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Abstract 

This study seeks to investigate how the B.Ed Physical Science laboratory work program 

prepares student teachers to handle laboratory work in schools during teaching experience. 

Experimentation is what separates the scientific disciplines from other disciplines in the school 

curriculum, yet research has shown that in many schools teachers are not carrying out 

laboratory work (Wilkinson & Ward, 1997). The few practical’s that are carried out are 

demonstrations that are targeted at meeting the basic science curriculum requirements. While 

some researchers (Dillon, 2008; Langley, 2014; Toplis, 2011; Wilkinson & Ward, 1997) have 

argued that teachers in schools have little time and resources available for meaningful 

laboratory work, due to unwieldy and rigid curriculum, other researchers (Hodson, 2007; Staer 

et al., 1995; Abd-El-Khalick & Lederman, 2000) point out that the problem could equally be 

that the teachers lack the practical skills themselves, to carry out laboratory practical work, let 

alone, training their students to do the same.  

This study, will therefore investigate how well B. Ed 4th year Physical Sciences students have 

been prepared to run practical’s as pedagogical tools for motivation, modeling scientific 

practice, teaching about the nature of science and acquiring manipulative skills necessary for 

the handling and usage of scientific equipment.   
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Chapter 1: Introduction to the study 

1.1 Introduction 

Much research has been done about learners and teachers’ perceptions of practical work and a 

lot of research has been done on the purposes of practical work. However, Hodson (1996) 

found that there is limited engagement taking place in practical work and it was more like 

following a recipe rather than understanding what was being done. In South African Schools, 

despite the aims and objectives that are outlined in the CAPS document, it is still a challenge 

for some teachers to carry out this practical work. Ramnarain (2011) did research in South 

African schools and found that practical work lacks the freedom to inquiry and experiment 

which results in teachers’ demonstrating and using ‘cookbook recipes’ where learners’ follow 

instructions given by the teacher. Many teachers still use common approaches which consist 

of traditional experiments which is more illustrative than enquiry based (Villanueva & Webb, 

2008). Due to this approach of guiding learners, many teachers find it difficult to implement 

CAPS as the expectations as mentioned in the document are more demanding then following 

instructions. These expectations involve “Practical investigations and experiments should 

focus on the practical aspects and the process skills required for scientific inquiry and problem 

solving. Assessment activities should be designed so that learners are assessed on their use of 

scientific inquiry skills, like planning, observing and gathering information, comprehending, 

synthesising, generalising, hypothesising and communicating results and conclusions. Practical 

investigations should assess performance at different cognitive levels and a focus on process 

skills, critical thinking, scientific reasoning and strategies to investigate and solve problems in 

a variety of scientific, technological, environmental and everyday contexts” (Department of 

basic Education, 2011, pp 144).  

1.2 Context of the study 

Curriculum reforms  that is the NCS (National Curriculum Statement), RNCS (Revised 

National Curriculum Statement) and CAPS (Curriculum Assessment Policy Statement) came 

up with ways of moving away from the traditional rote teaching and learning to more 

interactive ways of teaching and learning. One of the strategies recommended by Abrahams 

& Millar (2008) is to ensure more active engagement of learners is through engaging learners 

in practical work. The South African Science curriculum requires learners to engage in 

practical work. One of the specific aims in CAPS physical sciences is that learners should be 
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able to carry out investigations and experiments (Department of basic Education, 2011). 

Practical work is part of the curriculum as mentioned above yet according to Hodson (1991), 

even though practical work is practiced in some schools; it is still ill-conceived, confused and 

seen as unproductive by teachers.  

My research is based in the Wits School of Education and 6 schools that the B.Ed physical 

science 4th year student teachers attending for teaching experience. These pre-service teachers 

major subject is Physical Science. Looking at the context of the schools, they are all 

government schools situated in Johannesburg and 1 school in the Vaal.  The schools consist 

of a mix of learners. The schools were chosen by the students. 

1.3 Rationale  

How can we expect learners to be the future scientists when teachers’ are failing to teach the 

skills of science. Ogunmade (2005) argues that teachers lack motivation, lack of resource 

materials, infrastructure is poor, negative attitude of learners’towards science and lack of 

teaching skills and competency in the subject matter. The reason for doing this research was 

to argue that practical work improves teaching physical science and it will clarify the 

importance of linking theory to the practical part of it. This study could be used as a 

foundation to improve the B.Ed practical science 4th year program by finding the gaps and 

also assist in the curriculum as some teachers refrain from practical work as they are not 

confident enough or do not have the knowledge and skills as well as support. According to 

Abrahams and Millar (2008), the house of commons Science and technology commented 

(2002) that in their view, “practical work, including fieldwork, is a vital part of science 

education”. Practical work assists students to develop their understanding of science and 

appreciate that science is based on factual evidence and acquires skills such as manipulative 

skills which are important (Langley, 2014) in order to progress in experimental and 

investigative work (Abrahams & Millar, 2008).   

Abrahams and Millar (2008) further argue that the current setup of laboratory work 

contributes little to learning. However, as seen in Figure 1.1, practical work is the foundation 

of getting learners interested and active in the science community of practice. It is all about 

motivation, linking theory with practical work, development of manipulative skills and the 

nature of science. Through practical work, learners are able to implicitly understand the 

nature of science and how scientists function. It is all about taking the theory and applying it 



9 
 

in everyday situations and also looking at the relevance of skills acquired to challenge present 

technology. Figure 1.1 shows the gap that exists in pre-service teachers when it comes to 

their preparation for teaching practical work. It shows how this study contributes to 

understanding practical work by pre-service teachers in their teacher training program. 
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Figure 1.1: Gaps that exist in B.Ed training  

 

1.4 Problem Statement 

The fundamental purpose of practical work in school science is to help students make links 

between the real world of objects, materials and events and the abstract world of thought and 

ideas (Abrahams & Millar, 2008; Brodie, 1978; Millar, 2004). The purpose of practical work 

is viewed differently by teachers and student teachers. In the B.Ed program practical work is 

examined whereas in schools practical work is not examined but assessed. This assessment is 

not adequate as most of the learners work in groups and share results due to a lack of 

equipment. For the B.Ed practical work examination is a good way to check that student 

teachers have acquired the requisite skills necessary to conduct practical work in their own 

schools upon graduation. 

As a laboratory demonstrator within a teacher education institution, I have seen the changes 

and development that take place from a first year to a fourth year physical science student. 

From students who have never been in a laboratory to students who have always worked with 

equipment. However, I still feel more could be done to prepare our students for the reality of 
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school life. As a student teachers going on teaching experience I used to be preoccupied with 

the need to impress my tutors by designing creative lessons. However, as an actual classroom 

teacher, one does not get the time for such creativity.  One can argue that a student teacher no 

matter how detailed the lesson plan can be at a university level when they face real challenges 

of the classroom, they often abandon new practices and revert to the teaching methods their 

teachers used (Mji & Makgato, 2006). When we look at the B.Ed 4th year course we want to 

see what the course offers to assist students to carry out practical work in schools confidently 

and also to motivate learners’ to choose physical science. We then look at that transformation 

of theory and practical work acquired in the B.Ed 4th year course and how it is transferred in 

schools to the learners’. In schools we look at what practical work is being done and is it 

being done as well as why those practical experiments were chosen by the student teacher 

and how it is planned for. The problem here is that students do not seem to implement what 

they learn in the university. Research has shown that students can do practical work 

themselves at their university levels (Hodson, 2009) but teaching learners through practical 

work is still a challenge. One could pose a question on how these pre-service teachers were 

trained. This is what I wanted to understand while taking into consideration their perceptions. 

1.5 Purpose of the study and Research Questions 

The primary purpose of this study is to investigate how pre-service teachers transform their 

practical skills that they learn in the University to the school context during their practice.  

The study was guided by the following research questions: 

1. What is it that lecturers say about the objectives of the Physical Sciences IV course? 

2. What practical activities are carried out by pre-service teachers? What is the 

importance of these practical activities according to the pre-service teachers? 

3. What are the perceptions of B.Ed 4th year Physical Science teachers with regards to 

practical activities during their teaching experience? 

4. How are practical skills transferred from B.Ed to a school context? 

1.6 Conclusion 

This chapter aimed at providing the reader with the introduction and background of the study. 

The study is generally based on using practical work in science as a way of enhancing learner 

understanding. I started by providing the context of the study and locating the study within 
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the South African curriculum by arguing on the necessity of practical work. I then argued that 

this study is significant for teachers to notice their practical work skills and how their skills 

can actually enhance learner understanding. I then looked at the problem statement and 

argued that practical work is still not taken seriously in many science classrooms and that 

teachers are still not competent enough to run practical lessons. I finally presented research 

questions and stated that the purpose of the study was to look at how pre-service teachers are 

prepared to teach practical work in their teaching experience. 

This report consists of five chapters. The first chapter deals with the introduction and 

background to the study. In the second chapter, I deal with the theoretical framework and 

literature review. I then move to chapter 3 where I deal with the methodology and research 

design of my study. Chapter 4 looks at the analysis of the data, research findings and 

discussions around those particular findings. I then conclude the study in chapter 5 by 

summarizing the findings to the research questions and also looking at some 

recommendations and implications emerging from the study. 
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Chapter 2: Literature Review and Theoretical Framework 

2.1 Introduction 

Today’s science education offers an opportunity and necessity for including a wide variety of 

instructional activities. As science teachers we look for every opportunity to adopt ideas that 

we see, hear, or read about that would add a spark to our regular lesson. It is easier for 

learners’ to understand concepts that they can experience hands-on. Taking part in laboratory 

activities is considered to be an important activity for all science learners to engage in. 

However, learners from disadvantaged backgrounds have fewer opportunities. Gega (1990) 

notes that science teaching is more understandable when linked to things that can be seen. 

Practical work encourages learners to engage with the process of learning and thereby 

promotes positive student attitudes. Loucks-Horsely et al., (1990) argue that science 

education should give children an opportunity to explore how things work firsthand, through 

activities and experiences with a wide variety of materials. 

In this chapter, I deal with literature review and theoretical framework. I start by looking at 

the aims of science in the South African curriculum and how these aims are met or not met 

for the purposes of learner understanding. I then look at the history and philosophy of science 

and how this is linked to practical work. I then argue for the purpose of practical work in 

science together with views on practical work. I then discuss how language and other factors 

can enhance or hinder the acquisition of science concept in practical work. I finally explain 

theoretical perspectives which guided my study. 

2.2 Aims of the South African CAPS curriculum 

Generally, the aims of science education can be summarized as follows:  (1) to help students 

to gain an understanding of as much of the established body of scientific knowledge as is 

appropriate to their needs, interests and capacities and (2) to develop students’ understanding 

of the methods by which the knowledge has been gained and our grounds for confidence in it 

(Millar, 2004). As laid down in the Curriculum and Assessment Policy Statement (CAPS) 

(Department of Basic Education, 2011a), there are prescribed practical activities for grades 

10 to 12 that emphasize integration of practical work with classroom theory-based science 

teaching (Department of basic Education, 2011a). Because these practical activities are 

prescribed, teachers have a choice of doing alternatives based on the availability of resources. 
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However, it looks like the availability of resources does not make much difference. Teachers 

who have resources in their schools do not engage in practical work because they just do not 

have the necessary skills for that. Teachers expect learners to be able to do experiments carry 

out investigations and do projects as part of their assessment but they themselves need to be 

confident and skilled when carrying out experiments.  

Pekmez, Johnson and Gott (2005) view practical work in a positive manner whereby it helps 

and assists with the development of skills. Perkins-Gough (2007) looked at practical work as 

a development of team building. One of the objectives of the Science 4th year course is for 

students to collaborate and work as a team. This is something that “The National Curriculum 

Statement Grades R to 12 aims to produce learners that are able to work effectively as 

individuals and with others as members of a team” (Department of Basic Education, 2011a, 

pp. 5).  

It is necessary to compare and argue that the school program and the BEd 4th year programme 

are similar in some aspects but at the same time differ with regards to aims and objectives. 

Let’s take a look at the BEd 4th year program. (Annexure 2) States clearly the objectives of 

the BEd 4th year program and how this program emphasized on trying to perfect their skills 

and content learnt as well as growing there confidence in doing practical work without 

hesitation or fear. When looking at the CAPS document page 9 and 11 (Annexure 3) the 

specific aims of physical sciences is not as explicit as the BEd 4th year. The specific aim is 

more to equip learners for a career that involves physical science whereas the BEd 4th year is 

part of a degree choice in science education which is science specific. The overview of 

practical work mentioned in the CAPS document page 11 (Annexure 3) clearly states that the 

reason for practical work is to link theory and practical. The BEd 4th year and CAPS both 

align with the aim to link theory and practical but the BEd 4th year goes on to master those 

skills beyond a classroom environment in order to enhance the quality of students’ learning 

and to promote job satisfaction once they have qualified. 

Researchers like Abrahams and Millar (2008) argue that teachers are not implementing 

practical work. This view is however countered by Akinbobola and Afolabi (2010) who 

believe that the acquisition of science skills is an important indicator of transfer of knowledge 

which is necessary for problem solving and functional living. Again, this is what the CAPS 

curriculum strongly encourages (Department of Basic Education, 2011a, pp.8) The CAPS 

document has practical work in a form of practical experiments, investigations, 
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demonstrations and projects (Department of basic Education, 2011a, pp.11 section 3 ). The 

activities (see Annexure 3) are meant to develop problem solving skills and scientific inquiry. 

Skills such as observation, manipulation, analysis, data collection are being a seen as 

important. The CAPS document also stipulates that practical work has to be “integrated with 

theory to strengthen the concepts being taught” (DoE, 2011, p11).  

In South African schools, the implementation of CAPS, with regards to practical work in 

science, seems to be a challenge for both learners and teachers looking at the practical part of 

it. Ramnarain (2011) found that in South African schools, most teachers opted to teach using 

demonstrations instead of experiments which require learners to deal with apparatus because 

of shortage of equipment. Even where equipment was available, teachers claimed that asking 

learners to do practical work was a waste of time as they had a lot of curriculum content to 

cover. In some instances, teachers themselves lacked the confidence to carry out practical 

experiments, and they frequently complained of lack of support from the department. The 

argument about lack of adequate time to do practical work has also been raised by Abrahams 

and Millar (2008) in the UK. They observed that teachers used ‘recipe style’ tasks instead of 

open-ended investigations because they did not have sufficient time. Many studies have 

shown according to Clackson and  Wright, (1992); Kirschner, (1992) and Abraham and 

Millar (2008) that learners do what teachers ask of them and the most common practical work 

followed is that of a ‘recipe’ style. Follow the recipe get the expected results and write a 

report that most of the time is done step by step by the teacher. 

Much is known about the prescribed practical work in the CAPS document but very little 

effort has been made into actually carrying out this practical work as some schools in South 

Africa are equipped while others, mainly in rural areas do not have the apparatus or 

laboratories to conduct this practical work. It is not only the underprivileged schools that do 

not conduct practical work but schools that do have the equipment also seem to refrain from 

practical work due to time and the lack of meaningful use and skills of practical work 

(Hodson, 1990; Stoffels, 2005; Toplis & Allen, 2011).  

Recognizing that practical work has always been an integral part of engaging learners to 

concrete learning experiences in science classrooms (Hofstein & Lunetta, 1982), the South 

African schooling curriculum, assesses practical work through coursework.  However, the 

practical work in schools is marked by using rubrics and right or wrong answers (Annexure 
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3). Therefore, this denies learners the opportunity to carry out open-ended investigations 

where they can explore different things.  

Bennet (2003) defines enquiry based teaching as the art of developing challenging situations 

in which students are asked to observe and question phenomena, pose explanations of what 

they observe, devise and conduct experiments in which data are collected to support or 

contradict their theories, analyze data, draw conclusions from experimental data, design and 

build models, or any combination of these. Such learning situations are meant to be open-

ended in that they do not aim to achieve a single ‘right’ answer for a particular question being 

addressed but rather involve students more in the process of observing, posing questions, 

engaging in experimentation or exploration and learning to analyze and reason”. By this 

definition we can argue about the approach to practical work in the CAPS document and the 

challenges teachers are faced with. Villanueva and Webb (2008) support the ineffectiveness 

of these inquiry based activities if not supplemented with minds-on activities that is writing 

and reading tasks that is facilitated, keeping them focused. According to Hurd (1969), the 

importance of practical work is to develop cognitive skills and practical work problems need 

to be approached using inquiry processes.   

Abrahams and Reiss (2012) emphasize the effectiveness of specific practical tasks, rather 

than practical work in general. This means that each practical task must have an objective and 

must be chosen for a reason to be part of the CAPS document. Abrahams and Millar (2008) 

mention that laboratories play an important role in a learner’s learning experience and this 

factor should encourage learners to pursue science at tertiary levels. By being in a laboratory 

Abrahams (2009) refers to it as ‘situational interest’ which refers to the environment or 

situation students are in.  However, if this laboratory work is not done by learners or not done 

at all, how can we then expect learners to even know what communities of science entails and 

how their knowledge and skills can be used to improve the economy and develop technology 

for the future? 

Ramnarain and Fortus (2013) conducted a study to determine ‘South African Physical 

Sciences teachers’ perceptions of new content in a revised curriculum’ found that teachers 

mainly covered syllabus for examinations purposes and this involved rote learning as learners 

do not have the time to apply the knowledge practically. Schools thrive on exam pass rates 

but even though they claim to develop learners to learn each and every domain, the schooling 

communities are still unable to produce practitioners in every domain. Schooling 
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communities preach that learners should solve problems. These problems can be solved as 

“just plain folks” (Brown et al., 1989) but in schooling communities these solutions will not 

be accepted as learners are provided with certain tools to solve specific problems that will not 

be relevant to normal situations in the world but rather “textbook” problems. Learners in 

schooling communities are just learning about subjects and not directly engaging with the 

subject itself. If this engagement is not used effectively, then there won’t be any learning 

(Lave & Wenger, 1991). 

2.3 History and Philosophy of Science 

 What is the History and Philosophy of Science? HPS (History and Philosophy of Science) 

“focuses on the historical development of science that learners should know as long as they 

learn science in a historical context, the focus of teaching acquisition to understanding the 

process of doing science” (Hottecke, 2010, p.4). It is therefore important that teaching 

science incorporates the history and philosophy of science. More specifically practical work 

should reflect the philosophy of science which is manifested in the nature of science. Nature 

of science is all about linking the real world with everything around them.  

By mentioning scientists and their achievements learners are able to understand how the 

concept began or can trace back what scientists did and how science has improved to what 

they are exposed to today. Hottecke (2010) states that the knowledge from the past is very 

important as it forms the foundation of what we know now. Furthermore, it guides our 

understanding of the current knowledge and the importance of practical work in the scientific 

community. HPS is focused on learner-centered activities like “experimenting, making 

observations, discussing and role-play, a variety of open-ended methods of teaching and 

learning science” (Hottecke, 2010 p4). It is important to incorporate it in science teaching and 

practical work because it stimulates learner’s interest by discussions and sharing ideas as well 

as generating and evaluating scientific evidence among the learners. Learners must appreciate 

the role of historical concepts and knowledge for their own learning (Hottecke, 2010). By 

engaging learners in practical work they are able to acknowledge the evolution of scientific 

knowledge as well as the concepts discovered which explains the history and philosophy of 

science. 

HPS materials must relate to the concept being taught and used appropriately. Instruction is a 

key point in HPS which must be made clear to learners on HPS materials and verbal 
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instruction in the class. Learners are expected to appreciate that there are questions to ask and 

to begin to think not just about answer, but what would count as answers, and what kinds of 

evidence would support our answers (Matthews, 1992). These new teaching materials allow 

teachers to question learners differently in class and in an assessment. The expectation of 

learners’ is that they are able to answer questions that involve theory application and 

calculation as well as everyday incidents that happen and how that would go about 

investigating what happened during the car crash that caused the damage and what could 

have been done to save the passengers. All the safety measures a car has for example seat 

belts and airbags as well as the speed of the car. They must write a report on their findings 

and calculations as well as their solutions to the problem. In this way the learners are able to 

use evidence in relation to theory justification, use scientific methods to solve, explain and 

predict (Matthews, 1992). This method of teaching can help learners with misconceptions 

especially in mechanics. This method can be time consuming and not practical to apply to 

every concept in science, but sometimes analogies and models can be used to help learners 

understand abstract concepts easily. By observation learners’ who are visual learners tend to 

excel as they are able to relate to the concept better. Learning the law or definition does not 

accomplish any learning and no understanding. A learner needs to observe and experiment to 

satisfy need for knowledge. The teacher needs to give the learner a chance to experience the 

truth of the theory by experimenting and guiding learners to the outcome by asking questions 

and stimulating the learner. 

Science is not just about an ideal world, or an abstract world or mathematical calculations but 

it also is about the real world. History and philosophy can make the idealizations of science 

more human, understandable, and explain them as artifacts as their own right to be 

appreciated”, (Matthews, 1992). By using different approaches one is able to make learners 

like scientists and also to make learners’ aware that there is more to science than just the 

classroom. It’s not just about a textbook and calculations and listening to the teacher or 

lecturer, but that it is about them, their thoughts, ideas and discussions about a concept and 

how well they understand it.  
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2.4 Views on practical work and factors that inhibit practical work 

Several researchers view the purpose of practical work differently. According to Tamir 

(1989), practical work develops positive attitudes towards science. This suggests that 

practical work is used to help off-set the image of science as ‘difficult’, ‘dull’ and ‘boring’ 

(Abrahams, 2009).  On the other hand, Abraham and Millar (2008) looked at the domains of 

knowledge and ideas, and argued that practical work is effective in helping learners to 

remember ideas built behind the phenomenon and the practical aspects of experiments. 

Practical work reposes the hidden agendas that each practical has in order to get learners to 

think differently and ‘out of the box’. It is all about getting learners’ to move from abstract 

level of science to a more concrete level where learners are able to see, do and apply 

(Hodson, 1990). We need to make the abstract thought a mere reality and allow learners to 

think out of the box and explore the unimaginable. But, how can we do this when we limit 

ourselves and our teaching to just textbook definitions and problem solving.  

According to Ogunmade (2005) “quality teaching is a backbone of any educational system 

for developing scientifically literate citizens”p34. Ogunmade (2005) further explains that if 

teachers have the correct knowledge and skills there is no curriculum that can hinder their 

teaching abilities. He further goes on to say that with skilled, talented and dedicated 

professional teachers there is no reason for learners not to achieve high levels of 

performance. Learners are influenced on how they are taught as it isn’t the subject that you 

remember when you leave school but rather the teacher that taught it to you. This involves a 

teacher’s pedagogical content knowledge (PCK) which plays a vital role not just in teaching 

but the whole atmosphere of the class. PCK is a concept that was introduced by Shulman 

(1986) by arguing that it is one of the teacher knowledge domains that they need to have in 

order to teach effectively. This implies that if teachers lack the content-knowledge they will 

be unable to understand the practical and its aims and objectives and therefore this will result 

in practical work being in-effective. Laboratory work aids in social relationships in a 

constructive manner if planned well.  

Teachers need the appropriate knowledge to carry out the investigation and they need to help 

their learners’ by mediating them along the way to achieve the expected results. What we 

referring to here is clearly stipulated by Vygotsky (1978) which he refers to as the Zone of 

Proximal Development (ZPD). The Zone of Proximal development is defined as the “distance 

between the actual developmental level as determined by independent problem solving and 
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the level of potential development as determined through problem solving under adult 

guidance or in collaboration with more capable peers” (Vygotsky, 1978, p.33). It is very 

important for teachers to know their learners’ prior knowledge which could be made easy by 

using the ‘science notebook’ method (Villanueva & Webb 2008; Nesbit et al. 2003). This 

approach of using a science notebook will allow teachers to see how and what learners do and 

think when carrying out experiments. Hodson (1998) points out that experiments and theory 

are tools in the thinking process involved in the quest for satisfactory and convincing 

explanations. We also think that in the process of learning physics experiments and theory 

also function. This ZPD that Vygotsky (1978) refers to guidance made by teachers and 

instruction plays a vital role as this will result in more learning than discovery if instructions 

are clear (Kirschner et al., 2006). 

Despite being reminded about the importance and purposes of practical work, many teachers 

still resort to teaching using approaches which are more teacher-centered and prefer 

demonstrations. It is however understood, that teachers sometimes resort to demonstrations 

due to lack of equipment which is a problem in many schools (Hofstein & Lunetta, 1980) 

especially in South Africa. Therefore, Thair and Treagust (1999) placed emphasis on student-

teacher interaction. This suggests that a teacher must stimulate students by constantly asking 

questions during a demonstration in order to gain maximum output from them. Tamir (1989) 

stresses on practical work being conducted correctly as this can mislead learners if the 

practical work is not done properly. Teachers need to be prepared and plan well in advance in 

order for practical work to be effective.  

Time is one of the biggest factors that most teachers complain about practical work and the 

completion of syllabus (Abrahams & Millar, 2008; Langley, 2014 & Howie, 2003). 

Ramnarain and Fortus (2013) found that the implementation of the curriculum was affected 

by many factors and one major one was the overload of content which most teachers 

concentrate on as this is examinable. The curriculum unfortunately does not examine 

practical work which Tamir (1972) views as a unique mode of assessment where one 

monitors what the student does in the laboratory regarding the growth and development of 

inquiry and other laboratory skills.  According to Villanueva and Webb (2008) teachers do 

not necessarily try experiments out of the curriculum and choose to do traditional 

experiments which are not confined to the South African context and this lack of interest and 

fun in teaching can be attributed to teacher’s lack of pedagogic content knowledge.  
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Lave (1996) defined learning as an aspect of changing participation in a changing practice. 

She theorized that learning is social and collective. Learning is a part of participation in 

socially situated practices (Lave, 1996). Fundamentally, this means that Lave believed that 

learning, within and external to school, progresses through collaborative social interactions 

and that knowledge is socially constructed. Lave (1996) concluded that “informal” practices 

in which learning takes place in apprenticeship are influential and strong. Her theory of 

learning and development is based on the premise that learning is a part of changing 

participation in changing “communities of practice” (Lave and Wenger, 1991). Schooling 

communities do what they do in order to complete a curriculum and allow learners to have 

sufficient knowledge to enter the outside world. So, practical work makes communication 

skills possible and learners are able to form learning communities of practice which do not 

only focus on learning science but extents to improving social skills. 

Another factor mentioned is the lack of resources. Laboratory environments do not confine a 

teacher to a classroom. Practical work involves going out and interacting with the 

environment to stimulate learners’ and also create a positive working environment. Baird 

(1990) who observed that the laboratory learning environment illustrates a radical shift from 

teacher-centered to learner-centered by directing learning to purposeful inquiry (Hofstein & 

Lunetta, 2003). However, Gunstone and Champagne (1990) argue that in order for 

meaningful learning to take place in a laboratory one has to be given sufficient time and 

opportunities for interaction and reflection. This, unfortunately is something that the 

curriculum lacks. Many arguments are raised against laboratory work by Hofstein and 

Lunetta (1982) which include competency of teachers to use the laboratory effectively, too 

much emphasis on laboratory work can lead to little science being learned, many of the 

experiments are trivial and often experiments done are unrelated to the interest of the 

learners. It is not always about having expensive resources, but merely having a teacher that 

can use daily things to conduct an experiment that will have the same effect.  

Different levels of conceptualization are part of teaching and learning in science. Learners’ 

must be able to relate different quantities to each other and they need to look for relationships 

between variables. But how can this be achieved if a learner does not even know what the 

apparatus looks like or how to conduct the experiment. We are faced with such challenges in 

our first year when students enroll with no knowledge or limited knowledge of science and 

are now expected to conduct experiments following a method but have no idea what 

apparatus to use. Kruglak (1958) suggested that it is impossible to measure certain neuro-
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muscular laboratory skills by means of paper-and-pencil tests. A student might get a perfect 

score on written tests but not be able to handle apparatus (Hofstein & Lunetta, 1982).  

Hofstein and Lunetta, (1982); Thair and Treagust, (1999); Hodson, (1990); Bennett, (2003), 

Abraham and Millar, (2008) are some researchers that view practical work in a negative way 

as they “suggest that much of what takes place in school laboratories is of little educational 

value, ill-conceived, unproductive and not serving its purpose in science classrooms. For 

many children, what goes on in the laboratory contributes little to their learning of science”. 

A very important concept was mentioned by Thair and Treagust (1999) that the general 

cookbook recipe approach to the completion of practical activities may account for low 

student achievement in the area of identifying and defining variables. Also, Gyoung and 

Mijung (2010) found that discipline was one of the problems pre-service teachers were faced 

with regarding safety precautions and “questioned whether or not it would be still worthwhile 

doing practical work in spite of the burden of taking responsibility for possible accidents”. 

Unfortunately the current situation in South African classrooms is the fact that classes have 

40 learners or more and this can pose a problem when doing practical work with dangerous 

chemicals and equipment. However, Gyoung and Mijung (2010) were also faced with the 

problem of having almost 40 learners in a classroom and pre-service teachers did not find it 

an easy task and felt they would rather not do practical work but were pressured between the 

interest of the learners and the control issues.  

Practical work is said to be theory in practice, however, Abrahams and Saglam (2010) 

disagree as they found that “in all science subjects, there was plenty of practical work being 

done but it was not well integrated with the theory and it was unlikely to achieve the unique 

educational value often claimed [by theorists] for it”. Abrahams (2009) argues that the 

number of pupils choosing ‘A’ levels decrease in physics and chemistry. This seems to be a 

trend as learners tend to choose other subjects rather than doing science. At university the 

number of physical science students is also affected as not many tend to choose physics and 

chemistry as their majors.   

2.5 Language and practical work 

 Language is not just a subject but part of life as a science teacher and a person. For most 

learners having to receive their schooling in a different language than the one they were 

raised in presents a series of challenges.  In recent years the socially orientated theories of 
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Vygotsky and that of situated cognition have had a growing influence on research in the area 

of language and learning (Rollnick, 2000).  Vygotsky sees language as the mediator of 

thought.  How can a student comfortably engage in the steps involved in solving problems 

and doing any task, if the language is not one in which they can express themselves fully. 

During their time at school, learners have to express themselves constantly through writing 

and/or speech. This becomes a daunting task for someone using their second or third 

language. Gee (1997) states that without reference to a community of practice, even genres of 

writing have no meaning. First language speakers will find it much easier to master a genre 

like a laboratory report or research as they are better able to identify the appropriate register 

to use. Second language students should first try to make sense of the language before they 

can even begin to look at the genre. This means that to master writing and speech in a science 

classroom all students should have experience and familiarity with the activities and second 

language students are doubly challenged for they have to learn both the social practice of the 

language and its place in the new social practice they are attempting to join, in this case, 

science (Rollnick, 2000). 

 “All of what we customarily call ‘knowledge’ is language. Which means that the key to 

understanding a ‘subject’ is to understand its language … what we call a subject is its 

language. A ‘discipline’ is a way of knowing, and whatever is known is inseparable from the 

symbols (mostly words) in which the knowing is codified” (Postman & Weingartner, 1971, p. 

102). This basically means that words are a function of symbols through which we order and 

relate whatever it is that one deals with (Postman & Weingartner, 1971). Science words are 

aligned to the science context and according to Postman & Weingartner (1971), if one does 

not know the meanings of science words they do not know science. The classroom 

communication needs to be more language centered to serve the learning demands (Oyoo, 

2009). This nature of communication and interaction enables both the teacher and the learners 

to have a shared meaning of all science words. The teacher’s proficiency in the instructional 

language needs to be appropriate to the learning demands. Learner’s proficiency in any 

instructional language is a necessary first step for all learning. Therefore, language in 

teaching practical needs to be a priority to enable proper acquisition of concepts. 

When teaching science in school, we sometimes use different words like velocity, period, 

amplitude etc. that allows learners to no longer just use speed and time and height but it 

teaches them to use terminology that can be incorporated into their everyday lives however 

everyday language is not always scientific and precise. It gives them a wider range of 
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vocabulary that helps them to think about things differently therefore changing how people 

talk changes how they think (Boroditsky, 2011). Language makes it easier or harder for us to 

learn new things which mean that one has to understand and make sense of what they 

learning in their first language. Scientific language, with its own unique lexicon, grammar 

and semantics, has evolved from everyday language to meet the needs of the scientific 

discipline (Seah et al., 2014). Explanations are important as this dialogue facilitates the 

teaching and learning scientific explanation and also contribute to discussions on what 

scientific literacy is. Classroom language has two components that consist of technical and 

non-technical terms in the science context. The technical words or terminologies are specific 

to the science subject, and these may be referred to as science terms. The non-technical terms 

is the medium of classroom instruction or interaction from the technical terms. Moreover 

scientific explanations of macroscopic phenomena are taught using three levels of 

representation which is macro, submicro and symbolic levels (Mokiwa & Msila, 2013). 

These technical and non-technical can hinder the development of practical skills in a 

classroom. Teachers need to communicate carefully with learners to maximize learning and 

to make practical work worth doing. 

Grammar is important in each language and this grammar plays an important role in the 

vocabulary used. The focus in science language was on a Lexico-grammatical level which 

looks at vocabulary and grammar combined. It is argued by Halliday & Martin (1993) that 

lexicon-grammatical features typical in scientific language are functional in constructing 

scientific understanding and can thus not be replaced by everyday language. By taking the 

importance of language into consideration increases focus on the discourse and 

communication and the linguistic perspective on students’ explanation becomes interesting. 

The formation of these kinds of explanations in the learning could be regarded as part of 

fundamental notion of scientific literacy. And from the linguistic perspective, explaining 

events scientifically is regarded as a more advance language domain. Another form of 

language in science is the use of science diagrams which is also a form of learning aids. This 

form of diagrams is a form of visual literacy which makes meaning in the form of an image 

(Preston, 2015). Preston (2015) claims that one is not fully scientifically literate unless he or 

she is competent in using science diagrams and representing what they have been doing in 

practical diagrammatically. Which then brings us to practical work stated by Ferreira (2011) 

who suggests that getting learners to do practical work will allow learners’ to discuss and 
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share ideas and it will develop their language skills, but this can only happen if learners’ and 

the teacher revise to read proficient in the same language.  

Hogstrom (2010) argues that lab work has the potential to assist students learn scientific 

concepts, draw students attention and motivation to learn scientific inquiry as well as give 

students a chance to learn practical skills and enhance their problem solving abilities. During 

practical work teacher-learner interactions are important. This talk and action helps learners 

make decisions and be able to conduct laboratory work easier and with more confidence 

(Hogstrom et al., 2010).  Language is constantly being used in a science classroom regardless 

of what language it is. With common language proficiency, communication of science 

concepts is possible. However these science concepts are sometimes code-switched when 

teachers feel that a concept is not being understood especially when there a barrier in 

language proficiency between the teacher and the learner in the language of instruction.  

Furthermore, problem solving generally requires a series of steps, including the analysis of 

the problem, generating possible solutions, testing solutions and modifying the behaviour, or 

switching strategies when a solution is unsuccessful,(Baldo, Dronkers, Wilkens, Ludy, 

Raskin, & Kim, 2004). These steps are all part of the thought processes that will lead us to a 

solution and in order to solve problems effectively, we have to develop the correct thought 

processes. 

When considering all the points above we have to agree that successful learning can only take 

place when a student has mastered writing and speech in the language of instruction.  

Teachers using methods of scaffolding and code switching during their teaching will find that 

it helps students to cope with speech and writing in their own but especially in a second or 

third language. It is a pre-requisite for understanding teacher practices and their ability or 

inability to scaffold learners’ understanding with language awareness. Teachers also have to 

be made aware of these findings as they are the ones in power to change these practices and 

be able to make a change in terms of conceptual development. What I realized is that all what 

we call teaching and learning strategies including practical work are underpinned by language 

because they cannot be used without communication. Communication all takes place through 

language and it should be treated with care as it can either break or build a learner’s mind 

when used without conscious and with awareness respectively (Haug & Odegarrd (2014).  

English being the language of power and being dominant in South Africa as claimed by 

Probyn (2005) is still not a language that seems to be used by all. Reason for this is I believe 

code-switching as learners’ could depend on this and be lazy to actually try and understand in 
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English. It’s also the teacher’s duty to better their own language skills in order to make a 

success out of their subject and their learners’.  

 It is important for learners’ to understand science as a language and science language as it is 

our duty as a teacher to help learners understand this language in both contexts and use it not 

only in a scientific community but also in their everyday lives. More importantly it is 

important to scaffold practical work with language awareness in order to maximize learning. 

Please re-structure your arguments so that you reduce repeating the same ideas again and 

again. 

2.6 Theoretical perspectives: Inquiry-based learning 

According to Hodson (1990), most teachers did practical work but did not implement it with 

an inquiring perspective. Practical work is a part of all subjects but just plays a more vital role 

in science as this concept has gained the interest of many researchers’ and has since evolved. 

Teachers unfortunately did not use practical work effectively as they were unaware of how to 

use it as a teaching and learning tool in the classroom. Stoffels, (2005); Abrahams & Millar, 

(2008) reveal to this day that teachers’ still do not know the main purpose of practical work. 

South African schools unfortunately face many problems and one of them is textbooks that 

not all learners have. Some schools have textbooks but might lack in outlining the aims of the 

practical exercise and how the practical could relate to learners everyday lives (Muwanga-

Zake, (1998). Muwanga-Zake (1998) argues that these practicals that are done in classrooms 

do not challenge learners to think intellectually.  

Inquiry-based learning is the theory which guided my study. What is inquiry based learning 

and how does this play a role in the BEd 4th year course and in school? Inquiry-based 

learning is based on the recognition that science is essentially a question-driven, open ended 

process and that students must have personal experience with scientific inquiry to understand 

this fundamental aspect of science (Edelson et al., 1999). Inquiry experiences are said to 

improve a students’ understanding of science content and practices (Edelson et al., 1999). 

Inquiry based learning can provide students with 3 interrelated learning objectives, (1) the 

development of general inquiry abilities, (2) the acquisition of specific investigation skills 

and (3) the understanding of science concepts and principles (Edelson et al., 1999). 
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General inquiry abilities involve the pursuit of open-ended questions which can be driven by 

learners with the help of teachers. It includes posing and refining research questions, planning 

and managing an investigation, and analyzing and communicating results (Edelson et al., 

1999). These abilities could be a challenge in relation to the acquisition of practical or 

investigation skills. The acquisition of specific investigation skills refers to students being 

engaged in the scientific practices. The scientific world is not just a world of theory but rather 

some students perform better in acquiring skills. By being engaged in these practices one is 

allowing theory to be explained and understood differently as well as enjoying skilled work 

that will always be remembered rather than theory that can be forgotten.  

Last is the understanding of science concepts. Here inquiry contributes to science content 

understanding mentioned by Edelson et al. (1999), (1) Problematize: Inquiry activities can 

lead learners to confront the boundaries of their knowledge or recognize gaps in that 

knowledge, (2) Demand: Successfully completing a scientific investigation requires science 

content knowledge, (3) Discover and refine: By providing learners with the opportunity to 

pursue answers to questions and (4) Apply: Inquiry activities can give learners the 

opportunity to apply their scientific understanding in the pursuit of research questions. 

Although inquiry experiences can provide valuable opportunities there are also challenges 

that make it difficult to implement. Edelson et al. (1999) mentions five challenges, (1) 

Motivation, (2) Accessibility of investigation techniques, (3) Background knowledge, (4) 

Management of extended activities and (5) The practical constraints of the learning context.  

Motivation can be viewed in many ways regarding what context it is looked at. Some 

teachers might use it to gain the learners’ interest and others might use it to achieve learning 

and understanding of concepts. Bandura (1986) looks at motivation as an ‘inner drive of 

action’. Meaning that learners will be actively involved in science clubs, doing more than 

what is expected in class (over achievers), reading science books/magazines, watching 

programs, visiting places etc. (Abrahams, 2009). If this ‘inner drive of action’ fails to be 

present in the lesson it could negatively impact learning and learners’ will fail to participate 

in inquiry activities (Edelson et al., 1999).  

Prenzel suggests that the term ‘interest’, as, commonly used, describes preferences for objects 

(Abrahams, 2009). Here the term interest refers to the personal interest of the learner. 

Renniger (1998) and Schiefele (1996) found that children who have an interest in an activity 

or a subject will excel and want to learn more as well as pay closer attention to detail. They 

will also spend more time in trying to figure things out or how it works as it captures their 
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attention and challenges them cognitively (Abrahams, 2009). Many researchers such as 

Alexander (1997), Alexander, Jetton & Kulikowich (1995) and Deci (1992) in Abrahams 

(2009) believe that by increasing their knowledge of that subject or activity they increase 

their personal interest and further develop what might usefully be thought of as a system of 

positive feedback. Motivation and interest in practical work is a way of attempting to make 

students fully aware as well as understand the ways scientists work, and also equipping and 

preparing students for their possible careers in science and technology (Akinbobola & 

Afolabi, 2010). 

This then leads to learners’ participating in authentic activities which provides them with the 

motivation to acquire new knowledge and add to their existing knowledge and it gives them 

an opportunity to apply this knowledge (Edelson et al., 1999). Authentic tasks are tasks that 

give learners the opportunity to experiment amongst themselves with a facilitator to guide 

them but also, it sometimes involves a different environment that helps them to enjoy an 

everyday experience in a real life setting. Authentic tasks give learner’s the opportunity to 

engage in real life activities that might help them choose their career path and subject 

choices. This can help learners reason and interact with the people around them to solve 

problems and to look at things differently. Learners are able to see the complexity of 

problems people encounter in their daily jobs and how they can resolve these problems and 

what precautions and debates are taken before a solution is given. The only time tasks will 

seem difficult is when a teacher’s content knowledge is poor.  
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Figure 2.1: Dale’s cone of experience (Dale, E. 1954) 

Dale’s cone of experience is explained as “a pictorial device used to explain 

interrelationships of the various types of audio-visual media, as well as their individual 

positions in the learning process (Dale, 1954). The cone is a way of explaining how to utilize 

instructional resources and activities. The cone reflects relationships that are based on 

educational experiences that is real life scenarios and everyday life scenarios. By utilizing the 

cone of experience one gives learners the opportunity to use a variety of their senses like 

sight, smell, hearing, touching and movement (Dale, 1954). In order to experience something 

one has to use all senses and by using all senses one is able to interact with resources in a 

more active manner as well as allowing learners to learn from it more easily. The cone 

basically wants to move a learner from the concrete to abstract. Edgar Dale’s research from 

the 1940s suggests that the best method of active learning in a classroom is at the bottom of 

the cone and consists of fieldwork, hands-on activities or situated learning that was 

mentioned earlier. Dale straight forwardly says “do the real thing”, don’t read about it, or 

listen to someone else describe it. Be the one to experience and talk about it. The cone 

functions in an upside down manner where the top is less important or the methods used are 
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least effective. This section of the cone consists of reading, listening or doing presentations 

which can be ultimately boring and non-stimulating. 

The cone of learning also underlines the premise that if you show someone how to do 

something, they will probably remember. But if you involve them in a meaningful way, 

they’ll likely understand it better. In other words, the most durable form of learning is when 

you involve the learner directly in a meaningful way and preferably through the availability 

of hands-on experience. This cone of experience is an excellent way of helping teachers to 

plan their classroom activities and practical in a way that assists learning to take place in a 

very easy and stimulating environment.  

2.7 Conclusion 

This chapter was designed to review literature around practical work. I started by presenting 

the aims and objectives of the South African curriculum and linking them to practical work. 

On this matter, I have argued that although the aims are very clear, they are not met by the 

teachers. Science curriculum requires teachers to teach practical work but they do not due to 

factors like time and lack of resources. I then presented literature on the history and 

philosophy of science and discussed that practical work is central to this notion as it reflects 

what scientists actually do to develop science knowledge. I looked at views around practical 

work. Literature shows that practical work can enhance understanding only if it is effectively 

facilitated by teachers who are well-trained. I presented perspectives on language and stated 

that language can hinder acquisition of concepts in practical work. Teachers need to use the 

correct science terms in the correct context. I finally presented ideas on inquiry based 

learning and argued that practical work is part of inquiry based learning. This then allows one 

to look at research design and methodology which serves to justify and validate this research. 
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Chapter 3: Research design and Methodology 

3.1 Introduction 

Every lecturer, pre-service teacher and teacher do things differently but can achieve the same 

outcomes. Pre-service teachers are privileged in many ways with regards to equipment and 

the environment they study in. Whereas in schools they are challenged with many aspects 

regarding practical work. This research is to help pre-service teachers as well as practicing  

teachers to gain insight to part of the problem which involves preparing our students for the 

reality of school life.  

This chapter best describes the research methods used to investigate the B.Ed Science 4th year  

and how it prepares pre-service teachers to teach practical work in schools during teaching 

experience. This research is focused on four research questions that were the basis of this 

study. The research questions:  

1.  What is it that lecturers say about the objectives of the Physical Sciences IV course? 

2. What practical activities are carried out by pre-service teachers? What is the 

importance of these practical activities according to the pre-service teachers? 

3. What are the perceptions of B.Ed 4th year Physical Science teachers with regards to 

practical activities during their teaching experience? 

4. How are practical skills transferred from B.Ed to a school context? 

This study was structured according to Abrahams and Millar model (2008) shown in figure 

3.1 that was modified for the benefit of this specific study.  

Morrell and Carroll (2010) argue that educational researchers need to think about the research 

methods that they will use in their studies. Research methods are basically the ways in which 

data is collected and analyzed (Opie, 2004). However, these methods have to be aligned with 

the research questions and they are determined by the research paradigm. This chapter deals 

with the research design and methods. I start by presenting how I selected the participants. I 

then discuss how the data was collected and the instruments used to collect the data. I then 

look at data analysis and interpretations and look at ethical considerations. I finally present 

how validity and reliability was ensured in this study. 
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3.2 Sampling and Participants 

The researcher chooses participants based on the objectives of the study and based on certain 

factors of the participants (Opie, 2014). This study involved twenty seven B.Ed 4th year 

Physical Science student teachers. Six of these student teachers were followed during their 

teaching practice. The six that were followed chose their own schools for doing teaching 

practice. In the schools that they were in, they were given mentor teachers. Furthermore, 

three lecturers who are involved in the teaching of these 4th year B.Ed students were 

interviewed to understand their perceptions of practical work and their reasoning for 

inclusion of practical work in the B.Ed. The lecturers were chosen because they were 

teaching the Physical Sciences IV course to 4th year students. 

3.3 Data collection and instruments 

The purpose for collecting data was related to the practical work done in the B.Ed course and 

the actual practical work carried out at schools. 

A Qualitative approach was used in this study. Qualitative methods according to Berg (1989) 

allows one to partake in different surroundings with different social interactions which helps 

researchers to understand, perceive and explore what people do in their daily activities. Berg 

(1989) does not only emphasize on using qualitative methods but also explains the 

importance of quantitative methods that are more complex but easily attainable. However 

qualitative methods of collecting data can be overwhelming as large amounts of data is 

collected and not all the data is relevant to the study. Only after analyzing that data will one 

be able to sift what is needed or not. In this way one is able to collect a vast amount of data 

differently which can enhance what one is looking for in different ways. This increases the 

trustworthiness and reliability of the results and also opens doors for other research. 

 Data was collected through video-tape recordings, questionnaires, interviews and student 

teachers’ laboratory reports. To answer my research questions, I needed to conduct semi-

structured interviews with the lecturers, mentor teachers and student teachers. All video-

recordings and interviews were transcribed.  

All questionnaires were modeled using TIMSS (1998) and adapted to fit the research 

questions. The information was used to make decisions about sampling and about which 
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curriculum guides and textbooks would be appropriate to the analysis. It was also used to 

identify issues that would need further clarification from the other instruments.  

The lecturer’s survey comprised of seven questions to elicit the objectives, criteria and skills 

of practical work. Lecturers were also asked the relevance of this practical work and how it is 

linked to prepare pre-service teachers in schools. 

The teachers were interviewed as this assisted to identify how the curriculum practical work 

was delivered, assessed and taught as well as limiting factors of quality that could be barriers 

for pre-service teachers.  

Pre-service teachers were interviewed and surveyed with a questionnaire to gain insight into 

their perceptions of practical work in the B.Ed 4th year course and their competence and work 

attitude during teaching experience.  

Opie (2004) outlines that in order to elicit one’s ideas and opinions, we need to conduct 

interviews. I used interviews to elicit lecturers’ concepts about the objectives and aims of the 

PS IV course. These objectives were listed in the course outline given to students and I 

interviewed the lecturers in order to understand their thinking behind these objectives and 

why they are teaching practical work to 4th year B.Ed students. I also looked at the practical 

manuals and worksheets in order to see the extent to which the practical work enabled pre-

service teachers to prepare themselves. Since I am looking at practical work and how it is 

done in schools by student teachers the video-taping allowed me to deeply look at what is 

actually happening in the classroom as Lichtman (2006) argues that observation forms the 

basis of a qualitative study.  

Through this triangulation of collecting data from lecturers, pre-service teachers and teachers, 

this research is able to provide more motivation as well as more efficient and confident 

classroom teachers with regards to practical work.  

3.4 Data analysis and interpretation 

In analyzing the lessons observations transcript, I  used Abrahams and Millar (2008) model 

on the process of design and evaluation of practical work as well as Tiberghien (2000) 

practical work linking two domains. I marked the laboratory reports based on what students 

had produced. 
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A. Lecturer’s objectives, 
criteria and skills of PS IV 

B. What pre-service teachers 
learn

C. What the pre-service 
teachers actually do

D. What teachers actually do

 

Figure 3.1: Model of the process of design and evaluation of practical work (Abrahams & 

Millar, 2008) 

For this particular study the framework is modified slightly to fit the purpose of the study. 

Figure 3.2 below illustrates the modified model of the analytical framework: 

 

Figure 3.2: Modified model of design and evaluation of practical work 

Effective
ness 

Level 1 

Effective
ness 

Level 2 
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This model enabled the researcher to be able to consider and evaluate the matches between 

what the lecturer intended pre-service teachers to do and what pre-service teachers actually do; 

this will result in the effectiveness of the task at Level 2. This model further enabled me in 

matching what the lecturer intended the pre-service teachers to learn and what they actually 

learn, which will result in the effectiveness of the task at Level 1. The raw data of the research 

project will be analyzed using the analytical framework by Abraham and Millar (2008). 

Basically I will be using this model to evaluate the effectiveness of the practical tasks that the 

pre-service teachers will be doing.  

3.5 Ethical Considerations 

Opie (2004) says that educational research which involves human beings has to be conducted 

in an ethical manner. Ethical considerations include being able to give your participants 

assurance that they will remain anonymous at all times during the research and after. 

For ethical considerations, one has to seek permission from the University which is done by 

filling in an ethics application that will be reviewed and only once an answer and protocol 

number is given can the research take place. All participants were given information letters as 

well as consent forms as this was to allow the participant to read what the research is about 

and that they can decide not to participate whenever they choose to. These forms also assure 

anonymity and confidentiality with regards to the study and it is voluntary. Ethics clearance 

was sought from the Wits School of Education. 

3.6 Research Rigour 

Research rigour has to do with the validity and reliability of the study. According to Opie 

(2004) validity is about the extent to which the research tools measure what they are 

supposed to measure while reliability  has to do with reproducibility of the results if the study 

was conducted again using the same instruments under same conditions.. In this study, 

validity would refer to the accurate portrayal of the findings about pre-service teachers’ use 

of practical work and their perceptions. To address the issue of validity and reliability, the 

students’ scripts will be used together with the observation transcripts to see if there are any 

gaps with regards to applying theory and writing it up in a laboratory report. In developing 

the questions for the interviews, I looked at the what, why and how of each institution and 

developed questions that were close to the literature read. Pre-service teachers were probed 
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based on the answers that they provided and the researcher remained impartial when 

analyzing the interview transcripts. Lecturers’ interviews were validate by going on to look at 

the practical work given to students and code them according to the five practical skills 

needed. The video-recorded and interview transcripts were transcribed by me and checked a 

few times for reliability and validity and isolating emerging themes from that.  

3.7 Conclusion 

The main aim of this chapter was to present the research design and methodology. These 

refer to how the research was conducted and how the data was collected and analyzed. I 

started by presenting how I chose my participants. The participants were students and their 

lecturers who are doing science. I then explained how the data was collected and instruments 

used to collect the data. I then described the model of evaluating practical work as my data 

analysis model. I then presented ethical issues related to this study. Lastly, I looked at how 

validity and reliability was ensured in this study. 
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Chapter 4: Data Analysis and Discussion of Results 

4.1 Introduction 

This chapter involves seeking of answers to the research questions posed in chapter 1. Each 

of these questions will be discussed in detail. At the end of this chapter a complete summary 

of the findings will be given as well as an integration of the lecturers, teachers and student-

teachers perspectives will be all looked at holistically. This will be looked at this way as this 

is a cycle that begins with the lecturer, the student-teacher and then finally the teacher. It 

would have been interesting to actually follow one student-teacher throughout their physical 

science degree to witness the complete change of a student to a teacher and how practical 

work develops and changes with time and experience. Unfortunately time constraints limits 

us as well as the change in lecturers and their objectives of each course during each year. The 

research was aimed at answering these questions:  

1. What is it that lecturers say about the objectives of the Physical Sciences IV course? 

2. What practical activities are carried out by pre-service teachers? What is the 

importance of these practical activities according to the pre-service teachers? 

3. What are the perceptions of B.Ed 4th year Physical Science teachers with regards to 

practical activities during their teaching experience? 

4. How are practical skills transferred from B.Ed to a school context? 

 There are three stages of results presented in this study of which the first stage involved the 

lecturers and the objectives, criteria and skills involved in practical work for the PS IV 

course. The second stage involved the student-teachers perspectives, views and opinions as 

well as skills involved in doing practical work at university and during teaching experience. 

The third stage involved teachers’ views and perspectives on practical work. The analysis of 

each then follows. 

4.2 What is it that lecturers say about the objectives of the Physical 

Sciences IV course? 

This section deals with results and discussion from what the lecturers said about the B.Ed 4th 

course. After interviewing two lecturers that are the foundation of this course I found it 

refreshing to know that both had the same objectives in mind.  
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From the table 4.1 (Annexure 2), it is clear that both lecturers felt strongly that theory must 

link to the practical work and this statement was mentioned three times by lecturer B to state 

its importance and pre-service teachers must gain confidence to do practical work in a 

classroom. The criteria chosen for this course is simple as the theory done in the course must 

have practical work to validate it as well as use and familiarize themselves with the apparatus 

and to work with what is available. Three main skills were mentioned with regards to the PS 

IV course that is (1) Content competency, (2) Mathematical modeling and cognitive 

manipulation skills and (3) Practical and safe handling of equipment skills. This practical 

work are included in the PS  IV course “To show that physical science is a practical subject 

where theory and practice should be gained simultaneously” (Lecturer B).  

Lecturers also commented on the relevance of the practical work: They are relevant with 

regards to “reinforce theory content taught in the lecture and to give students opportunities to 

link this theory with practical observation. This is especially important as it enables the 

students to then ponder more on what they have learnt” (Lecturer A).  

Table 4.2: Analysis of practical worksheets given to students 

Practical No. Motivation Linking 
theory with 

practical work 

Development 
of 

manipulative 
skills 

Nature of 
science 

development 

Practical 1 
Practical 1.1 

√ 
 

 
√ 

 
√ 

√ 

Practical 2 
Practical 2.1 

√  
√ 

 
√ 

√ 

Practical 3 
Practical 3.1 
Practical 3.2 

√  
√ 
√ 

 
√ 
√ 

√ 

Practical 4 
Practical 4.1 

√  
√ 

 
√ 

√ 

Practical 5 
Practical 5.1 
Practical 5.2 

√  
√ 
√ 

√ 
√ 
√ 

√ 

Practical 6.1 
Practical 6.2 

 √ √ √ 

Practical 7 
Practical 7.1 
Practical 7.2 

√  
√ 
√ 

 
√ 
√ 

√ 
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Table 4.2 shows the results for analysis of practical worksheets (manuals) given to students. 

All the practical work categorized according to four purposes, (1) Motivation, (2) Linking 

theory with practice, (3) Development of manipulation skills and (4) Nature of science 

development. This is a way of comparing the actual lecturer’s utterances and what they 

planned for pre-service teachers to do. The design of these practical activities plays a vital 

role in what takes place with the student teachers and the theory they have learnt. 

When lecturers were asked about the way in which they design the practical work and their 

reasons for choosing certain practical activities, they said that these practical activities are 

designed per topic on a central concept that is filtered by many resources and put together to 

gain the best understanding. These practical’s are not designed to fit the CAPS documents as 

the “aim of the course is not to train teachers solely for the SA Matric system. We also want 

our teachers to be competent practitioners in the IEB and the A-level systems as well.”  “I 

believe that if teachers find themselves teaching these topics in the CAPS curriculum, they 

can then design and use the same practical’s that they learned during training” (Lecturer A).   

From the seven practical’s 6 out of 7 had a motivation start before the actual practical that 

required a lot of observation and it was practical experiments that revolved around daily life 

experiences which is linked to the nature of science. The actual practical work are all theory 

linked aid in the development of practical skills like manipulation and handling of apparatus. 

Although lecturers’ did not comment on the motivation part of practical work, the practical 

work prepared showed it. It can be argued that all the practical work given helped pre-service 

teachers develop manipulative skills. The practical work also showed nature of science 

development and linked theory to practice which is what was emphasized by lecturers – that 

practical work should link theory to practice. This is desired as it enhances learner 

understanding of science content (Ching, 2014). Furthermore, they motivate learners. 

Motivation practical work is seen as an “inner drive to action” (Abrahams, 2009).  

 The typology of the lecturer’s ideas and views of practical work is seen as the basis for 

student-teachers and teachers conducting practical work as this is seen as a series of what the 

lecturer said “See and remember and Do and understand”. Bennet (2003) indicated that there 

should be a relationship between the nature and type of practical work is involved in a study 

and assist in this context to analyze the lecturer’s ideas of practical work from that of student-

teachers and teachers. Both lecturers’ views seem to be extremely focused but this focus in 

mind is not always clear and does not function hand in hand with the CAPS documents and 



39 
 

pressures of what is actually expected of a science teacher, how they are trained as well as 

department and curriculum pressures. The content here plays an important role in pre-service 

teachers careers however the pressures of reality in a school does not allow them to practice 

what is taught due to constraints mentioned such as time, equipment, language, etc. (Thair & 

Treagust, 1999). Although lecturers expressed the importance of practical work to pre-service 

teachers, Osborne (1993) thinks that practical work is less important to students’ learning of 

science.  

4.3 What practical activities are carried out by pre-service teachers? 

 What is the importance of these practical activities according to the 

pre-service teachers? 

Seven practical activities were carried out by the student teachers during their specified 

course in Physics fourth year (Annexure 4). In order to measure pre-service teachers’ skills 

that they get from the course, I analyzed their laboratory report exam scripts. The main aim of 

analyzing these scripts was to get a sense of what they produce after being involved in 

practical work and to look at what they actually learn through doing practical work. I 

analyzed all the 27 scripts. This exam was focused on a specific concept using a pendulum.  

The table below shows what the scripts showed. A script was coded under the conditions that 

it had representations and deductions. For example if a certain script showed calculations, 

variables, units and diagrams which aligned with the design, it means that practical work 

skills were evident in that particular pre-service teacher’s report. 

Table 4.3: Pre-service teachers’ scripts coding  

Script 

no. 

Description Design Representation 

Diagram (D); Graphs 

(G)Correct (Cor)/Incorrect (IC) 

variables(V); Tables (T); 

Calculations (CAL); Units (U) 

(Cor)/ (IC) 

Deductions 

Conclusion (C); Error analysis 

(EA) 

1. √ √ D, G(ICV), T, CAL, U(Cor) C , EA 

2. √ √ D, G(ICV), T, CAL, U(IC) C, EA 

3. √ √ D, G(ICV), T, CAL, U(Cor) C 
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4. √ √ D,G(ICV), T, CAL, U(IC) C, EA 

5. √ √ D, G(ICV), T,  CAL, U(IC)  C, EA 

6. √ √ D, G(ICV), T,  CAL,U(Cor) C, EA 

7. √ √ D, G(ICV), T, CAL, U(Cor) C 

8. √ √ D, G(ICV), T, CAL, U(IC) C, EA 

9. √ √ D, G(ICV), T, CAL, U(Cor) EA 

10. X x D, G(ICV), T, U(Cor) C,  

11. √ √ D, G(ICV), T, CAL, U(Cor) C, EA 

12. √ √ D, G(ICV), T, CAL, U(Cor) C, EA 

13. √ √ D, G(ICV), T, CAL, U(IC) C, EA 

14. √ √ D, G(ICV), T, CAL, U(IC) C, EA 

15. √ √ D, G(ICV), T, CAL, U(Cor) C, EA 

16. √ √ D, T, CAL, U(Cor) C 

17. √ √ D, G(Cor), T, CAL, U(Cor) C, EA 

18. √ √ D, G(Cor), T, CAL, U(Cor) C, EA 

19. √ √ D, G(Cor), T, CAL, U(IC) C, EA 

20. √ √ D, G(Cor), T, CAL, U(Cor) C, EA 

21. √ √ D, G(Cor), T, CAL, U(Cor) C 

22. √ √ D, G(Cor), T, CAL, U(Cor) C, EA 

23. √ √ D, G(Cor), T, CAL, U(Cor) C, EA 

24. √ √ D, G(Cor), T, CAL, U(Cor) C, EA 

25. √ √ D, G(Cor), T, CAL, U(Cor) C, EA 

26. √ √ D, G(Cor), T, CAL, U(Cor) C 

27. √ √ D, G(Cor), T, CAL, U(Cor) C 

 

In order to understand pre-service teachers’ conceptions about practical work, I used 

questionnaires. The questionnaires consisted of open-ended questions in order to give them 
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an opportunity to fully express their views and conceptions. In this section, I present the 

analysis, results and discussions from the questionnaires. 

Table 4.3 reveals a lot of what the pre-service teachers have learned and mastered in there 4 

years of experience in the laboratory. Firstly the description and the design was done well by 

26 students whereas only 1 pre-service (PST10) teacher came unprepared. However this pre-

service teacher should have had an idea of what to do as they were told to prepare in advance. 

With the 4 years of experience one should be able to improvise and link the theory done to 

the practical given.  

All 27 pre-service teachers included diagrams which show good practice of skills introduced 

to them in their first year. 15 pre-service teachers included graphs but their graphs were 

incorrect due to incorrect variables. This can be a major misconception and can become 

problematic if students in 4th year cannot recognize dependent and independent variables 

(Annexure 5). This concept was mentioned earlier in the research by Thair and Treagust 

(1999) that if students are following ‘cookbook ’recipes “it may account for low student 

achievement in the area of identifying and defining variables”. Does this mean that in schools 

they depend more on a memo set by departments and therefore are able to complete graphs 

easily? One pre-service teacher had no graph at all. This could imply that this pre-service 

teacher was unable to or did not have a clue as to what was being investigated and neither 

attempted to draw a graph. Another student drew a graph but was unable to analyze the 

graph. This could imply that the student was unsure about the graph and the relationship 

being investigated.  

Eleven pre-service teachers were competent enough to draw graphs with correct variables. 

This is less than half the class which needs attention.  All 27 students neatly organized there 

results in tables. However the tables did not always have the correct units included. Seven 

pre-service teachers out of 27 used incorrect units or no units at all in their tables and 

calculations. Twenty-six pre-service teachers did calculations that were correct and partially 

correct but used correct formula with regards to being planned before they walked in. 

However one pre-service teacher did not do calculations. Twenty-six pre-service teachers 

wrote a conclusion and only 20 of them did an error analysis. 

As scientists one needs to understand that there is always uncertainty in the results collected 

and a conclusion has to answer your hypothesis and aim. It is important to state what one has 

found and also give reasons as to why some results could have been incorrect. As science 
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teachers although we know what is expected in practical’s we also know that it does not 

always happen that way. In this case we need to improvise and also give reasons to learners 

as to why a certain practical did not work. The surprise element of science is lost when one 

expects a certain answer. The plot of being a scientist is lost and sometimes inventions are 

created due to mistakes that are then explained and perfected. By giving students expected 

answers you are killing the surprise element which turns out to be a boring practical that 

students lose interest in. This is the same as doing “experiments and demonstrations verbally 

and all answers dictated” (Thair & Treagust 1999).  

Investigating and writing a report plays a vital role in the process of scientific inquiry. The 

laboratory report says more than just sentences and figures. It is a formal report that is made 

up of a scientific method which has 6 steps to follow. The following steps are generally what 

is expected in a laboratory report, (1) Purpose/Question, (2) Research, (3) Hypothesis, (4) 

Experiment, (5) Data/Analysis and (6) Conclusion. These steps of inquiry based learning is 

explained by Pedaste et al., 2015 as an educational strategy where student’s follow methods 

and practices similar to those of scientists. This way of learning emphasizes active 

participation and is the responsibility of the learner to discover the knowledge (Pedaste et al., 

2015). It was found by Alfieri et al., 2011 that inquiry teaching resulted in better learning 

compared to that of traditional and unassisted learning. This six step process is an easy and 

ordered way of presenting new knowledge found. However Pedaste et al., 2015 does mention 

that inquiry based learning is not a prescribed, uniform linear process. This was mentioned 

above that when doing experiments things do not always go planned.  

This laboratory report is an indicator of what pre-service teachers have learned in four years 

of experience at university. However a school context is very different and worksheets are 

supplied by the government to make practical work easy to follow and assess. This 

knowledge of writing a report is vital, meaning, that if you as a pre-service teacher knows 

what is expected of you, you will then instruct and mentor your learners to give you what you 

expect.   

What pre-service teachers learn is not always connected to what they do on TE (Teaching 

Experience). This pressure of TE sometimes suffocates them with regards to what they plan 

and what the school wants and what the curriculum expects. At university they work well in 

the time given to them whereas in school they are rushed for time as factors such as 

discipline, resources and language affect their teaching time. Pre-service teachers are 
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equipped well for the PS IV course with regards to practical work as this is shown in the way 

they are able to handle apparatus and manipulative skills when doing practical’s in schools. 

The content course empowers them with content and practical application but does not really 

assist them in a school situation. 3 Out of the 6 pre-service teachers followed, chose to do a 

demonstration rather than getting learners to do it themselves. This could be a fear of what 

could go wrong as a lot of pre-service teachers managed to get apparatus to allow their 

learners to work in groups. The initiative comes from the teacher.  

This flaw in the system can be dealt with more in the methods course where we can equip 

pre-service teachers to deal with practical work in all situations and to also get them to use 

the CAPS curriculum in a school environment. I think that in 4th year methods we need to 

include TE for the whole year where we allow our pre-service teachers to choose a mentor 

teacher and assist these teachers for all practical’s during the year. This will allow our pre-

service teachers to be more confident during TE and also will be prepared for what is 

expected when they qualify. Experience grows confidence and with confidence learning is 

achieved.  

In order to understand pre-service teachers’ conceptions about practical work, I used 

questionnaires. The questionnaires consisted of open-ended questions in order to give them 

an opportunity to fully express their views and conceptions. In this section, I present the 

analysis, results and discussions from the questionnaires. 

Table 4.3 shows a summary of what pre-service teachers said in each question. From the 

table, we are able to see that pre-service teachers are enthusiastic about doing practical work 

in the course. But there are some few things that they are not happy about. These things can 

hinder the way in which they will perform practical work at their respective schools. 

Table 4.4: Student-Teachers questionnaire and the analysis of their responses to each 

question.  

Questions Responses 

1. What is your opinion on practical 

work in the B.Ed course? 

All 27 students agreed that practical work in the B.Ed. 

course played an important role especially when going 

out on teaching experience.  

2. Do you design your own 

experiments? 

24 students said yes and 3 said no. 
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3. What condition is the laboratory 

equipment in? 

27 students - most apparatus is in working order. 

10 students – there is not enough equipment for all 

students in the course.  

4. Is the theory you do in class related 

to the practical work? 

15 students- YES  

12- The theory is not always related or seems more 

difficult when actually collecting data and calculating 

what is wanted.  

5. Do you prefer working with peers or 

on your own when conducting 

practical work? And why? 

5 students- preferred working on their own. 

Reason: All 5 believed that they want the experience of 

carrying out practical work on their own and improve 

their skills and confidence. 

22 students- preferred working with peers. 

Reason1: Sometimes there isn’t enough time to do a 

practical alone so each member contributes in order to 

complete in the given time. Benefit from each other. 

10 students 

Reason2: Sometimes we don’t really know what is going 

on and our peers help us with our reports and 

calculations. 

6. Describe your learning 

environment? 

18 students- Positive learning environment 

7 students – Why can’t we be able to use the laboratories 

on main campus as those laboratories are very advanced 

technologically. 

7. What was your ideal laboratory 

experience? 

Most students wanted to experiment fun things that most 

learners would be interested in, but was not part of the PS 

IV course or the CAPS curriculum. 

 

All 27 pre-service teachers deemed practical’s to be an important aspect of the PS IV course, 

especially ST2 in Table 4.5 below who stated in the interview that “practical work should be 

trialed then practiced with theory to gain application and experience”.  

Three pre-service teachers claimed they do not design experiments however this was 

incorrect as they did for the practical exam and had to come in prepared. This could imply 

that they might not know what design entails.  

Twelve pre-service teachers said that the theory is not always related to the practical but later 

said that it is more difficult to collect data and do calculations. Here the skills of practical 

work play an important role and not just theory and calculations. It is about linking the theory 
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you are doing instead of following a recipe. It’s all about coming prepared to class with the 

theory backing your results. Abrahams (2009) does mention that “pupils can be fully engaged 

and seemingly interested in what they are doing without being cognitively engaged with the 

task in a manner that would have been necessary for them to have learnt what the teacher 

intended”. This is clearly shown in the laboratory reports where some of them seem to know 

theory but cannot use it in an actual practical with data.  

Working in groups and individually I find challenging. Twenty-two pre-service teachers said 

they prefer working in groups whereas the other 5 preferred working individually. Time was 

mentioned as a factor whereas some depend on their peers to help do all the work and pass 

easily.  To some pre-service teachers the practical part allows them to improve their overall 

results so that the course work mark is high enough for them to pass. This however shows a 

lack of interest. Abrahams (2005) argues that many students in secondary schools did not like 

practical work. Some of them did not like to work in groups and this is what practical work 

emphasizes. Group work does have its benefits as peers can learn from each other as well as 

improve their skills in the laboratory.  

4.4 What are the perceptions of B.Ed 4th year Physical Science teachers 

with regards to practical activities during their teaching experience? 

I followed 6 pre-service teachers to schools during the teaching practice. I wanted to see if 

they are able to implement the skills that they learn at the University. Generally, I wanted to 

look at how they conduct practical work since they would now act as teachers and not 

students. In this section, I present the results and discussion on how pre-service teachers 

conducted the practical work in their classrooms during teaching experience (TE).  

Table 4.5 below shows how the video-recordings were coded according to what pre-service 

teachers do in their classrooms. For example, if a certain student teacher facilitated the 

practical in a way that there was discipline, it was coded STD. All codes are in the table 

below. I looked at 15 aspects of practical work shown in the first column. ST1 refers to 

student teacher number 1 and so on.  
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Table 4.5: Coded Video Recordings 

How practical work was conducted ST1 ST2  ST3 ST4 ST5 ST6 CODE 

CAPS requirements √ √ √ √ √ √ STC 

Motivation  √   √ √ STM 

Discipline √ √ √ √ √ √ STD 

Apparatus √ √ √ √ √ √ STA 

Individual work       STI 

Group work  √   √ √ STG 

Worksheet to be followed √ √ √  √ √ STW 

Demonstration √  √ √   STDe 

Illustration √   √   STIL 

Investigation  √   √ √ STIV 

Observation √ √ √ √ √ √ STO 

Enquiry  √   √ √ STE 

Observation and handling of 

apparatus 

 √ √  √ √ STOA 

Theory linked to practical √ √ √  √ √ STTP 

Learners had the opportunity to act as 

scientists 

 √   √ √ STS 

 

The table shows that all student teachers did practical work which is in line with the CAPS 

curriculum. For each of these practical activities, they all had apparatus and learners were 

able to observe. However, only 3 pre-service teachers gave learners an opportunity to act as 

scientists. More importantly only 3 pre-service teachers gave investigations which were 

inquiry-based. However, there was evidence that theory was linked to practical work and 

worksheets were followed after every practical. 

Although all teachers incorporated practical work in their teaching, all practical work done 

was due to SBA tasks required for the year. 3 Out of 6 teachers motivated their learners to do 

practical work and allowed their learners to act as scientists. Baker (1998) found that students 

who had negative attitudes towards practical work did not associate themselves with 

scientists or see themselves going somewhere with science as a subject. The possibility is that 

these pre-service teachers did not see their learners as future scientists. In other words, 
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teaching to them was more related to finishing the syllabus than nurturing their learners to 

suit the image of science (Cleaves, 2005). All 6 teachers maintained good discipline and 

made sure there was apparatus available be it a group or demonstration practical. 3 teachers 

did group work, 2 did a demonstration and 1 did a demonstration with illustrations. 4 pre-

service teachers allowed their learners to observe as well as handle apparatus whereas the 

other 2 pre-service teachers did demonstrations and learners just observed. 

All 5 pre-service teachers did practicals that were theory based on what they had taught 

previously whereas one teacher was demonstrating and illustrating as well as teaching theory 

during the lesson. This can cause confusion as these learners were unfamiliar with some 

scientific terms as well as the apparatus being used and where it should be used. How 

apparatus is introduced is just as important as how the lesson is taught. The pre-service 

teachers that chose to do demonstrations could have been pressured with time or syllabi or 

were not confident enough to carry out the practical work with a class of learners. Thair & 

Treagust (1999) refer to actual school situations whereby teachers choose to do 

demonstrations due to “teachers rushing with syllabi” due to “the exam-oriented educational 

system which produces time constraints in terms of completing science”. This is very similar 

to the CAPS document that most teachers try to follow and seem to prioritize content over 

practical work.  

4.5 How are practical skills transferred from B.Ed to a school context? 

The next typology was used to analyze the student-teachers practical work in the PS IV 

course as well as on teaching experience using Millar’s model (2002). This model was based 

on developing and evaluating laboratory tasks and helped the researcher analyze how the 

student-teachers conducted their practical work during teaching experience. This typology 

took into consideration how student-teachers view science at university and how they use this 

knowledge and skills during teaching experience. This transfer of knowledge and practical 

skills is looked at and analyzed from table 4.1, 4.2, 4.4 and 4.6. The pre-service teachers are 

analyzed according to their shift from the B.Ed 4th year course to what is actually done in 

schools and how it was carried out.   

Lecturers argued that the practical skills are transferred from the PS IV course to a school 

context during TE. “The students are encouraged to be familiar with all equipment so that 

they can be able to perform the experiments at their schools. They learn similar skills from 
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different experiments to show that it is the standard to use even at matric level. During TE 

some of the skills are assessed and encouraged for students to show before they finish their 

degrees” (Lecturer B).   

What I found to be convenient in the B.Ed 4th year course is the fact that students are still 

given everything needed for practical work because lecturers commented that students get all 

the apparatus they needed and these apparatus are set before the practical. This could be seen 

as a disadvantage to the students and maybe the reason why they prefer doing 

demonstrations. According to the laboratory technician that I had interviewed. I was made 

aware that the B.Ed 4th year students are not capable of setting up laboratories and having to 

make chemicals. All apparatus and chemicals are ready before students enter laboratories. 

This can be linked to Millar’s (2004) finding that most schools do not care about practical 

work. The technician saw a need to set up for pre-service teachers because they were not 

capable of doing that due to how they were taught at their respective high schools and how 

they were taught at university.  

Going into the actual teaching in schools taking place we look at table 4.4 which analyzed the 

pre-service teachers teaching experience of practical work. Looking at the practical work that 

was carried out 4 pre-service teachers did a physics practical whereas the 2 teachers did a 

chemistry practical as followed by the mentor teacher instructions. ST1, 2, and 4 carried out 

an electricity practical and ST3 and 6 a chemistry practical on Boyle’s Law and ST5 a 

practical on Light. Looking at these practicals with regards to Table 4.2 one can see a clear 

relationship with the B.Ed 4th year content and how in depth the content and practical work is 

and how this practical work is much more than what is expected in a classroom. For example 

Practicals 5, 6 and 7 (Annexure 4) all relate to the practical work being done in schools. 

Looking at the practical work ST2, 5 and 6 were not just carrying out the practical work. 

They were actively involved in assisting learners as well as explaining and making learners 

understand what they were observing and why they were observing. ST2 had a brilliant way 

of explaining parallel and series circuits. What ST2 did was he made his learners stand 

opposite each other explaining parallel and made them stand next to each other holding hands 

explaining series. He then asked them to link that analogy to a circuit board which allowed 

his learners to understand what they were doing and why wires were connected that way. 

This proves strong content and pedagogical skills that allowed these pre-service teachers to 

take control and also enjoy the practical aspect with their learners. These pre-service teachers 

had mentor teachers that supported them that made a very big difference in their confidence 
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levels. ST1, 3 and 4 were basically left on their own  to set up and carry out practical work  

which made it challenging but not impossible for them to carry it out. ST1 had no teacher as 

the teacher had left the school, ST2 and ST3 were given the tasks and apparatus to carry out 

without the teacher as the mentor teachers had other commitments. Here is where there skills 

are tested for improvising and also making the effort to do practical work which illustrated 

their own initiative. As pre-service teachers they are not left alone and always have a 

supervising teacher to assist and guide them on how to carry out a lesson or carry out 

practical work.  

It is very important for pre-service teachers to initiate and be willing to do practical work on 

teaching experience. This not only grows their confidence but also gives them the experience 

of what is expected in the school curriculum that some teachers and schools take for granted. 

The mentor teachers were also interviewed and given a questionnaire regarding practical 

work. As this allowed the researcher insight into what teachers do in schools. 

Table 4.6: Teachers Questionnaire Analysis (from Teacher’s Questionnaire in 

Annexure 1) 

Teacher Q1 

Agree or 

Disagree 

Q2 

Agree or 

Disagree 

Q3 

Agree or 

Disagree 

Q4 

Agree or 

Disagree 

Q5 

Agree or 

Disagree 

Q6 

Agree or 

Disagree 

1. A A A A A D 

2. A D A A A A 

3. A D A A A A 

4. A A A A A D 

5. A D A A A A 

6. A A A A A D 

7. A A A A A D 

 

Analyzing the table above from Annexure 1 the Teacher’s Questionnaire, looking at the first 

question all teachers agreed that they need to modify lessons according to the resources 
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available. This goes back to the B.Ed course where pre-service teachers are shown how to 

improvise and use materials that are easily attainable and inexpensive.  

Question 2 involved encouraging peers to conduct practical work of which 3 teachers agreed 

and 3 disagreed, meaning that not many teachers enjoy doing what their peers have to suggest 

or it could be lack of interest, resources or even the teacher’s confidence. If a peer is assisting 

then this will make practical work easier and confidence can always be achieved by 

practicing. Laboratory assistance plays an important role and makes practical work easy to 

conduct, however not all science teachers have this luxury. Cook and Taylor (1994) 

suggested the employment of laboratory assistants as a means of solving maintenance 

problems. It is clear that in the B.Ed 4th year course most of the apparatus is set up for the 

pre-service teachers making it easy and convenient to do practical work. Whereas in most 

schools all responsibility is placed on the teacher. This can be overwhelming especially when 

the apparatus is expensive.  

All teachers agreed that experience boosts confidence levels but this cannot be achieved if no 

effort is made or initiative taken. All teachers agreed that the purpose of school practical 

work is to confirm scientific theory which is exactly what the lecturer’s objective was. Both 

systems have the same objective but not always the same outcome. All teachers agreed that 

they follow step-by-step procedures when doing scientific investigations which in my opinion 

shows order and organization when carried out appropriately.  

Question 6 was the one question that worried me with regards to what actually happens in 

classrooms during practical activities. Three of the six teachers agreed that they adjust results 

when the practical does not go as planned. The reason for doing this also pressures teachers 

from the department’s perspective where they are given memos to follow, (Annexure 6). This 

is referred to by Kirschner et.al (2006) by giving an example in math “coaching students 

about correct responses in math, for example, may impair their ability later to retrieve correct 

responses from memory on their own”. This means that if a teacher is guiding a learner more 

than what is expected it can have a negative impact on the practical work being done. By not 

allowing students to come up with reasons as to why their results are incorrect can be a very 

disturbing way of dealing with practical work that sometimes does not give the result that is 

expected. Learners are experimenting and many factors can affect that situation. Those 

factors need to be explained and not adjusted to save time. By giving learners the answers we 

are not creating scientists or even making them think as such which means that as teachers we 
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are failing in practical work. This failure is then carried to tertiary level where practical work 

is viewed and practiced differently. 

Table 4.7: Mentor Teachers interview analysis 

Questions MT1 MT2 MT3 MT4 MT5 MT6 MT7 

1. Do you give your learners’ 

practical work? Y/N 

Y Y Y Y Y Y Y 

2. If yes? In your opinion what are 

the benefits of using practical 

work in teaching? Benefits Y/N 

Y Y Y Y Y Y Y 

3. What in your experience is 

organizing practical work?  

Are there practical’s you have 

found difficult to run? Y/N if so 

what did you do? 

Y 

 

P 

Y  

Demo 

P 

Y 

Demo 

P 

N 

P 

N 

P 

Y 

Demo 

P 

Y 

 

4. Do your learners enjoy doing 

practical work?  

Y Y Y Y Y Y Y 

5. Do you prepare your learners for 

design experiments? 

N N Y N N Y Y 

6. In your view are the resources of 

the school adequate for practical 

work in science? 

 Do you get enough support to 

carry out practicals?  

Y 

 

Y 

N 

 

N 

N 

 

N 

Y 

 

Y 

Y 

 

Y 

Y 

 

N 

Y 

 

Y 

7. In your opinion what are the main 

constraints in designing and 

running practicals? 

Time 

plan 

Language Plan 

 

Time 

Resources 

Transport 

 

Resources 

Space 

Time 

 

An interview was done with each of the seven pre-service teachers as this allowed the 

researcher to tap into what type of mentor teachers each pre-service teacher had and how 

they assisted in this transition of helping the pre-service teachers in a school environment. 

All mentor teachers said that they do practical work with their learners. All these teachers 

said that practical work benefits the learners with regards to understanding the content, 

“what they see, is what they remember” (MT2), “They actually understand it better when 

they actually doing it themselves” (MT4), “Past learners always come back to thank us 

for doing practical work as they see the value of it once they enter tertiary education” 

(MT7). I agree with MT7 and Akinbobola and Afolabi (2010) who claim that these skills 
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“are the aspect of science learning which is retained after cognitive knowledge has been 

forgotten. Using science process skills is an important indicator of transfer of knowledge 

which is necessary for problem solving and functional living”. MT3 stressed how 

important practical work is “…. The more experiments that’s done makes the children 

more focused and makes them understand and picture” however the pre-service teacher 

that was under his care had difficulty carrying out a practical with very little assistance.  

Six Teachers agreed that planning plays a very important role in organizing practical   

work. 

MT4 had a laboratory assistant that prepared all practical work. This saves a lot of time. 

MT1 also mentioned that “it takes a lot of time to set everything up”. Setting apparatus 

can be time consuming however when pre-service teachers are at the school for 

experience they can be part of the teaching team and assist as well as be assisted by the 

mentor teacher. This allows good team work and time can be managed wisely when 

working together.  MT2 mentioned “that each learner must have a responsibility”. MT3 

had a very interesting point of view. He said “it depends on the educator, because if the 

educator is not having enough practical work in terms of planning, there will not be any 

experience, that or ideas that the children can gain. So when you bring in more practical 

work on your own it helps in terms of strategies and materials that you will be using in 

teaching so that one contributes a lot”. By analyzing what MT3 has said he surely should 

have been a good role model to the pre-service teacher with regards to planning and 

organizing and allowing the pre-service teacher to observe and partake in how practical 

work is done in a classroom. MT6 viewed organizing practical work in a very different 

way from the other teachers’. To this teacher “it’s just to gather the pieces of information 

and to ensure learners can visualize whatever theory they have learnt, and the practical’s 

it needs to include in some of the things that are not covered and learners must see 

whatever is happening and try to visualize how to come up with their own, how to use 

this thing out of class”.  This teacher seemed as if organization depended on information 

given rather than doing an actual practical. If practical work includes things that are not 

covered are you explaining this to your learners? Should learners be experimenting out of 

class? Safety precautions? Is this explained? In my opinion MT7 explained it nicely. He 

said that “if you can give learners’ a set of guidelines and the appropriate equipment, 

chemicals if they need, that in my opinion is already organizing practical work, even if 

it’s something they don’t end up writing about”. MT6 and MT7 have complete opposite 
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views of this. MT6 views it as writing information and MT7 views it as allowing learners 

to experiment being given the materials and no write up. Every teacher can do things 

differently but this can cause some hindrance in the learning process of practical work. 

Looking at these two teachers views one can clearly see that the pre-service teachers had 

very different experiences regarding there mentor teachers given. MT6 left his pre-service 

teacher to do things on his own with minimum assistance and hardly interacted whereas 

MT7 assisted his pre-service teacher throughout the teaching experience which made the 

experience valuable.  

Five mentor teachers admitted that they had found difficulties with some practical work. 

However this did not stop them from doing practical work. MT1 and MT2 got learners to 

assist them. By allowing learners to assist this allows then to actively participate and also 

shows good organization. MT3 mentioned resources a limiting factor and MT5 mentioned 

that experience made the practical’s easier to do. MT6 got his facilitator to help and also 

manipulated the practical to make it easier for his learners to understand and do. MT7 

mentioned factors such as time, and the equipment and chemicals being used can be 

difficult to monitor when learners are busy with regards to safety precautions. Pre-service 

teachers need to know these factors and experience so that they are aware of what barriers 

and difficulties can occur in schools and also what precautions must be taken as a teacher 

with regards to safety.  

Three teachers preferred demonstrations rather than allowing the learners to conduct the 

practical work themselves. MT2 and MT3 found that it was a challenge monitoring the 

learners especially when chemicals were used so they prefer doing demonstrations. MT3 

and MT6 mentioned that resources were limited and therefore demonstrations were 

conducted. However ST2 who had MT2 as a mentor teacher did an amazing job with the 

practical conducted and also he really made time and effort to get all the apparatus by 

himself from the university. This shows hard work and determination for success in his 

career as well as a dedicated teacher that managed on his own as his mentor teacher was 

keener on demonstrations.  

All the teachers agreed that their learners enjoyed doing practical work.  

Designing of experiments was only mentioned by MT3 and MT7 where MT7 says  his 

learners are given “a choice as to what we are going to investigate… I make them plan”. 

MT7 gives his learners ‘guiding questions’. “They can research… I require them to give 
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me a progress report. The progress report is basically a write up about what do I need and 

how am I going to use it, and what safety precautions are applicable. I can then recognize 

major problems and guide them”. Some teachers really go out of the curriculum and 

challenge there learners by entering them into competitions this is where design and plan 

plays an important role.  

MT2 and MT3 had limited resources however MT2 was more concerned about teachers 

wasting or being neglectful rather than allowing teachers to use the apparatus. “We 

actually do have a lot of resources but it is not well kept”. MT3 “We do have resources 

but the problem is as time goes on we do use them and our department we find it difficult 

to buy this apparatus…. Lack of funds”. MT2 had a pre-service teacher that went beyond 

the classroom to make a success of his practical lesson. MT2 could have assisted his pre-

service teacher knowing he had equipment but did not. Here is where the B.Ed 4th year 

course comes with what the pre-service teachers are equipped with. The right mind set 

and motivation can make you a wonderful teacher that goes beyond the classroom to help 

your learners understand and enjoy the subject of physical science.  

The main constraints in designing and running practicals from the 7 teachers include: (1) 

Time, (2) Planning, (3) Language, (4) Resources, (5) Transport and (6) Space. This all can be 

eradicated if proper planning is in place and as science teachers they can all work as a team. 

Mentor teachers are aware of limiting factors yet some refused to make an effort. During my 

travels to Europe I noticed that while visiting science museums it wasn’t just tourists that 

enjoyed these settings but parents and children of all ages. I also noticed that the kids were 

familiar with the people working there as some were there teachers and this could be the 

game changer when in a classroom. These kids get to see their teachers doing what they love 

in a different environment but it also shows professional development and interaction. By 

being more involved in practical activities outside the environment a teacher can motivate 

learners to enjoy the practical work in a classroom and also have much to offer to pre-service 

teachers when on teaching experience.  

4.6 Summary 

Looking back at the research questions we find that for research question 1 theory and 

practical must link in order to achieve learning and practice. The higher the quality of 

teachers produced, more effective teaching in classrooms will take place. This higher quality 



55 
 

of teachers involves teachers furthering their studies, knowing their subject well and 

interacting with other fellow scientists enhance their pedagogy skills (Ogunmade, 2005).  

Research question 2 reflects on the importance of these practical activities carried out by the 

pre service teachers that most of them agreed assisted them during Teaching Experience. 

These practical activities allow the pre service teachers to be more confident when carrying 

out practical work however there are challenges when doing it in a classroom as mentioned 

before. 

Research question 3 concerns the pre service teachers’ perceptions of doing practical work 

during teaching experience. It is more challenging as most schools lack apparatus and there 

are many learners in one classroom. Time is a major factor and group work does not always 

go as planned. Teachers in schools are not very helpful and there is no one to assist setting up 

a practical activity.  

Research question 4 deals with skills being transferred from the B.Ed 4th year course to the 

school. As the lecturers mentioned that this course is not just designed for the South African 

matric system but rather for further studies and other systems that can allow teachers to go 

beyond SA and teach. Although the B.Ed 4th year course has proven to allow pre service 

teachers to go into schools and teach, these pre service teachers still seem to lack confidence.  

As confident as they are when doing experiments in the B.Ed course they tend to lose focus 

in a school due to change of environment and different peer interactions. Support is vital for 

this transfer to take place. The pre service teachers that gained that support from there 

mentors were confident and successful with their objectives.  

4.7 Conclusion 

Looking at the results holistically, I find that the gap between the B.Ed.4th year course and 

school results in many factors that affect pre-service teachers and confuses them as to what is 

actually expected.  Factors such as language, safety, assistants, expectations, pre-service 

teacher’s general pedagogical content knowledge and resources change the game of both 

environments.  

Firstly, one has to look at the B.Ed 4th year course as this is where it all begins. Lecturers A 

and B both had very clear intentions and views about what is expected in the course. 

However this course is deficient in incorporating the reality of school life. There are two 
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types of curriculums that were referred to in this research: the B.Ed. curriculum and the 

school curriculum. Each one of them plays its own role and differs vastly. The curriculum of 

B.Ed 4th year and the curriculum of school are similar and yes the B.Ed 4th year has to have 

more than what is expected in a classroom and is competent with all two curriculums 

mentioned earlier. This curriculum is set by the lecturer and not a department and therefore 

time constraints work in favor of the course whereas in schools teachers are expected to 

complete a syllabus set by the department. The B.Ed 4th year course is set to run in a certain 

way whereby practical work is organized and all equipment is available for the practical 

activities included. This shows good planning and practical’s are tested before they are done 

by the students in order to gain expected results and also to test if the equipment is working. 

This fortunately enough is done by laboratory demonstrators and the laboratory technician 

who makes sure that all laboratory equipment is available and in working order. The 

demonstrators also make sure that all safety precautions are taken when using apparatus by 

making students aware before the practical begins. All students in fourth year complete a first 

aid course which is compulsory in the science department. Also all students are not allowed 

in the laboratory without a laboratory coat and this serves as a safety precaution as well as a 

type of status that science students have. 

Language as stressed above plays an important role in the manuals given to the students as 

well as the instructions given by the demonstrator. In fourth year lecturers take it for granted 

that students are able to understand academic writing as well as follow instructions. 

Unfortunately the challenge here is that science as a language that can be understood by all 

scientists across the world but language in itself especially when it is a second language 

makes a subject difficult to teach and understand sometimes. It is evident in the pre-service 

teachers’ laboratory reports that most of them did not include diagrams and error analysis 

when they were asked to. Students must familiarize themselves with all apparatus and also 

know the names and functions the apparatus is used for especially all safety hazards. Fakudze 

and Rollnick (2008) suggest different learning styles that can assist teachers and learners’ 

crossing borders into the science subject. Firstly they mention that the materials the teacher 

uses and the way she/he speaks and makes use of everyday language and academic language 

is important as this could allow learners’ to differentiate between the two (Fakudze & 

Rollnick 2008). In this way the learners’ language and the teachers language meets 

somewhere and together they can produce or work towards an academic social language. 

These different tactics and learning styles have no boundaries when it comes to teaching and 
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learning. Visuals, technology, analogies metaphors etc. are just a few ways of making 

learning exciting and interesting and also making it easy for a learner to understand difficult 

concepts. Science language as seen in Table 4.3 affects many students in the writing up of 

reports and also recognizing dependent and independent variables (Annexure 2) if one 

doesn’t understand what these variables are.   

Student-teachers are the most affected by both environments unfortunately and this is done 

unintentionally. The B.Ed 4th year course strives to produce the best of science teachers but 

this is not always achieved as when these students enter schools they are pressured by the 

realities of school life. These pressures include the schools they choose and the department 

expectations. TE (Teaching experience) is one of the most stressful times for student-

teachers. How they are expected to teach from a university expectation to how they teach in a 

school setting varies tremendously. The B.Ed 4th year course looks at aspects concerning 

content and practical work very closely and therefore student-teachers are expected to show 

both in one lesson that they are examined on. Many student-teachers go back to teaching the 

way they were taught as this is the easier approach. However from the 6 teachers 3 chose 

demonstrations and the others did practical work with the learners. Student-teachers are 

challenged with time which they are not use to at a university level.  They also struggle with 

resources as well as expectations of what their mentor teacher expects. Resources are easily 

available for student-teachers as the university accommodates for them to use the equipment 

on teaching experience. Dealing with forty or more learners can be overwhelming. Discipline 

can be a major issue and so is safety with regards to the learners. Another major issue is that 

of assistance. In a school the teacher is expected to do everything. 

The way we think influences the way we speak and vice versa, (Boroditsky, 2011). Student-

teachers still struggle with language in their fourth year and this is clearly visible in their 

laboratory reports (Annexure 5). Besides struggling with language in their studies they 

sometimes struggle on teaching experience (TE) and tend to code-switch a lot during a lesson 

to make the practical easy to understand and follow. The language used in class is that of 

science but one has to understand the instruction and problem in order to comprehend and 

act. Many teachers code-switch as this allows them to get things done quicker. George Orwell 

stated that the language you speak determines the way that you will interpret the world 

around you and that language merely influences your thoughts about the real world (Orwell, 

1984). 
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Teachers in schools with experience tend to handle practical work more easily and 

professionally. However the curriculum seems to be demanding and many teachers do not 

have the time to complete the syllabus and therefore tend to do practical work on weekends in 

order to save time but also complete the practical with ease and less time constraints. Again 

teachers have no assistants and this means that the teacher has to set up and plan the practical 

in such a way that there are minimum problems and the learners are able to complete in the 

time given. Resources play a major role in many schools where some schools are well 

equipped and others are not. Some schools have laboratories and others don’t. Teachers need 

to make the effort to make every opportunity a learning experience. Teachers ‘are also aware 

that not all practical work is exciting and fun. As argued by Abrahams (2009) teachers’ are 

limited in the number of fun practical tasks to do that has a ‘whiz’, ‘bang ‘or ‘pop ‘that can be 

used every day. It is rather an image that science puts forward that it should be exciting and 

fun to do but instead the actual tasks at times are said to be boring. 

A teacher’s PCK (Pedagogical Content Knowledge) plays an important role here regarding 

the student-teacher and the teacher herself/himself. As a teacher one is a role model and 

student-teachers tend to learn from those with experience. The gap between school and the 

B.Ed 4th year course lies in the fact that student-teachers need to be placed in a realistic 

situation and learn to adapt to it in order to gain experience and deal with the realities of 

practical work in a school based setting. They also need to become more aware of the dangers 

they face when dealing with learners and how important it is to be vigilant and have safety 

rules put forward. Not all practicals go as planned and time is a major factor in schools. 

Student-teachers need to deal with this by planning in advance and also getting to know their 

learners in order for effective practical work to take place. 
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Chapter 5: Conclusion 

5.1 Introduction 

Chapter one provided the reader with background to this study and was based on how 

practical work enhances learner understanding. Practical work was looked at from a South 

African based school curriculum.  

Chapter two dealt with the review of literature around practical work. Literature showed that 

practical work does enhance understanding only if it is effectively facilitated. Many aspects 

were looked at such as time, lack of resources, history and philosophy of science, language 

and inquiry based learning. After looking at all these aspects, a teacher has to be well trained 

for effective learning to take place.  

Chapter three dealt with the research design and methodology. Qualitative method was used 

which resulted in a lot of information gained which had to be coded and transcribed for 

optimum analysis to be made. As large amounts of data were collected from the participants 

this allowed the researcher to cross check questions for trustworthiness.  

Chapter four looks at the data collected and finds that many factors affect pre-service teachers 

when doing practical work and allows a gap between the B.Ed and school. Instead of looking 

at each institution separately pre-service teachers need to combine their experiences and use 

their skills to the best of their ability.  

Chapter five concludes the research by looking at each research question in its element and 

what was achieved by this research that can benefit both pre-service and future mentor 

teachers.  

Throughout the chapters, I have argued on the importance of practical work for science 

teaching and learner acquisition of science concepts. I have also argued that pre-service 

teachers need to be prepared enough to teach practical work. I based my study on how 4th 

year science B.Ed course prepares pre-service teachers to incorporate practical work in their 

teaching. This chapter is designed to provide the reader with an overall and summary of the 

findings. I start by providing the summary of findings looking at each research question. I 

then move to limitations of the study. I then provide recommendations and areas of further 

research emerging from my study.   
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5.2 Summary of results 

RQ1: What is it that lecturers say about the objectives of the Physical Sciences IV course? 

Firstly, this was done through interviewing lecturers who teach Physical Science IV course to 

4th years. There was alignment in both lecturers’’ utterances. They all gave clear aims and 

objectives of the course and further explained that the course is designed to help pre-service 

teachers gather all the necessary skills that they need to teach science in schools. In most of 

their utterances, they referred to the course in relation to the methodology course and argued 

that pre-service teachers are trained to see the link between theory and practical. In general, 

the lecturers understood the aims of the course. One thing that emerged is that they did not 

only plan to equip pre-service teachers with what is in the CAPS document. The course was 

designed to go beyond that so that they could train teachers who are more knowledgeable. 

Secondly, what lecturers prepared for students seemed to be in line what they say. The lab 

manuals went beyond just letting pre-service teachers perform practical work. Pre-service 

teachers had to manipulate apparatus and engage with what they were doing. Although one 

could argue that what is on the manual does not necessarily transfer to the actual thing, what 

pre-service teachers did showed some way of meeting lecturers’ objectives. 

Thirdly, the practical work that was given to pre-service teachers were not inquiry-based. 

Inquiry-based investigations are desired because they are open-ended and allow students to 

critically think about what they want to do. 

RQ2: What practical activities are carried out by pre-service teachers? What is the 

importance of these practical activities according to the pre-service teachers? 

All the practical work done in the B.Ed 4th year course is relevant and also allows pre-service 

teachers to think beyond just school work. Once these teachers enter schools even if they had 

forgotten certain aspects of the course the practical part should still be remembered as it is 

important for solving problems and functional living (Akinbobola & Afolabi, 2010). 

Practical work is not just putting the apparatus together when seen, but it needs planning, 

designing a problem, creating a new approach and procedure and also putting familiar things 

together in a new arrangement. This implies that the knowledge of creativity exhibited by 

candidates in any practical class helps them to manipulate some practical equipment 

(Akinbobola & Afolabi, 2010). 
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Evidence shows that all practical activities carried out by the B.Ed 4th years enhanced their 

skills and allowed them to carry out practical work in a school environment with minimum 

problems. The importance of these activities were the skills acquired. 

 

RQ3: What are the perceptions of B.Ed 4th year Physical Science teachers with regards to 

practical activities during their teaching experience? 

Pre-service teachers’ conceptions about practical work were in some-way linked to what the 

lecturer’ say about the aims and objectives of the course. 

• Firstly, most of the pre-service teachers claim that they are able to design their own 

experiments. This raises some questions in terms of how they handle apparatus when 

teaching practical work. For example, when one is able to design their experiment, 

they should know names of all apparatus. Although this contradicts what they do in 

schools, it aligns with the aims and objectives of the PS IV course. One of the things 

that the lecturers said was that they would like to develop practical skills in pre-

service teachers to an extent where they are able to design and perform experiments 

on their own. However, perceptions do not necessarily mean implementation. 

• There seems to be a mutual feeling amongst pre-service teachers about working in 

groups when they do practical work. Pre-service teachers voiced that they prefer 

working in pairs if not alone. Pedagogically speaking, this is acceptable. Groups work 

does not always result in effective learning and therefore denying pre-service teachers 

to learn the skills of doing practical work. On the other hand, one could argue that this 

is part of team work and it is one of the things that practical work enhances. This team 

work unfortunately is not available always in schools as individuals vary. 

• When pre-service teachers were asked about how practical work they are doing links 

with the theory, uncertainties emerged. Pre-service teachers in Table 4.4 claimed that 

the theory did not link to the practical but later admitted that sometimes application is 

more difficult than bookwork. Maybe this is because it is not made explicit. Although 

lecturers strongly feel that what they do theoretically is linked to practical, it is not the 

case with pre-service teachers. 

RQ4: How are practical skills transferred from B.Ed to a school context?  
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Findings from observing pre-service teachers doing practical work reveal that they engaged 

more in what the curriculum required them to do. There was not enough evidence that pre-

service teachers would engage their learners in open-ended experiments/investigation 

It was found that pre-service teachers need more practice with regards to setting up 

laboratories and also having the correct chemicals ready knowing all safety precautions. Pre-

service teachers were not well prepared in terms of this. This is because the technicians set up 

apparatus for the pre-service teachers before the practical activity. They also need to work 

with bigger classes so that they are able to carry out practical work as well as maintain 

discipline. By introducing the hazard sheet to first years carrying into fourth year, this will 

create awareness to what students are exposed to and also it will make them more aware 

when they are on TE. Here the mentor teacher plays a very important role with regards to 

transferring the B.Ed skills to the classroom with ease and guidance.  

By referring to Dale’s Cone of Experience we can understand how much attention is given to 

something when you can hear, see, say, write and do. When one is actually taking part in the 

practical not just for interest sake or for examinable purposes, but rather to gain an 

understanding as well as be part of a community of scientists it changes your view of what 

you should do and how you should do it. This study clearly showed a relation between the 

B.Ed 4th course and school. However this course can be improved with regards to certain 

aspects.  Although the course is structured well and all aims, objectives and skills targeted are 

clear and relevant to the course, the course does expose pre-service teachers to teaching 

experience in schools, however even though pre-service teachers are exposed to school life it 

is for a very short period of time. Although the B.Ed has a short fall of the reality of school, 

mentor teachers complete the transition of taking a pre-service teacher from ideal to actual.  

Evidence showed that skills are transferred from B.Ed to school through acquiring, 

understanding, learning and practicing.  

5.3 Limitations of the study 

• Sampling: this study explored students from one university who are in the same year 

of study. For this point, results in this study cannot be generalized but they can shed a 

light on experiences that pre-service teachers encounter when doing practical work. 
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5.4 Recommendations and further research 

This study can be researched further looking into interesting issues regarding safety 

precautions and introducing the BEd IV years to be placed in schools besides for teaching 

experience and assist teachers with the practical work component. This will also enhance 

school performance as teachers will have assistants and learners will be easier to manage with 

the pre-service teachers benefiting and improving their practical skills with regards to an 

actual school situation. The B.Ed IV years as part of methodology or an assignment, work as 

a group at Scibono or any other science fair to develop a programme for a week for science 

learners that can broaden their idea of practical work and increase their confidence.  

 The B.Ed IV course will be producing more efficient and confident teachers as they will 

know what to expect when they enter schools and also make them aware of their own 

laboratory work and what they should be paying attention to. Another important factor is to 

get the 4th years involved in their TE to help schools conduct practical work. I feel that this 

component of TE should be included separately for 4th year students. This will allow students 

to be more confident and prepared as to what is expected once they have qualified. 

5.5 Efficiency of the Research Design 

What was gained and achieved in this research? The methodology approach used in chapter 

three allowed the researcher to look beyond just the questions and answers of this research. 

By collecting a vast amount of data this required a lot of time transcribing videos and 

interviews which can be frustrating. However the success outweighs the frustrations with 

regards to the research questions. The research design used allowed the researcher to answer 

the research questions to the best of her ability with the data collected. It would be interesting 

to do the same research using a different way, by following pre-service teachers from year 1 

to being a mentor teacher.  
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Annexure 1 

TEACHER INTERVIEW 

AIM OF LABORATORY WORK 

1. Do you give your learners’ practical work? 

2. If yes? In your opinion what are the benefits of using practical work in teaching? 

3. What in your experience is organizing practical work? Are there any practicals you have 

found to be difficult to run? If so what did you do? 

4. Do your learners’ enjoy doing practical work. If so, why do you think they like/dislike 

practicals? 

5. How do you prepare your learners for design experiments? 

6. In your view are the resources of the school adequate for practical work in science? Do you 

get enough support to carry out practicals. Why? 

7. In your opinion what are the main constrains in designing and running practicals. 
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Questionnaire: 

TEACHERS QUESTIONNAIRE 

 

Please answer all items of this questionnaire. We would like to know your views, this is not a test. 
Your answers will be used for educational research purposes only. Your response will be treated 
confidentially: your identity will not be revealed and is known only to the researcher.  

 

Please respond to each item in the space provided 

 

1. I am to choose or modify science lessons based on what resources I have available. 
 
I agree:                                            I disagree: 
___________________________________________________________________________      
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________ 
 
 

2. I encourage my peers in physical science to conduct practical work in lessons. 
 
I agree:                                            I disagree: 
___________________________________________________________________________      
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________ 
 
 

3. Experience develops your confidence in carrying out practical work. 
 
I agree:                                            I disagree: 
___________________________________________________________________________      
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________ 
 

4. The purpose of school practical work is to confirm scientific theory. 
 

                   I agree:                                            I disagree: 

___________________________________________________________________________      
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________ 
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5. There is a step-by-step procedure for doing all scientific investigations 
 
                   I agree:                                            I disagree: 
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________ 
 

 

6. When the results of a demonstration experiment carried out by a teacher are unexpected and 
do not confirm the theory, he/she should adjust them in order to confirm the theory. 
 
                   I agree:                                            I disagree: 
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Student Teachers’  Questionnaire 

 

1. What is your opinion on practical work in the B.Ed course? 

2. Do you design your own experiments? Give reasons 

3. What condition is the laboratory equipment in? 

4. Is the theory you do in class related to the practical work? 

5. Do you prefer working with peers or on your own when conducting practical work? and 

why? 

6. Describe your learning environment. 

7. What was your ideal laboratory experience 
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STUDENT TEACHER INTERVIEW 

AIM OF LABORATORY WORK 

 

1. Tell me about your experiences with physical science courses in middle-high school and 

college. Lab experiences? 

2. What is your opinion on practical work in the B.Ed coursed? 

3. What condition is the laboratory equipment in? 

4. Is the theory you do in class related to the practical work? 

5. Do you design your own experiments? (Give reasons) 

6. What effect does working with peers have on your practical work? 

7. Describe your learning environment. 

8. What was your ideal laboratory experience? 

9. Tell me about your experiences with physical science courses in middle-high school and 

college. Lab experiences? 

10. How well do you think your pre-service teacher education (practical work in physical science) 

prepared you? What are some things you feel well prepared to do and things you feel you are 

not very prepared to do? 
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Lecturers Interview 

 

1. What are the objectives of the practical work chosen in 4th year physical science? 

The objectives are for the students to link their theory to what happens in nature as well as to 

understand better the theories they learn in lectures through hands on experience. Also this 

allows students a chance to be able to use the different equipment available for physical science 

practicals. 

2. What criteria was used to select the PS4 practical’s? 

The practicals should be linked to their theory in class and the equipment available in the labs. 

The practicals should allow the students to engage with the theory not just reproduce it. 

3. What skills are targeted in this course? 

Students should improve their creative skills, reasoning skills, problem-solving skills, graphing, 

and other skills. 

4. How are the PS 4 practical’s designed? 

First look at the topic to be taught and look for practicals around those areas which match the 

equipment available in the lab or to be bought. The practicals chosen should also be linked to 

everyday life events if possible. 

5. How do the selected practical’s in the PS4 course relate to the CAPs document? 

The aim is for students to be able to: 

(a) Gain active and critical learning: skills by encouraging an active and critical approach to 

learning, rather than rote learning 

(b) Gain high knowledge and high skills 

(c) Identify and solve problems and make decisions using critical and creative thinking 

(d) Work effectively as individuals and with others as members of a team; 

(e) Organise and manage themselves and their activities responsibly and effectively; 

(f) Collect, analyse, organise and critically evaluate information; 

(g) Communicate effectively using visual, symbolic and/or language skills in various modes; 

(h) Use science and technology effectively and critically showing responsibility towards the 

environment and the health of others 

6. How are the skills targeted in the PS4 course transferred to a school context? 

The students are encouraged to be familiar with all equipment so that they can be able to 

perform the experiments at their schools. They learn similar skills from different experiments to 
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show that it is the standard to use even at matric level. During TE some of the skills are assessed 

and encouraged for students to show before they finish their degrees. 

7. Why are practical’s included in the PS4 course? 

To show that physical science is a practical subject were theory and practice should e gained 

simultaneously. 

8. Are the practical’s selected considered to be relevant to whom and why? 

Yes they are considered to be relevant as there is comparisons with other universities locally and 

internationally. The practicals are always linked to the theory so they are relevant as the theory 

is relevant. The practicals are meant to reinforce the theory being taught 
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Annexure 2  

Table 4.1: Results of lecturers’ interview about the objectives of the course 

What are the objectives targeted in selecting PS IV practical work?  
Lecturer A Lecturer B 

The objectives of practical work in PS IV 
are highlighted. To elaborate on them, they 
are: 
a) To reinforce theory content taught in the 

lecture and to give students 
opportunities to link this theory with 
practical observation. This is especially 
important as it enables the students to 
then ponder more on what they have 
learnt 

b) To refine their skills of experimental 
design, which they will need as 
teachers, to help prepare their students 
for practical exams. 

c) To assist students to develop an 
effective response to science. The more 
familiar they are with the tools of 
Physics, the more confident they will be 
as teachers, and the more effective their 
teaching will be. 

 
 
 
 
 

The objectives are for the students to link their 
theory to what happens in nature as well as to 
understand better the theories they learn in 
lectures through hands on experience. Also this 
allows students a chance to be able to use the 
different equipment available for physical 
science practical work. 

 
 
 
 
 
 

What criteria are targeted in selecting PS IV practical work?  
Lecturer A Lecturer B 

The criteria used were: 
a) Relevance to subject content taught 
b) Innovation – substituting components 

with locally available, inexpensive 
materials 

c) Exposure to high quality Physics 
Equipment similar to apparatus actually 
used by scientists – to bring about 
familiarity with the processes of 
Physics. 

The practical work should be linked to their 
theory in class and the equipment available in 
the labs. The practical work should allow the 
students to engage with the theory not just 
reproduce it. 
 

 

What skills are targeted in selecting PS IV practical work?  
Lecturer A Lecturer B 

The PS IV course targets three main skills 
for Physics teachers: 
a) Content competency – thorough 

knowledge of the subject content and 
topics in the course. 

b) Mathematical modelling and cognitive 
manipulation skills – handling  and 
analysis of  Physics equations and how 
to interpret them, and manipulation of 
data using graphical and other 
representations 

Students should improve their creative skills, 
reasoning skills, problem-solving skills, 
graphing, and other skills. 
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c) Practical and safe handling of 
equipment skills. Familiarity and 
confidence in using scientific 
equipment, ability to read and interpret 
measuring scales, awareness  of 
accuracy and precision constraints, and 
innovation – being able to find 
appropriate representations using local 
inexpensive materials. 
 

 

How the PS IV are practical’s designed and how do these practical activities selected relate to the 
CAPS documents? 
 

Lecturer A  Lecturer B 
I use web-based resources, textbooks and 
WITS main campus, practical physics 
handbooks in designing these practical’s. 
After selecting the central concept of the 
practical, and the focus, I consult these 
resources to find out what practical work 
have been carried out in respect of the 
central concept. I then use more than one 
source to design and come up with a 
practical suitable for the central concept and 
main focus. 
 
The PS IV practical work are not 
necessarily or deliberately related to the 
CAPS document because the aim of the 
course is not to train teachers solely for the 
SA Matric system. We also want our 
teachers to be competent practitioners in the 
IEB and the A-level systems as well. The 
overriding criteria for selecting practical 
work is relevance to the subject content 
taught. I believe that if teachers find 
themselves teaching these topics in the 
CAPS curriculum, they can then design and 
use the same practical’s that they learned 
during training. This will make them more 
confident in delivering their work – but this 
applies equally to IEB and A-level teaching 
 

First look at the topic to be taught and look for 
practical’s around those areas which match the 
equipment available in the lab or to be bought. 
The practical’s chosen should also be linked to 
everyday life events if possible. 
 
The aim is for students to be able to: 
(a) Gain active and critical learning: skills by 

encouraging an active and critical approach 
to learning, rather than rote learning 

(b) Gain high knowledge and high skills 
(c) Identify and solve problems and make 

decisions using critical and creative thinking 
(d) Work effectively as individuals and with 

others as members of a team; 
(e) Organize and manage themselves and their 

activities responsibly and effectively; 
(f) Collect, analyze, organize and critically 

evaluate information; 
(g) Communicate effectively using visual, 

symbolic and/or language skills in various 
modes; 

(h) Use science and technology effectively and 
critically showing responsibility towards the 
environment and the health of others 

 

How are the practical skills transferred from B.Ed to a school context? 
Lecturer A Lecturer B 

If the students can master the skills taught as 
I described in answer to your first question, 
they will be able to design and run practical 
sessions with their students at school, safely 
and effectively. 

 

The students are encouraged to be familiar with 
all equipment so that they can be able to perform 
the experiments at their schools. They learn 
similar skills from different experiments to show 
that it is the standard to use even at matric level. 
During TE some of the skills are assessed and 
encouraged for students to show before they 
finish their degrees. 
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Why are practical’s included in the B.Ed program? 
Lecturer A Lecturer B 

The PS IV Physics course is designed for 
several purposes: 
a) To develop Physics teachers who are 

competent to teach secondary science up 
to Matric, A-level and IEB matriculation 
levels. As such the course must be robust 
and cover materials that go deep enough 
to satisfy the requirements of the three 
examining boards in South Africa 

b) To achieve this goal, the students must 
not only be exposed to the content 
knowledge, but also to the practical 
knowledge of how scientists go about 
the development of their knowledge. The 
course utilizes several avenues of 
learning and tries to engage both 
hemispheres of the brain in the process 
of learning. i.e. cognition, tactile 
manipulation , prediction and pattern 
making, as well as holistic visualization 

c) The practical’s included in the course 
serve three main purposes: 
i) To represent content knowledge 

learnt in a practical way – i.e. to 
reinforce content knowledge 
through experimentation 

ii) To refine the skills of 
observation, manipulation and 
experimental design – i.e. to 
engage with the tacit 
knowledge informing the 
scientific enterprise 

iii) To enhance students 
appreciation of Physics as a 
human activity and to expose 
them to the challenges inherent 
in the development of scientific 
knowledge 

d) Lastly, The PS IV course is designed in 
such a way that there is an underlying 
core theme linking all the topics 
together. Practical work provides the 
students with opportunities to identify 
this core theme by engaging with similar 
concepts in a practical manner. In 
addition, it is the lecturer’s strong belief 
that science is a practical subject and that 
for a long lasting impression, students 
must be engaged in all their senses. As 
the Chinese say: Hear and forget; See 
and remember; Do and understand. 
 

To show that physical science is a practical 
subject were theory and practice should be 
gained simultaneously. 
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Are these practical’s considered to be relevant? 
Lecturer A Lecturer B 

They are relevant to the subject taught. This 
links with the first objective that I 
mentioned earlier 

 

Yes they are considered to be relevant as there is 
comparisons with other universities locally and 
internationally. The practical work are always 
linked to the theory so they are relevant as the 
theory is relevant. The practical work are meant 
to reinforce the theory being taught. 
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Annexure 3  
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Annexure 4 
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Annexure 5: 

Laboratory reports 
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Annexure 6: CAPS documents memos 
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Annexure 7 

 

 


