................................................................................................. 

4. I believe more in my indigenous knowledge than science. 

Strongly Agree  Agree  Disagree  Strongly Disagree  

Reason..............................................................................................................................................................

..........................................................................................................................................................................

.................................................................................................................................................. 

5. I’m only interested in science to pass my exams. 

Strongly Agree  Agree  Disagree  Strongly Disagree  

Reason..............................................................................................................................................................

..........................................................................................................................................................................

.................................................................................................................................................. 

6. There is a relationship between lightning and electricity. 

Strongly Agree  Agree  Disagree  Strongly Disagree  

Reason..............................................................................................................................................................

..........................................................................................................................................................................

.................................................................................................................................................. 

Source of information: Science  Religion Personal View       Cultural View 

7. Lightning is caused by witches and traditional doctors. 

Strongly Agree  Agree  Disagree  Strongly Disagree  

Reason..............................................................................................................................................................

..........................................................................................................................................................................

.................................................................................................................................................. 

Source of information: Science  Religion Personal View       Cultural View 

 

8. It is not necessary to protect yourself from lightning because it cannot kill you. 
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Strongly Agree  Agree  Disagree  Strongly Disagree  

Reason..............................................................................................................................................................

..........................................................................................................................................................................

.................................................................................................................................................. 

Source of information: Science  Religion Personal View       Cultural View 

9. Science explains formation of lightning better. 

Strongly Agree  Agree  Disagree  Strongly Disagree  

Reason..............................................................................................................................................................

..........................................................................................................................................................................

.................................................................................................................................................. 

Source of information: Science  Religion Personal View       Cultural View 

10. When lightning strikes we should cover our mirrors. 

Strongly Agree  Agree  Disagree  Strongly Disagree  

Reason..............................................................................................................................................................

..........................................................................................................................................................................

.................................................................................................................................................. 

Source of information: Science  Religion Personal View       Cultural View 
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APPENDIX C: Science Achievement Test on Lightning 

SCIENCE ACHIEVEMENT TEST ON LIGHTNING 

NAME:.................................................. 

GRADE 10:.......... 

Question 1 

Read the stories below and indicate which statement you agree with by making a cross(X) on the boxes 

provided. Also indicate your source of information. 

1.1 Lightning is................ 

 

 

(a) Caused by witches.      

(b) Fire  

(c) A large spark   

(d) A natural phenomenon  

Reason for your answer: 

..........................................................................................................................................................................

..........................................................................................................................................................................

..........................................................................................................................................................................

.......................................................................................................................................... 

 

1.2 To protect your house from lightning you must............. 

 

 

 

 
 

 

 

 

 

http://www.guy-sports.com/humor/pictures/picture_lightning.htm
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 (a)  Use a lightning conductor.  

(b)  Ask a priest (umfundisi) to pray for your house. 

(c)  Consult a traditional doctor ( igqirha) to give you muthi to protect you.  

(d)  Put a motorcar tyre on the roof of the house. 

 Reason for your answer: 

..........................................................................................................................................................................

..........................................................................................................................................................................

..........................................................................................................................................................................

.......................................................................................................................................... 

 

1.3  Chitibhunga, a famous traditional doctor while performing a ritual pointed his spear( umkhonto) in all 

directions while there was a lightning storm. He was struck by lightning and was badly injured. After that 

incident people were saying that........... 

 (a) He was bewitched by other traditional doctors.      

 (b) He was not a qualified traditional doctor. 

 (c) His spear conducted charges through him. 

 (d) The ancestors (abaphantsi) were angry with him. 

Reason for your answer: 

..........................................................................................................................................................................

..........................................................................................................................................................................

..........................................................................................................................................................................

.......................................................................................................................................... 

1.4  Gogo told her grandson not to stand under the tree umnga when there is a lightning storm. The 

explanation for that could be.... 

 (a) Impundulu (lightning bird) lays its eggs on the umnga tree. 

 (b) Tall trees attract lightning. 

 (c) A willow tree attracts lightning. 

 (d) Witches use the tree to hide their muthi. 
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Reason for your answer: 

..........................................................................................................................................................................

..........................................................................................................................................................................

..........................................................................................................................................................................

.......................................................................................................................................... 

1.5 When there is a lightning storm, people are advised not to handle water. This is because.......... 

 (a) Lightning bird (impundulu) lives in water.         

 (b) Lightning likes water. 

 (c) Water is a good conductor of lightning. 

 (d) Water is pure. 

1.6 During a football match in the FNB stadium between Moroka Swallows and Celtic there was a 

lightning strike and many players were injured and one was killed. The player had huge wounds all over 

his body.  

 

 

Doctors who saw the wounds explained that..... 

(a) Lightning kills people in a strange way.       

(b) The other team members bewitched him as he was the highest goal scorer.   

(c) Tokoloshe beat him with a sjambok.        

(d) Impundulu scratched him with its long hard nails.      

Reason for your answer: 
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..........................................................................................................................................................................

..........................................................................................................................................................................

..........................................................................................................................................................................

.......................................................................................................................................... 

1.7 Bob has been caught outdoors when a thunderstorm suddenly forms overhead. He needs to find a 

safe place for protection from lightning.  

 

In the picture below, where will Bob be the safest? 

(a)          

(b)    

(c)           

(d)  

 

Reason for your answer: 
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..........................................................................................................................................................................

..........................................................................................................................................................................

..........................................................................................................................................................................

.......................................................................................................................................... 

QUESTION 2 

2.1 Zuko rubbed a plastic ruler on the sleeves of his jersey. He then brought the rubbed ruler       close to 

small pieces of paper. 

2.1.1 What will happen to the pieces of paper? 

..........................................................................................................................................................................

..........................................................................................................................................................................

..........................................................................................................................................................................

.......................................................................................................................................... 

2.1.2  Explain why this happens. 

..........................................................................................................................................................................

..........................................................................................................................................................................

..........................................................................................................................................................................

.......................................................................................................................................... 

2.1.3 Explain what happened to the ruler during rubbing? 

..........................................................................................................................................................................

..........................................................................................................................................................................

..........................................................................................................................................................................

.......................................................................................................................................... 

2.2  Two freely hanging strips which carry different charges are brought close to each other. 

2.2.1 What will happen to the strips? 

..........................................................................................................................................................................

..........................................................................................................................................................................

..........................................................................................................................................................................

.......................................................................................................................................... 

2.2.2 Explain your answer. 

 

 

 

 



145 

  

..........................................................................................................................................................................

..........................................................................................................................................................................

..........................................................................................................................................................................

.......................................................................................................................................... 

2.3 A positively charged metal strip is brought near another positively charged metal strip.  

2.3.1 What will happen to the charged strips? 

..........................................................................................................................................................................

..........................................................................................................................................................................

..........................................................................................................................................................................

......................................................................................................................................... 

2.3.2 Explain your answer. 

..........................................................................................................................................................................

..........................................................................................................................................................................

..........................................................................................................................................................................

.......................................................................................................................................... 

2.4 Two balloons are brought close to each other. One balloon is positively charged and the other one is not 

charged. 

2.4.1  What charge will be induced on the uncharged balloon? 

..........................................................................................................................................................................

.......................................................................................................................................................... 

2.4.2 Explain your answer. 

..........................................................................................................................................................................

..........................................................................................................................................................................

..........................................................................................................................................................................

.......................................................................................................................................... 

2.5 What happens when you take a jersey off in a dark room?  

..........................................................................................................................................................................

..........................................................................................................................................................................

.................................................................................................................................................. 

2.5.1 Explain why that happens. 
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..........................................................................................................................................................................

..........................................................................................................................................................................

..........................................................................................................................................................................

.......................................................................................................................................... 

2.6 During a thunderstorm, there are huge sparks followed by thunder. What is the cause of.. 

         

 2.6.1     The sparks? 

..........................................................................................................................................................................

..........................................................................................................................................................................

.................................................................................................................................................. 

              2.6.2      The thunder?   

..........................................................................................................................................................................

..........................................................................................................................................................................

.................................................................................................................................................. 

             2.6.3      Why is the thunder heard long after you have seen the sparks? Explain.     

..........................................................................................................................................................................

..........................................................................................................................................................................

..........................................................................................................................................................................

.................................................................................................................. ....................... 

2.7  Explain how a cloud becomes charged. 

..........................................................................................................................................................................

..........................................................................................................................................................................

..........................................................................................................................................................................

..........................................................................................................................................................................

................................................................................................................................. 

2.8 Explain how lightning is formed. 

..........................................................................................................................................................................

..........................................................................................................................................................................

..........................................................................................................................................................................
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..........................................................................................................................................................................

.................................................................................................................................                                                                        

2.9 Church buildings have a strip of copper fixed to the side of the church. This strip extends high to the 

church spike.  

2.9.1 What is the purpose of the copper strip? 

..........................................................................................................................................................................

..........................................................................................................................................................................

..........................................................................................................................................................................

.......................................................................................................................................... 

  

2.10 What are the things that you must avoid during a thunderstorm? Give reasons. 

..........................................................................................................................................................................

..........................................................................................................................................................................

..........................................................................................................................................................................

..........................................................................................................................................................................

..........................................................................................................................................................................

..........................................................................................................................................................................

..........................................................................................................................................................................

........................................................................................................ 

 

Question 3 

Read the following article and evaluate the different views on lightning. On a table, separate the scientific 

and indigenous explanations and write down your conclusions. 

All cultures have their deep seated, fixed belief system surrounding lightning. There have been many 

attempts to explain lightning, resulting in a collection of lightning explanations. According to the 

Xhosa people, the impundulu or lightning bird is about the size of a man, 

white or black in colour with a large hooked beak, long legs and red feet. Impundulu is frequently 

employed by witches as it cannot resist a woman and is easily influenced by their cunning tricks. The 
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power of the impundulu is immense. It flaps its wings and thunder roars, it spits and forked lightning 

flashes. Where impundulu strikes, the ground is burnt and here it lays its eggs. These eggs are about 

the size of a hen’s once laid, the egg sets about tunneling through the ground to the nearest stream 

or river where it lies in the water. There it swells until it bursts and releases a new, full-grown 

impundulu. The Sotho’s call it tladi. The people of Congo call it the lightning dog nzazi. They say the 

nzazi barks as it comes down to earth and again when it returns to the sky. Some stories say the Zulu 

izinyanga try to attract the lightning bird by placing a large bowl of amasi (sour milk) mixed with 

muthi where they want it to strike. The ancient Greeks believed that the mythical god Zeus marked 

his presence as the ruler of the heavens by lightning, thunder and rain.  

No matter what your belief, the power of lightning cannot be disputed. A lightning bolt can deliver 

enough energy to boil seven thousand litres of water. It is not difficult to understand why people try 

to protect themselves from lightning in different ways. Some people put tyres on their roofs as a 

form of insulation while others cut down trees around their houses, cover mirrors and stay away 

from water during a storm. Unfortunately many of these actions offer very little protection. We 

cannot predict where lightning will strike and the thin insulation offered by tyres on a roof offers no 

protection. However it is safe to be in a car because you are inside a metal shell. If the car is struck, 

the charge stays in the metal until it is discharged to the earth instead of passing through the people 

inside. Mirrors do not attract lightning and only water in contact with pipes that can be struck is 

dangerous during a storm. The chance of a house being struck by lightning increases if the trees 

surrounding it are cut down.     

 

INDIGENOUS EXPLANATION  SCIENTIFIC  EXPLANATION 

1.  

2.  

3.  

4.  

5.  

6  

7.  

8.  
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Your conclusions: 

..........................................................................................................................................................................

..........................................................................................................................................................................

..........................................................................................................................................................................

..........................................................................................................................................................................

..........................................................................................................................................................................

..........................................................................................................................................................................

..........................................................................................................................................................................

..........................................................................................................................................................................

..........................................................................................................................................................................

..........................................................................................................................................................................

..........................................................................................................................................................................

..........................................................................................................................................................................

.................................................................. 
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APPENDIX D: Investigation task on lightning 

 

Investigation task (learners work individually at home) 

 

Ask at least 3 people at home (relatives) or people in your community about how they feel and what they 

believe about lightning. Use the questions in this table to help you with this activity. 

 

            

Questions 

 

 

 

  

Your own ideas 

 

People 

interviewed 

1. What is 

lightning? 

 

 

 

 

 

 

 

 

 

 

 

 

 

1. 

 

 

 

 

 

 

 

 

2. 
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3. 

 

 

 

 

 

 

2.  What do 

you think 

causes it? 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

1. 

 

 

 

 

 

 

2. 

 

 

 

 

3. 

3. Is there 

any link 

between 

electricity 

and 

 

 

 

 

 

1. 
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Report from 

Investigation task (learner-centred class discussion) 

 

 

1. What did the people at home tell you about lightning? 

…………………………………………………………………………………………….................................................................. 

……………………………………………………………………………………………................................................................ 

…………………………………………………………………………………………….................................................................. 

……………………………………………………………………………………………..........................................................................

..........................................................................................................................................................................

..........................................................................................................................................................................

..........................................................................................................................................................................

.................................................................................................................................. 

 

 

2. Which of these ideas do you think are not true? Please give reasons. 

……………………………………………………………………………………………................................................................ 

……………………………………………………………………………………………................................................................ 

……………………………………………………………………………………………................................................................. 

……………………………………………………………………………………………..........................................................................

..........................................................................................................................................................................

lightning? 

 

Please 

explain 

why or 

why not. 

 

 

 

 

 

 

 

 

 

 

 

2. 

 

 

 

3. 
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..........................................................................................................................................................................

..........................................................................................................................................................................

..................................................................................................................................
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APPENDIX E: Interview Questions 

INTERVIEW QUESTIONS 

1. What were your views about lightning before the science lesson? ( ubusazi ntoni ngombane phambi 

kokuba ufunde ngawo? 

 

2. What are your views now? / have your views changed? (lukhona na utshintsho kwinto ubukholelwa kuyo 

ngombane? 

 

 

3. Has arguing about the topic with other learners had any influence or impact on your views? (ingaba 

ukuxoxa nabanye abafundi kube negalelo na kwindlela ocinga ngayo ngoku? 

 

4. If yes how? ( ukuba kunjalo cacisa.) 

 

 

5. Will arguing about science topics make you understand them better? How? (ingaba ukuxoxa nabanye 

abafundi ngezinto kukwenza uqonde lula? Kanjani?) 

 

6. Do you think traditional knowledge should be infused in science lessons? Why? ( ingaba inkolela zethu 

zingadityaniswa na xa sifunda ngezenzululwazi? 
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APPENDIX F:  Lesson Plans 

Lesson Plans  

Teacher: Miss 

N. Hlazo 

Grade: 10 School: Winelands Sec 

 

 

 

Term 1 

 

2 

Week 14- 19 July 

21-25   

11-16  

Focus 

Learning 

Outcomes 

 

LO1: AS 2,4 

LO2: AS 2,3 

LO3: AS1 

Assessment 

Standards 

 

Interpret data to draw conclusions: seek patterns and trends in 

the information collected and link it to existing scientific 

knowledge to help draw conclusions. 

Communicate and present information and scientific 

arguments: communicate information and conclusions with 

clarity and precision. 

Explain relationships: express and explain prescribed scientific 

theories and models by indicating some of the relationships of 

different facts and concepts with each other. 

Applying scientific knowledge: apply scientific knowledge in 

familiar, simple contexts. 

Evaluate knowledge and claims: discuss knowledge claims by 

indicating the link between indigenous knowledge systems and 

scientific knowledge. 

Learning 

Outcomes 

and 

Assessment 

LO 1: Scientific enquiry and problem solving skills:  The learner 

is able to use process skills, critical thinking, scientific reasoning 

and strategies to investigate and solve problems in a variety of 

scientific, technological, environmental and everyday contexts. 
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Standards 

 

 

LO 2: Constructing and applying scientific knowledge: The 

learner is able to state, explain, interpret and evaluate scientific 

and technological knowledge and can apply it to everyday 

contexts. 

LO 3: The nature of science and its relationships to technology, 

society and the environment: 

The learner is able to identify and critically evaluate scientific 

knowledge claims and the impact of this knowledge on the 

quality of socio- economic, environmental and human 

development. 

Integrated 

Learning 

Outcomes 

from other 

subjects 

 

Languages 

Life Sciences (effects of lightning) 

Technology ( uses of static electricity in industry; uses of static 

electricity in everyday life) 

History  

Knowledge 

are 

 

Matter and Material 

Theme/  

Content 

 

Electrostatics/ Static electricity 

Concepts 

 

Electrical  charges;  anode; cathode;  attractive and  repulsive 

forces; conductors; insulators 

Prior beliefs 

 

The concepts of:  

negative electron and positive proton;  

electrostatic attraction in everyday life, e.g. hair and comb; 

lightning;  

Sparks seen when taking off a jersey.  
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Teacher 

activities 

Learner activities Resources Assessment 

methods and 

Lesson Outcomes 

Time 

Revise static 

electricity 

concepts. 

 

Prepare and 

demonstrate 

the learner 

activities on 

electrostatics. 

 

Explain 

separation of 

charges. 

 

List 

conductors 

and 

insulators. 

 

Discuss 

lightning and 

its effects. 

 

Facilitate the 

group 

discussions. 

 

List examples of 

static electricity in 

everyday life. 

Summarize 

observations of 

teacher 

demonstration. 

 

Complete the 

activities. 

 

Discuss in groups 

what happens during 

lightning. 

 

Discuss the safety 

rules 

 

Identify the dangers 

of superstitions and 

ignorance when 

dealing with 

lightning. 

 

Plastic ruler, woolen 

cloth, pieces of 

paper,  

string, two balloons 

for each group,  

electroscope, 

polythene strip,   

van der Graaff 

generator,  

 

Books 

Assessment will be 

based on learner’s 

ability to: 

Make and interpret 

observations. 

Read through text 

and respond 

appropriately. 

Communicate 

scientific 

information. 

Describe the forces 

between charges. 

Identify conductors 

and insulators. 

Explain how 

lightning occurs. 

State that static 

electricity is 

created when 

materials are 

rubbed together. 

State that charges 

are separated when 

certain materials 

are rubbed against 

one another. 

State that like 

  

50 

minu

tes 

per 

peri

od 
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Rubric to be used to assess the learner activities. 

Criterion 3 marks 2 marks 1 mark O mark Score 

Making 

observations: 

Ruler and 

balloons 

Complete and 

accurate 

observations 

Some 

inaccuracies in 

observations 

Observations 

incomplete 

Poor attempt/ 

no 

observations 

made 

 

Ask questions 

relating to 

lightning.  

(What is 

lightning? 

How does it 

occur? 

Preventative 

measures 

against 

lightning? 

Beliefs about 

lightning etc.) 

charges repel and 

unlike charges 

attract each other. 

 

Expanded opportunities:  

 

allow learners to discuss using their 

home language so that everyone 

participates 

 

Enrichment and Extension:  

 

uses of static electricity in industry; 

 effects of lightning on the human body  
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Interpreting 

observations: 

Neutral 

electroscope 

Observations 

complete and 

accurate; 

interpretations 

and drawing 

show insight 

Appropriate 

observations, 

but 

interpretations 

or drawing 

show lack of 

insight 

Some 

observations, 

interpretations 

or drawing 

incomplete or 

incorrect 

Poor attempt/ 

no 

interpretations 

or drawing 

present 

 

Interpreting 

observations: 

Charged 

electroscope 

Observations 

complete and 

accurate; 

interpretations 

and drawing 

show insight 

Appropriate 

observations, 

but 

interpretations 

or drawing 

show lack of 

insight 

Some 

observations, 

interpretations 

or drawing 

incomplete or 

incorrect 

Poor attempt/ 

no 

interpretations 

or drawing 

present 

 

Interpreting 

observations: 

Van de 

Graaff 

generator 

 Observation 

and 

interpretation 

complete and 

accurate 

Observation or 

interpretation 

incomplete or 

incorrect 

Poor attempt/ 

no observation 

or 

interpretation 

present 

 

Responding 

to text on 

lightning 

Answers 

complete and 

accurate; 

interpretations 

show insight 

Appropriate 

answers, but 

interpretations 

show lack of 

insight 

Some answers 

incomplete or 

incorrect 

Most answers 

incomplete or 

incorrect 

 

Opinion on 

traditional 

beliefs 

  Unprejudiced 

opinion given 

Opinion 

prejudiced or 

not present 

 

           

Total: 15 marks 

Table to be used to convert marks to the seven- point rating scale: 
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Rating 

code 

Description of 

competence 

Percentage Mark achieved 

7 Outstanding 

achievement 

80 – 100% 12 – 15 

6 Meritorious 

achievement 

70 – 79% 11 

5 Substantial 

achievement 

60 – 69% 9 – 10 

4  Adequate 

achievement 

50 – 59% 8 

3 Moderate 

achievement 

40 – 49% 6 – 7 

2 Elementary 

achievement 

30 – 39% 5 

1 Not achieved 0 – 29% 0 – 4 
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APPENDIX G: Argumentation Worksheets 

Activity 1: Beliefs about Lightning using TAP  

 

Read the newspaper report about an unusual lightning incident that occurred during a 

thunderstorm in Johannesburg on 4 February 2008 and answer the questions that follow. 

 

 

 

1.1 What or whom did Masentle blame when her son was struck by lightning. What did she believe was 

the cause of the accident? State your answer as a claim. 
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……………………………………………………………………………………………………………

……………………………………………………………………………………… 

1.2 What evidence or reasons did Masentle use to support her claim? 

……………………………………………………………………………………………………………

……………………………………………………………………………………… 

1.3 What assumptions does she refer to as a warrant to support her data? State your   answer as a warrant. 

……………………………………………………………………………………………………………

……………………………………………………………………………………… 

1.4 What does Kagiso remember about what happened to him when he was struck by lightning? 

……………………………………………………………………………………………………………

……………………………………………………………………………………... 

1.5 What effect did the lightning have on Kagiso’s body ad on his clothes? 

……………………………………………………………………………………………………………

……………………………………………………………………………………… 

1.6 Based on Kagiso’s account and type of injuries that he sustained, what scientific explanation would 

you propose? State your answer as rebuttal to Masentle’s claim with reasons to support your 

evidence. 

……………………………………………………………………………………………………………

……………………………………………………………………………………… 
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Activity 2: Investigating Lightning using TAP 

 

Individual task 

 Fill in the TAP framework below by writing down your personal narrative experiences, cultural 

beliefs and scientific explanations about the cause and effect of lightning. 

 

CLAIM ( opinion) 

 

 

 

 

REASONS/GROUNDS (support 

your claim) 
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Activity 3: Small group discussion 

 In your groups, share your claims and grounds and record the most interesting explanations, 

beliefs and stories about the cause and effect of lightning. 

 

Name of 

group 

member/ code 

 

 

 

Claim Reasons/Grounds (to 

support the claim) 

Counter claims 

and Rebuttals 

1. 

 

 

 

 

   

2. 

 

 

 

   

3. 

 

 

   

4. 
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Activity 4: Whole class discussion 

 

 Group leaders present the groups’ explanations, stories and beliefs about lightning to the whole 

class. 

Group 

No/Name 

Claims Reasons/ Grounds ( 

(supporting the 

claim) 

Counter Claims/ 

Rebuttals 

1. 

 

 

 

 

 

 

  

2. 

 

 

 

 

   

3. 

 

 

 

   

4. 

 

 

 

   

 

 

 

 

 


