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Abstract  

 

For a number of years, it has been observed that learners’ motivation towards science has 

decreased, especially when they get to higher grades in secondary school. Strengthening learners’ 

motivation has become a very important area for educators to understand and reflect on. Many 

studies suggest that inquiry-based learning activities can provide a conducive learning 

environment and build up learners’ abilities and motivation to learn science beyond the classroom. 

It is against this backdrop that this interventionist study sought to investigate the influence of 

marine science camps on learners’ motivation towards scientific inquiry  

The study was informed by Vygotsky’s social constructivist theory and Wenger’s community of 

practice theory. The participants were 21 grade 10 science learners from seven high schools in the 

Eastern Cape in South Africa. In order to answer the research questions, data were collected 

through the use of Student Motivation Towards Science Learning (SMTSL) questionnaires prior 

and post science camp, learner reflection journals and focus group interviews. Excel was used to 

analyse quantitative data whereas an inductive-deductive thematic approach was used to analyse 

the qualitative data. 

The findings of the study revealed that through active participation learners’ dispositions shifted 

and became more positive after the scientific inquiry activity experience at the marine science 

camp. Furthermore, the findings of the study revealed that as a result of the marine science camp 

experiences learners were highly motivated to develop their own marine related science projects 

for the science fairs. Science fairs bear the testimony as one learner did not only  conduct  a marine 

related project for a science fair but was awarded a gold medal at a regional science fair and a 

silver medal the national fair. The same learner was awarded an opportunity to present his project 

in other international fair. Notably also, learners displayed increase science motivation as a result 

of participating at the marine science camp. 
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This study thus recommends that in order to enhance scientific inquiry among science learners, 

efforts in developing out-of-school programs not only by the department of education but also 

other stakeholders such as universities are needed to inspire and motivate more learners in 

sciences. Additionally, pure science faculties and social sciences should work closely with each 

other to promote science. 

Key words: Life Sciences, marine science camps, scientific inquiry, motivation, informal 
environments, dispositions, communities of practice, social constructivism 
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CHAPTER ONE: SITUATING THE STUDY 

 

1.1 Introduction  

The aim of this case study was twofold. Firstly, it aimed at exposing learners to an outdoor marine 

science learning environment. Secondly, it aimed at promoting the use of an investigative inquiry 

learning approach to Grade 10 Life Sciences learners from previously disadvantaged backgrounds. 

Ultimately, the aim was to investigate the influence of marine science camps on learners’ 

motivation and dispositions towards scientific inquiry.  

The South African Curriculum and Assessment Policy Statement (CAPS) which was introduced 

in 2011 calls for integration of teaching and learning of scientific inquiry (SI) skills (South Africa. 

Department of Education [DoE], 2011). The aim for this call is to produce learners who are critical 

thinkers. In as much as the CAPS curriculum has been praised for its systematic approach in 

organising content, it has been also criticised for the overload of content and assessment, hence 

leaving little or no time for inquiry based teaching and learning.  

Furthermore, CAPS has brought some challenges, for example, it puts emphasis on the 

development of learners’ scientific inquiry skills without adequately capacitating teachers on how 

to go about doing this. Recent research by scholars such as Kahenge (2013), Lederman and 

Lederman (2014) and Tshiningayamwe (2016), show that teachers do not have the confidence or 

adequate knowledge and skills to conduct scientific inquiry learning with their learners. Aulls and 

Shore (2008) do not contest the fact that there could be other underlying reasons that could be 

linked to learners’ motivation but, they strongly believe that inquiry based teaching and learning 

fosters critical thinking. 

In order to enhance scientific inquiry learning, the South African Environmental Observation 

Network (SAEON) has invested time and resources in developing a marine science camp inquiry 
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programme that specifically targets the high school learners from the disadvantaged townships1. 

The main reason for the focus on disadvantaged township learners, is to introduce scientific inquiry 

based learning in the marine space which is underexplored by township learners. 

The marine science camps were developed for high school learners to have exposure to hands-on 

experience and scientific inquiry methods to complement the school curriculum. Notwithstanding, 

little is known about the impact or influence of these camps on learners’ motivation. It is this 

caveat that triggered my interest to investigate the influence of the marine science camps on 

learners’ motivation and their dispositions towards scientific inquiry. In this chapter, I thus present 

the background to the study, statement of the problem, significance of the study and my research 

interest in the study.  

1.2 Background of the study  

The poor academic achievement in Science by secondary school learners in South Africa has raised 

many concerns about learners’ motivation towards the subject. It is often cited in the Southern and 

Eastern Africa Consortium for Monitoring Education Quality (SACMEQ), that when South 

African learners are compared to other countries in Mathematics and Science benchmark tests, 

they show the poorest performance results in both these subjects (Writer, 2015). This was the case 

in the 2011 Trends in International Mathematics and Science Study (TIMSS) which showed that 

South African Grade 7 and 8 learners performed poorly in both Mathematics and Science (Reddy 

et al., 2015).  

The South African learners in these grades were ranked last out of 41 participating countries. 

Reddy et al. (2015) inform that three-quarters of South African learners achieved below the 

benchmark score. Likewise, this is further confirmed in TIMSS, that learners from low socio-

economic backgrounds perform poorly in these subjects (Bantwini, 2010; Reddy, van der Berg, 

 

1 Township schools are historically disadvantaged and situated in the outskirts of central town.  



3 

 

Janse van Rensburg, & Taylor, 2012). In my view, it is imperative to understand what motivates 

or demotivates learners from poor socio-economic backgrounds, specifically in Science learning.  

Studies that investigated factors related to motivation for Science learning discovered a link 

between Science achievement and Science motivation. For instance, family influences were 

identified as a one of the major factors that has a direct influence on Science motivation and 

Science achievement, as well as the socio-economic status of the family (National Science 

Teachers Association, 2009).  

In South Africa, several factors have been identified as having an influence on Science motivation 

and Science achievement (Ramnarain, 2013). These include the lack or inadequate school 

resources and under preparedness of teachers to teach Science (Seroto, 2012). Additionally, poor 

command of the Language of Learning and Teaching (LoLT), negative attitudes which are 

accompanied by lack of insights into the value of Science, low self-efficacy and the poor quality 

of learning environments to learning Science, were highlighted (Ramnarain, 2013). It is for these 

reasons that Mavuru and Ramnarain (2017), drawing on Vygotsky’s (1978) seminal work, propose 

that there is a need for the socio-cultural contexts to be considered in Science classrooms in South 

Africa. In their study, they found that the integration of learners’ indigenous knowledge (IK) in 

the learning environment space promoted learner participation (Sedlacek & Sedova, 2017) and 

developed critical and analytical skills in learners. 

Essentially, learning environments have been central to debates of the Science engagement 

community in South Africa. As a result, the Department of Science and Technology (South Africa. 

DST, 2014) developed a science engagement strategy. The strategy clearly brings out how 

informal Science learning environments can complement the school curriculum to enhance learner 

motivation to learn Science. In light of this strategy, it could be argued that SAEON was a step 

ahead, as out-of-school Science camp programmes were already designed but nonetheless have 

not been researched. These science camps are out-of-school learning environment programmes 

which are designed to engage learners in scientific inquiry skills as stipulated in CAPS document 

(South Africa. DBE, 2011). 
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SAEON is a research facility of the National Research Foundation (NRF) which is funded by the 

Department of Science and Technology (DST). Its mandate is to establish and maintain 

environmental observation sites (nodes) and data management for research purposes, while 

providing Science engagement platforms for long term studies. SAEON nodes are distributed in 

six biomes across South Africa with a national coordinating office in Pretoria. Out of the six nodes, 

noteworthy is that three nodes have indigenous names which are derived from their biomes as 

listed below.  

• Coastal Inshore in the Eastern Cape Province, also known as Elwandle (Coastal) Node. 

• Lowveld Savannah, in Limpopo Province, also known as Ndlovu (Elephant) Node. 

• Marine Offshore in the Western Cape Province, also known as Egagasini (Waves) Node. 

• Grasslands, Forests and Wetlands Node in KwaZulu-Natal; and 

• Fynbos Node in Western Cape and Arid lands in Northern Cape. 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1.1: Map showing distribution of SAEON Nodes 

 

Algoa Bay is labelled in the map to show exactly where the long term coastal observation research 

is conducted. Algoa Bay Sentinel Site for Long-Term Ecological Research is the first of its kind 

Ndlovu Node (Savanna) 

Egagasini Node  
(Marine-offshore) 

Fynbos Node 

Arid Lands Node 

Grasslands-Forests-Wetlands Node 

Elwandle Node  
(Coastal-inshore) 

SAEON National Office 

Algoa Bay Sentinel 
Site 
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in Africa. It consists of a continuous monitoring platform made up of in situ sensors measuring a 

range of variables including, amongst others, ocean temperate, salinity, currents and waves. 

This network currently consists of over 190 sensors continuously recording data. In addition to the 

oceanographic instruments, SAEON also conducts monthly sampling of the pelagic ecosystem at 

eight stations in Algoa Bay, collecting data on the physical, chemical and lower trophic biological 

(phytoplankton, zooplankton and ichthyoplankton) environment. The data and the research 

platforms (vessels, laboratories and scientific equipment) are available to the broader scientific 

community and public at large.  

Another aspect of the Elwandle Coastal node is Science engagement which focuses its support on 

the seven previously disadvantaged schools in the Eastern Cape for both learners and educators. 

The Science engagement programme is coordinated by a Science engagement officer who works 

closely with node scientists and other stakeholders, such as education district officers to design 

curriculum-based activities. This partnership epitomises what Lave and Wenger (1991) and 

Wenger (1998) refer to as a community of practice, central to which is learning. The node scientists 

introduce to both educators and specifically Grade 9 to 11 learners, hands-on practical activities 

(Asheela, 2017; Ndevahoma, 2019) such as school weather and climate monitoring and scientific 

methods which are usually taught at Science camps on weekends or during school holidays.  

Teachers select learners to come to the rocky shore Science camps, however, SAEON’s criteria is 

to have learners who take Mathematics, Physical Sciences and/or Life Sciences including 

Geography as subjects. The Elwandle Coastal Node marine Science camps usually run for about 

three to four days. The camps are usually held in Port Elizabeth at a venue that is near the proximity 

of the sea.  

The marine Science camps are held to expose learners to scientists and to engage them in an 

intensive structured small-scale research to stimulate their scientific inquiry process skills. Walker 

and Shore (2015) describe inquiry as an ability to critically engage and use the language, tools and 

skills of inquiry during the inquiry activity and encourage collaborative work (Goos, 2000).  
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During these science camps, usually learners are not familiar with each other as they come from 

diverse schools. In consequence, I have observed that they tend to be uncomfortable. As an attempt 

to break the ice, on arrival at the camp learners are divided into groups whereby each group is 

composed of learners form different schools. The idea behind this group formation is to allow them 

to form new relationships, so that they can socially engage with one another including the SAEON 

staff, as proposed by Vygotsky (1978) in his social constructivist theory. 

1.3 Statement of the Problem  
 

In light of the lack of motivation in Science stated above, it is crucial to identify and address factors 

that may impact learning of Science amongst secondary school learners, specifically in informal 

learning environments that can introduce scientific inquiry. According to Lederman, Lederman 

and  Gaigher  (2014), scientific inquiry (SI) is important for learners as the foundation for the 

development of future generation of scientists and scientific literate citizens.  

Furthermore, Gaigher et al. (2014) also state that South African learners across socio-economic 

sectors have little to no exposure in doing inquiry-based activities in schools. It is against this 

backdrop that in this study I sought to understand learners’ motivation and dispositions towards 

scientific inquiry. 

In many studies, motivation has emerged as a leading factor that influences learners’ achievement 

in science learning (Velayutham, Aldridge, & Frazer, 2011; Ramnarain, 2013; Schulze & van 

Heerden, 2015). Such research has paid much attention to learner motivation in the classroom 

environments, and yet little is known about the influence of informal Science experiences on 

learners’ motivation. In their study on identifying influences of the learning environment, Schulze 

and van Heerden (2015) found out that teachers play a huge role in motivating learners to learn 

Science by creating conducive learning environments. They recommend future research that 

should seek to understand what motivates learners in these learning environments. This study 

sought to close this gap by exploring the influence of science camps on learners’ motivation and 

dispositions towards scientific inquiry.  
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1.4 Significance of the Study  

The concept of a marine and science camp is foreign to township previously disadvantaged 

schools. This suggests that this case study is important, as there is not much research conducted 

on the influence of marine science camps on learners’ motivation specifically in South African 

context. The study might also provide reflexivity to SAEON’s marine science camp facilitators to 

establish and reflect on what motivates or demotivates learners during scientific inquiry activities. 

The study might also provide some insights on the use of teaching practices or approaches that 

influence learners’ dispositions about science learning, with specific reference to scientific inquiry 

learning in a socio-cultural setting as highlighted by Mavuru and Ramanarain (2017). These 

insights might assist in developing and incorporating science camp programmes that will create 

the learning environment desired by learners to increase their motivation levels. Furthermore, the 

study might add to the existing body of literature and knowledge on marine science camps. 

1.5 My personal interest in the study   

As a Science Engagement Officer at SAEON, and someone who comes from a similar 

disadvantage background as the learners participating in the science camp, when I was at  high 

school we used to get extra-curricular support from out-of-school institutions such as Rhodes 

University, which is situated not far from most township schools in Grahamstown. Most of the 

schools could not afford to fund excursions due to socio-economic factors.  

Participating in these excursions would motivate most of us, as we aspired to be and identified as 

science learners. Along with having been a learner of science at school and now a qualified teacher, 

I also brought with my past experiences of working as an outreach officer at the South African 

Institute for Aquatic Biodiversity (SAIAB). Furthermore, I come to the study as someone who has 

been involved for a number of years in informal learning environments and also as the SAEON 

coordinator of the marine science camps, but have never understood if these camps have any 

influence on learners. In light of this, I deemed it necessary to investigate the influence of the 

marine science camps on learners’ motivation and their dispositions towards scientific inquiry.  
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1.6 Theoretical Frameworks  

Due to the nature of this study, I deemed it suitable to use two frameworks which specifically 

target learner motivation and dispositions in informal environments such as science camps. These 

frameworks are Communities of Practice (CoP) (Lave & Wenger, 1991; Wenger, 1998) and 

Vygotsky’s (1978) social constructivist theory, specifically the notion of the zone of proximal 

development (ZPD). I chose these frameworks for the reason that community of practice 

complements ideas from Vygotsky’s notion of the ZPD, as they both deal with social interactions 

and environmental influences. I now briefly discuss these theories below. 

1.6.1 Community of Practice (CoP)  

Wenger (1998) describes a community of practice (CoP) as a group of people who share a concern, 

a set of problems, or a passion about a topic. Wenger (1998) further highlights that a CoP has three 

main elements: the domain of knowledge which defines the issue(s); the community of people who 

care about the domain of knowledge and a shared practice being developed to make the domain 

of knowledge effective.  

People learn as they become members of what Lave and Wenger (1991) refer to as a community 

of practice. They describe learning as an important part of social practice and as legitimate 

peripheral participation in the community of practice. ‘Legitimate’ in Lave and Wenger’s terms 

refers to being a potential member of the CoP. 

Thus, through interacting and participating in the CoP, the learners involved in this study were 

afforded an opportunity to share information, knowledge, and experiences and understood who 

they are and in which CoP they belonged (Lave & Wenger, 1991). To Roberts (2006), within CoP, 

power shapes social interactions and might influence the perceptions of those involved.  

1.6.2 Social constructivist theory  

Vygotsky`s (1978) social constructivist theory emphasises that social interactions play a 

fundamental role in the development of cognition. Within Vygotsky’s learning theory, in this study 
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I focused on the concepts of the zone of proximal development (ZPD), mediation of learning, and 

self-regulation.  

The ZPD has been described as the distance between the actual development level determined by 

independent problem solving and the level of potential development as determined through 

problem solving under adult guidance or in collaboration with more capable peers with the use of 

mediational tools (Vygotsky, 1978).  

Vygotsky’s (1978) theory suggests that mediation tools shape the way social beings interact in a 

social activity. He further states that in order for learning to happen there should be cultural tools, 

such as language, signs, symbols and artefacts to mediate learning (Vygotsky, 1978). In this study, 

I view rocky shores as a learning environment. 

Vygotsky (1978) believes that language develops from social interactions for the purposes of 

communication. He views language as a tool to communicate with the outside world. Furthermore, 

he argues that once children acquire speech, the internalisation of a language is important as it 

drives cognitive development. In the context of this study, it means once learners acquire ocean 

literacy which is ocean concepts, they might be able to make connections related to the new marine 

science environment. 

1.7 Main Research Question  

What are the influences of marine science camps on learners’ motivation and dispositions towards 

scientific inquiry?  

Research sub-questions: 

1. What are Grade 10 learners’ science motivation and disposition levels prior to the marine 

science camp experiences? 

2. How do Grade 10 learners’ motivation and dispositions evolve during the marine science 

camp scientific inquiry experience? 

3. How do Grade 10 learners’ participation in scientific inquiry learning affect their 

dispositions? 
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1.8 Research Design and Methodology 

The study employed an interpretive paradigm and a mixed method case study approach. That is, 

in order to answer the research questions, both quantitative (surveys) and qualitative (focus group 

interviews, learner reflection journals) were used as data generation techniques. 

1.9 Brief Definition of Key Concepts Used in the Study  

Informal science learning  

This is characterised by learning science outside the school context, including but not limited to 

museums, zoo, science camps, after school programmes, science clubs and science fairs. These 

informal learning environments provide opportunities for social interactions and meaning making 

of the content (Riedinger, 2015). Informal science learning is often regarded as an experience that 

may influenced the development of science motivation and interest to learn science further (Lil & 

Schunn, 2016). 

Science camps  

Science camps have specific features that distinguish them from other informal science education 

(Riedinger, 2011). Foster and Shiel-Rolle (2011) state that science camps are a platform from 

which to provide an outside classroom atmosphere for learning to take place in an informal way 

and where learners are introduced to hands-on experiences. They argue that at a science camp, a 

facilitator is able to introduce science concepts right in the field where learners are hands-on to 

receive first-hand information.  

Bischoff, Castendyk, Gallagher, Schaumloffel and Labroo (2008) believe that science camps aim 

to provide conducive learning environments whereby learners brainstorm ideas, and find solutions 

to scientific problems in their small groups. Bischoff et al. (2008) further maintain that team work 

and active participation (Sedlacek & Sedova, 2017) in a science camp set-up, may yield the 

formation of new relationships within the group. They further argue that when high school learners 

are exposed to or participate in the science camps, they may be motivated to consider pursuing 

science careers at tertiary level (Sedlacek & Sedova, 2017). 
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Participation and self-regulation  

Wenger (1998) describes participation as a process of taking part with others in a social activity. 

Furthermore, he states that participation shapes the participant and the community in which they 

participate in an ongoing interaction (Wenger, 1998). Self-regulation is described as the capacity 

to attain and change one’s level energy to match the demands of the task during their participation 

in a social interaction (Harrison & Muthivhi, 2013). In other words, in attaining self-regulation in 

learning, means learners should be involved in learning whereby they can participate by applying 

their existing knowledge to new learning areas and incorporating it into new skills. 

Barlia (1999) further argues that if learners perceive the value of science learning tasks, they will 

actively participate in these tasks to construct a meaningful understanding of a new science concept 

based on their existing knowledge – in this way, their motivation to learn science might increase. 

Many studies found that inquiry based learning fosters motivation and enhances critical thinking 

amongst learners (Walker & Shore, 2015). Some studies suggest that learning science in conducive 

learning environments can influence learners to develop positive dispositions towards science, 

especially after an inquiry experience. 

Motivation 

Research shows that inquiry based learning can benefit learners and motivate them towards science 

learning. Motivation is a very important educational variable as it promotes both new learning and 

skills (Barlia, 1999). Motivation to learn science promotes learner construction of their conceptual 

understanding of science (ibid.).  

Disposition  

Friedman (2008) believes that dispositions are shaped by personal, physical, and socio-cultural 

context in which learners live and may only be evident after the exposure to many experiences. 

Undoubtedly, the two terms dispositions and attitudes are often used interchangeably in most 

studies (Agunbiade, 2015). In my study, I have opted to use dispositions. Osborne, Simons and 

Collins (2003) argue that attitudes towards science are associated with feelings about scientific 
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objects and allow prognosis of scientific attitudes. Concurring, Crick and Goldspink (2014) state 

that disposition refers to a person’s certain response behaviours in new learning spaces. 

Damon (2005) and Crick (2009, 2012) perceive dispositions as individualised mental and moral 

qualities that make us who we are and frame our future learning paths. Raths (2001) views 

dispositions as skills and practices that are directed towards learning a particular subject. In the 

context of this study, the subject was learning through scientific inquiry. 

Scientific Inquiry  

Aulls and Shore (2008) believe that inquiry involves asking questions based on interest and 

curiosity. They explain that through an inquiry-based approach a conducive learning environment 

is created which then contributes to learners’ motivation. As a result, learners can become inquiry 

literate when they receive an explicit instruction from more knowledgeable other such as teachers, 

parents and their peers, in addition to the experience (ibid.)  

The general understanding of scientific inquiry is that it follows a simplified set of steps of a tested 

hypothesis in order to come to a conclusion. 

1.10 Thesis Outline 

Chapter One: This chapter gave the outline of the research, the background of the research, 

rationale, and the significance or potential value of the study. The concepts were briefly discussed 

as well as the theoretical framework. Finally, the research focus as well as research questions and 

study overview were also explained in this chapter.  

Chapter Two: This chapter is a literature review which provides a broad theoretical and historical 

context for the study. It explores the introduction of scientific inquiry learning in the South African 

national curriculum. It also takes a look at informal science learning environments including 

science camps in South Africa.  
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Chapter Three: This chapter provides a description and discussion of the overall design of the 

study, its methodological approaches and methods of data generation and analysis. In this chapter, 

I also discuss ethical issues, validity and trustworthiness of the study. 

Chapter Four: This chapter maps out and presents the data generated from questionnaires, focus 

group interviews, observations and learner reflection journals. 

Chapter Five: This chapter provides an interpretation based on Wenger and Vygotsky in analysing 

the findings presented in Chapter Four. This chapter presents a concluding summary for the study. 

It also presents recommendations arising from the study and recommendations for further research. 

1.11 Chapter Summary 

In this chapter, I outlined the background of SAEON and the use of science camps as learning 

environments to study learners’ motivation and dispositions. I gave a brief definition of concepts 

used in this study, presented the problem statement and significance of the study in literature. I 

also described the relevance of my interest in seeking to understand learners’ motivation in the 

marine science camps. In the next chapter I discuss literature relevant to the study. 
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CHAPTER TWO: LITERATURE REVIEW AND THEORETICAL 
FRAMEWORK 

 

 

2.1 Introduction 

In the previous chapter, I presented the background of my study whose main goal study was to 

investigate the influence of marine science camp on learners’ motivation and dispositions towards 

scientific inquiry. In this chapter, I discuss literature relevant to my study. Firstly, the study draws 

on two theories, namely, Wenger’s (1998) communities of practice and Vygotsky’s (1978) socio-

constructivist theory to interpret learners’ motivation and dispositions. 

Secondly, it explores literature on learner motivation towards science learning and also the 

dispositions learners have during the science learning process both in the classroom setting and  

in the informal science learning environment.  

Thirdly, the literature investigates learners’ social interactions and how they engage and make 

meaning of the scientific inquiry processes in informal learning environments, a marine science 

camp in the context of this study, in particular.  

2.2 Theoretical Frameworks 

Wenger’s (1998) communities of practice theory and Vygotsky’s (1978) social constructivist 

theory were used as useful theoretical lenses for investigating how marine science camps influence 

(or not) learners’ motivation and dispositions towards scientific inquiry in this study. I now discuss 

each of these below. 

2.2.1 Participation in a community of practice 

Fields (2009) and Roschelle (2000) state that when learners participate in extended open inquiry 

learning experiences, they imagine the role of the scientist and become practicing members of the 
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scientific community. Wenger (1998) clearly states that when people engage with one another in 

a social context as a group of people who share a concern, a set of problems, or a passion about a 

topic, a community of practice is formed. Drawing from Wenger’s definition of community of 

practice (CoP), learners participating at the camp facilitated by a scientist and Marine Science PhD 

students can be considered as a social group that is engaged in social interactions with one another, 

are interdependent and share a goal of participating in science. 

In Legitimate Peripheral Participation (LLP), Lave and Wenger (1991) propose that learners 

should be engaged and participate as legitimate peripheral participants in communities of practice 

for learning to occur. By legitimate peripheral participants, Lave and Wenger (1991) considered 

participation as a way of learning. Lave and Wenger (1991) view peripheral participation as an 

empowering position, where a newcomer gets initial access and moves from the boundary towards 

gaining access to sources of understanding through growing participation in a CoP. 

They further argue that the learner enters the community of practice as a newcomer on the 

periphery of the practice (Lave & Wenger, 1991). As they are absorbed into the culture of the 

practice, they move toward participation in the central activities that define the community of 

practice. That is, their participation proceeds from new-comer to becoming an old-timer as they 

acquire the skills, knowledge, and language for participation in these communities (Lave & 

Wenger, 1991).  

Through participation in the community of practice, they are thus transformed and are able to make 

sense of the practice itself. Identity development occurs as they come to see themselves as 

members and participants within communities of practice (Lave & Wenger, 1991) 

My assumption is, that periphery indicates the possibility of members contributing at different 

levels of expertise, depending on knowledge and skills that are set by a community of practice and 

who deepen their knowledge and expertise in this area by interacting with the aim of learning. In 

the case of this study, it would be scientific inquiry.  
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2.2.1.1 Learning, meaning and identity in a community of practice 

Wenger (1998) posits that in a community of practice, people are social beings and knowing is 

about participation in a social world. He asserts that human beings define themselves through 

active engagement and by how they are viewed by others within the community of practice. 

According to Wenger (1998), in a community of practice, meaning is negotiated through a process 

of participation and reification. He insists that communities of practice are important places of 

negotiation, learning, meaning, and identity. In this study, I did not see learning, negotiating and 

meaning as different aspects but as interconnected processes. Learning in the science camp through 

social interactions provided a platform to learn in this new context, through negotiations with 

members of the group, making meaning of science content.  

Varelas, Martin and Kane (2012) view identity as lenses through which people make sense of 

something in a social context and position themselves through interactions in a given context. They 

believe that identities are lenses to understand how individuals see themselves and how members 

of a group perceive the individual. I view science camp participants as learners that did not initially 

identify themselves as young scientists, but through the marine science camp interactions they 

were taken from the periphery to the centre. In other words, learners were firstly not familiar with 

marine science concepts, but during the course of their camp they picked up and executed them in 

a very good way. From this perspective, I view them as learners of science within the CoP. 

The CoP in this study consisted of a scientist, SAEON PhD/MSc students who were interns at the 

time of this study, Grade 10 science learners, two science teachers, and me as a researcher as well 

as a participant observer.  

Wenger (1998) identified three dimensions of the relation by which practice is the source of 

coherence of a community. Firstly, members interact with one another, establishing norms and 

relationships through mutual engagement. Secondly, members are bound together by an 

understanding of a sense of joint enterprise. Finally, members produce over time a shared 

repertoire of communal tools such as language, routines, artefacts and stories. For Wenger (1998), 
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learning is a process which regards the individuals as active participants in the social practices. In 

other words, learning is not static but instead it is dynamic and evolves.  

Wenger’s theory (1998) looks at the intersection of the learning components: that is community, 

practice, meaning and identity. These components are all connected and interchangeable with 

regards to learning. This gives credence to the use of this theory as an analytical framework in this 

study. Here, Wenger puts forwards that learning is a process which places individuals as active 

participants in a socio-cultural context (Mavuru & Ramnarain, 2017). Learning can be central or 

peripheral as shown in Wenger’s diagram in Figure 2.1 below.  

 

Figure 2.1: Shows components of social theory: an initial inventory (Wenger, 1998, p. 5) 

I now briefly discuss these components. Wenger’s first component is Meaning (learning as 

experience) in which he sees meaning as an ability to talk about an experience that takes place 

through participation. The second component is Practice (learning as doing), which involves 

participation within the community through sharing of resources. The third component is 

Community (learning as belonging), which deals with the creation of knowledge in a learning 

community in this study, learning community refers to all involved in the science camp. Fourth 
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components is Identity (learning as becoming) which Wenger explains it as taking about learning 

changes who we are (Wenger, 1998) 

Wenger (1998) states that communities of practice entail learning as a social phenomenon that is 

placed in the context of lived experience and participation in the real-world context. Wenger and 

Wenger-Trayner (2015) argue that the community of practice theory can produce tangible 

outcomes. They further state that by using a community of practice theory, a researcher can 

construct a good study case using qualitative data to find out dispositions created by a community 

and trace how members are crossing the boundaries and improving performance as a result of the 

community of practice (Wenger & Wenger-Trayner, 2015).  

CoP as a situated learning framework focuses on knowing and learning as participation in a 

specific community of practice, and also highlights the importance of situating a learner in a 

specific context such as physical and social environments (Lave & Wenger, 1991). These scholars 

further state that learning contexts are formed by the learners and other participants including 

available ideas, tools, and physical resources as proposed by Vygotsky (1978) in his social 

constructivist theory. 

It is recognised, however, that a community of practice is not without its weaknesses. Roberts 

(2006), for instance, argues that Wenger (1998) does not deal with issues such as power dynamics, 

trust, pre-disposition, size, spatial reach and nature of the CoP. While for Wenger (1998), meaning 

can be negotiated within the CoP, Roberts (2006) argues that power dynamics may be evident in 

degrees of participation; expert knowledge may be a dominant source of power (Yanow, 2004). In 

this study, power dynamics as highlighted in the epigraph, were evident during discussions, where 

in some cases I observed that some group members who were confident about species 

identification in that activity were taking a lead in the group. 

2.2.2 Social constructivism 

Vygotsky`s (1978) social constructivist theory (SCT) emphasises that social interactions play a 

fundamental role in the development of cognition. Concurring, McRobbie and Tobin (1997) posit 

that social constructivism recognises the importance of social and personal aspects of learning. 
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Within the social constructivist theory, I focused on the concepts of mediation of learning, the zone 

of proximal development (ZPD) and self-regulation in this study.  

2.2.2.1 Mediation of learning  

Vygotsky (1978) viewed language and cultural tools as mediating factors in development. He 

considered language as an important social tool for social interactions. Learners use language to 

communicate with their teachers, adults and peers as well as mediate their own mental abilities 

through self-talk, such as acquiring and remembering information and organising their thoughts. 

Language in science teaching could refer to the medium used by the teacher for communicating or 

explaining science concepts. The language of the learners could either be their mother tongue 

(isiXhosa in the context of my study) or the everyday language they use to communicate, as well 

as language of terminology. The role of language in acquiring new concepts is uncontested, 

especially in the marine field which is foreign to many learners who participated at the camp and 

in this study. Science in general, is always viewed as a practical subject but it requires language 

whether it is written or spoken. 

The use of the English language as Language of Learning and Teaching (LoLT) at the marine 

science camps, which in our case was for all participants for whom English is a second language, 

served as an opportunity for learners to improve their English vocabulary and learn specific 

scientific terms. The CAPS curriculum document stipulates explicitly that teachers of Life 

Sciences should be aware that they are also engaged in teaching language across the curriculum 

(South Africa. DoBE, 2011). Science educators were present and played a supervisory role for 

learners and assisted those learners with low command of English due to the fact that LoLT was 

not their mother-tongue. 

When learners are unable to communicate in a scientific language it becomes a challenge for the 

researchers involving those learners in marine scientific activities, particularly when introducing 

scientific vocabulary (Mellors, McKenzie & Coles, 2008). Making an effort to improve English 

fluency allows the participants to master the necessary scientific vocabulary and increases 

confidence and self-esteem, which leads to a desire to understand the marine environment, not just 
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from a cultural viewpoint but also from a scientific point of view (Mellors et al., 2008). Hence, 

language was used as a mediational and cultural tool. Admittedly, Mavuru and Ramnarain (2019), 

concurring with Msimanga and Lelliot (2014), accentuate that home language can be used as a 

resource in science classrooms. 

Essentially, the use of language for science is an essential and critical aspect of scientific 

development such as discussing ideas, debating, and collaborating to refine or extend ideas 

(Riedinger, 2015). In this study, I had hoped that learning to talk science would be useful in 

reinforcing marine science concepts, a necessary part of gaining access into the community of 

science and a way to motivate learners to talk as emphasised by Lemke (1990). 

2.2.2.2 Zone of proximal development and self-regulation  

The zone of proximal development (ZPD) has been described as “the distance between the actual 

development level determined by independent problem solving and the level of potential 

development as determined through problem solving under  adult guidance  or in collaboration 

with more capable peers” (Vygotsky, 1978, p. 86). Stott (2016) argues that there is no ZPD before 

learning activity takes place, hence she calls it the zone of proximal learning (ZPL). She further 

accentuates that the ZPD is created through and during social interactions. In order for the ZPD to 

be reached, valuable contributions should come from all participants involved in the CoP (ibid.). 

In other words, the ZPD and self-regulation are accomplished through social interactions.  

Harrison and Muthivhi (2013) posit that self-regulation is facilitated by mediation during social 

interactions. They assert that the teacher contributes to the mental functions of the learner by being 

a mediator who provides scaffolding until the learner achieves self-regulation.  

Stott (2016) argues that mediation is important in learning in order for learners to reach their ZPD, 

which could potentially lead to self-regulation as proposed by Harrison and Muthivhi (2013). In 

her study, she highlighted an interesting point which, in my view, has been ignored, that is, that 

the ZPD is not only reached from one way – that is from the teacher to the learner – but it could 

be from learner to teacher or learner to learner. In my study, I noticed this when one of the learners 
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who was a twin threw a coin in the water before she surveyed rocky shore. She shared a cultural 

belief that throwing a coin is asking for protection to not be taken by a rip current. 

Sadler (2014) cautions that not all contexts facilitate knowing and learning, arguing that contexts 

may afford and/or constrain what learners and other participants can do and come to know. Hence, 

he suggests that learners should understand the cultural rules of participation and procedures of 

the community in order to be motivated and fully participate (Sadler, 2014). 

 2.2.2.3 Language and cultural tools  

Vygotsky (1978) considers language and cultural tools as mediating factors and important for 

social interactions. Children use language to communicate with their peers as well as mediating 

their own mental abilities through self-talk (Riedinger, 2011). Using rocky shores as an area to 

conduct scientific inquiry meant that learners who have their cultural beliefs about the sea had to 

practice cultural rules. For example, a learner who was a twin believed that before she could get 

closer to the sea she had to throw a coin in first, before she could interact with other learners.  

2.3 Conceptual Framework: Motivation and Dispositions 

Grant and Osanloo (2014) explain that a conceptual framework provides a researcher with a logical 

structure of interconnected concepts in the study, in order to provide a picture of how ideas are 

related within the framework. I now discuss my conceptual framework for this study. 

2.3.1 Motivation and science learning 

The increasing interest in the study of learners in learning science has sparked the development of 

several instruments for measuring their motivation. For example, Cavas (2011) believes that 

learners who have high motivation to learn science are more successful in science learning and 

their attitudes toward science are more positive. Glynn, Brickman, Armstrong and Taasoobshirazi 

(2011) developed the Science Motivation Questionnaire (SMQ), while in this study I used the 

Students Motivation Towards Science Learning Questionnaire developed by Tuan, Chin and Shieh 

(2005). For the purpose of this study, however, I focused only on three motivational constructs, 

namely, self-efficacy, active learning strategies, and learning environment stimulation. 
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2.3.1.1 Self–efficacy 

Bandura (1997) defines self-efficacy as a judgment about one’s ability to organise and perform the 

courses of action necessary to attain a specific goal. Essentially, self-efficacy judgments are related 

to specific tasks. Self-efficacy is a significant predictor of both the level of motivation for a task 

and ultimately task performance (Bandura & Locke, 2003); on average, individuals with high 

Science Technology Engineering and Mathematics (STEM) self-efficacy, perform better and 

persist longer in STEM disciplines relative to those lower in STEM self-efficacy (Bandura & 

Locke, 2003). Velayutham et al. (2011) assert that learners who have developed self-efficacy in 

science learning will probably regulate their effort in science learning. 

2.3.1.2 Active learning strategies 

Tuan et al. (2005) state that learners take an active role in interacting with the environment. That 

is, they use active learning strategies to retrieve existing knowledge to interpret new experiences 

in order to construct new understanding. Additionally, they try to find resources to help them 

understand concepts. These active learning strategies are also matched with MSLQ (Pintrich Marx 

& Boyle, 1993) learning strategies; that is, learners’ learning strategies depend on the nature of 

motivation and learning goals. 

2.3.1.3 Learning environment stimulation  

Motivation has been identified as one of the most critical factors affecting science learning. The 

term motivation has been unpacked in different ways in science education. For example, Koballa 

and Glynn (2007, p. 85) define motivation as the “internal state that arouses, directs and sustains 

students behavior” whilst Brophy (1983, p. 200) describes it as  the “enduring  dispositions of 

learners to find learning process relevant and worthwhile in order for them to take pride in the 

outcomes of experience involving knowledge acquisition or skills development”. Koballa and 

Glynn (2007) and Brophy (1983) believe that motivated learners achieve academically by 

engaging in class participation, question asking, seeking advice, studying and participating in study 

groups. 
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According to Palmer (2005), the aim of motivation is to give directions in understanding 

individuals’ behaviour performing different activities. In the context of this study, this refers to the 

science camp participants and their participation in scientific inquiry activities. Palmer (2005) 

further posits that motivation can be applied to any process that activates and maintains learning 

behaviour. Motivation to learn science promotes learners’ construction of their conceptual 

understanding of science (ibid.). Motivation is a very important educational variable as it promotes 

both new learning and new skills (Barlia, 1999). Barlia further argues that if learners perceive the 

value of science learning tasks, they will actively participate in these tasks to construct a 

meaningful understanding of a new science concept based on their existing knowledge and hence 

their motivation to learn science will increase.  

Lee and Brophy (1996) explain that learners’ motivation in learning of science results in the active 

participation in science-related tasks in order to achieve a better understanding of science. 

Concurring, Martin (2002) argues that there are outside school environmental factors that affect 

learners’ motivation towards science which could be attributed to home life, parental influence, 

and peer pressure. 

2.3.2 Dispositions and informal science learning environments 

Bourdieu’s (1993) seminal work provides a platform for ideas about dispositions. He poses that 

behaviour is not a stand-alone entity but it comes out of a person’s values, attitudes and beliefs 

about life and learning and the communities in which they find themselves. He further argues that 

dispositions are instilled through childhood, socio-cultural, and historical experiences and are 

shaped by schooling practices.  

In a study of the impact of informal learning, Friedman (2008) for instance, found that dispositions 

depend on the personal, physical, socio-cultural context and may only be evident after the 

experience. Undoubtedly, the two terms dispositions and attitudes are often used interchangeably 

in most studies (Agunbiade, 2016).  

In my study, however, I have opted to use dispositions throughout my thesis, mostly for the reason 

stated by Crick and Goldspink (2014), who state that disposition refers to a person’s certain 
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response behaviours in new learning spaces. In the case of this study, science camp was a new 

learning space for the learners. Osborne et al. (2003) expound that attitudes are feelings, beliefs 

and values about something. Agreeing, Crick and Goldspink (2014) argue that in the disposition 

process the shifting to and fro of opinion changes, until a given moment when they become 

attitudes.  

For example, Walshaw (2012) ascertains that teaching and learning in the form of projects or 

experiments helps to foster connections between the real-world experiences and motivates learners 

to learn. In my study, this was observed when learners were exposed to the rocky shore context 

which was new to them and did not withdraw from participating, instead they were willing to 

participate in the experimental inquiry activity. Inquiry is often seen as an active learning strategy 

for learners to construct new knowledge based on their previous understanding.  

The involvement of learners in the science camp inquiry activity made it easier for them to reflect 

on their dispositions about scientific inquiry. To this end, Damon (2005) and Crick (2009, 2012) 

perceive dispositions as individualised mental and moral qualities that make us who we are and 

frame our future learning paths. Raths (2001) views dispositions as skills and practices that are 

directed towards learning a particular subject. 

In the informal learning science learning experience, 

learners will develop dispositions to reason scientifically only if they have a chance to 
develop understanding, develop interest, have social interactions that help them to sustain 
their interests and see the value in what they are learning to do, and make connections 
between what they are learning and their own lives. (Clegg & Kolodner, 2014, p. 38)   

Clegg and Kolodner (2014) proposed a framework and named four building blocks that promote 

development of learners’ dispositions. These building blocks are: 

• procedural and conceptual understanding supports learners’ efforts to develop the 

competence needed to engage in scientific inquiry;  

• interest helps learners develop a curiosity about the world – a desire to learn more; 
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• social interactions promote learners’ engagement in communities of individuals who share 

similar interests, as well as communities to which they can make contributions; and 

• personal connections help learners develop personal values for scientific inquiry and 

reasoning and a commitment to engage in scientific inquiry. 

2.4 Relationship between Motivation and Learning Environment 

Science learning is not only confined to classroom environments. Instead, learning can take place 

in a variety of contexts including informal learning environments. Riedinger (2011) posits that 

informal science learning complements and supports the classroom learning environment by 

fostering interest and motivating. It also helps learners feel that they have shared control over their 

learning (Riedinger 2011). In an informal environment learner feel free to express their views and 

interact with each other to improve their science learning (Taylor, Fraser, & Fisher, 1997).  

Fraser (2012) placed emphasis on the importance of learner perceptions of the classroom 

environment. Pintrich, Smith, Garcia and McKeachie (1993) explain that learning environment 

structures are task structures, authority structures, evaluation structures, classroom management, 

teacher modeling and teacher scaffolding. These structures quite similarly correspond to learning 

environment dimensions. 

In my view, if the aim of science education is to go beyond rote learning and memorisation and 

enable meaningful understanding, learner motivation should also be factored into learning 

environments.  

It is stated that there is a relationship between learners’ perceptions of classroom environments 

and their cognitive and affective outcomes (McRobbie & Fraser, 1993). If the learning environment 

is conducive for learning through teaching approaches, it motivates learners to freely voice their 

own thoughts and share their opinions (Aldridge & Fraser, 2008; Fraser, 2012). Also, if the 

learning environment allows a democratic space, learners become more motivated by internal 

goals and processes of learning (Vedder & Weiss, 2011). These arguments suggest that the nature 

of informal learning environments play a pivotal role in motivating learners during the learning 

process. 
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2.5 Informal Learning Environments  

Science education is conducted predominantly in three types of learning environments: classroom, 

laboratory, and informal learning environment. Riedinger (2015) argues that learning science is 

not confined to the classroom. Instead, learners learn in a variety of contexts and from a number 

of sources, including learning in informal learning environments. Such informal learning 

environments include science centres, museums, after-school programmes, science fairs and 

science camps. Through participation in these communities of practice, learners engage in mutual 

practice, imagine and consider other identities, and align their efforts to those of the community. 

In my view and according to observations during the marine science camp, learning environments 

influence motivation and interest. 

2.6 Scientific Inquiry and Motivation 

Scientific inquiries are activities through which learners develop knowledge and understanding of 

scientific ideas and the methods that scientists use to study the natural world (National Research 

Council (NRC), 1996). As alluded to earlier, the latest South African CAPS curriculum in science 

education emphasises the importance of learners developing current understandings of the nature 

of science and scientific inquiry (South Africa. DoBE, 2011).The rationale behind this aim is the 

development of scientific literacy for all learners.  

Nhase (2019) argues that inquiry-based approach plays a crucial role in developing young learners’ 

basic scientific process skills and scientific literacy from an early age. Scientific literacy is 

associated with the ability to make informed decisions in relation to science and technology-based 

issues. In my view scientific literacy is linked to better understandings of scientific concepts, the 

processes of scientific inquiry, and the nature of science. Unfortunately, Tshiningayamwe (2016) 

has shown that learners do not develop such understandings through their participation in school 

science, due to the fact that some science teachers are incapacitated to conduct scientific inquiry 

activities. The only exposure to scientific inquiry learners get, is when outside school organisations 

provide help during science expo projects (Kahenge, 2013; Agunbiade, 2016).  
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Lederman, Lederman, Bartos, Bartels, Meyer and Schwartz (2014) reveal that to better understand 

learners’ views about scientific inquiry, learners should be involved in some form of scientific 

inquiry experiences so that they can better reflect on the inquiry experience. Therefore, drawing 

on Lederman et al.’s (2014) seminal work, this study used a study of rocky shore community as a 

scientific inquiry experience. This claim is supported by proponents such as Fields (2007), who 

likewise contends that science camps play a crucial role by addressing affective aspects of learning 

such as attitudes, interest, attempt to increase motivation and confidence among science camp 

participants. In support, Sibiya (2015) considers science camps as a valuable tool that could be 

used to positively stimulate participants’ scientific inquiry skills, knowledge and develop love for 

science. 

Research around science camps by Riedinger (2015), confirms that marine science camps can 

provide participants with access to resources for scientific inquiry which are not always available 

in the formal school setting. Research equipment, basic skills of doing inquiry, and professional 

scientists are examples of resources provided by science camps that may influence participants’ 

motivations and attitudes towards science (Markowitz, 2004). During the science camp – the 

practical activity at the rocky shores – learners were given an opportunity to use tools such as a 

refractometer to measure the salinity; they found this very interesting as some learners were not 

aware there is an instrument to measure salt content. 

In his study conducted in Phalaborwa, South Africa, Sibiya (2015) revealed that science camps 

seem to be an answer to ignite learners’ interest in Science, Technology, Engineering and 

Mathematics (STEM) careers. He engaged learners in practices of scientific inquiry, which 

included asking scientific questions, informing those questions through scientific methods means, 

analysing, and communicating their study findings.  

His findings revealed that the majority of the science camp participants were motivated and 

developed a positive attitude towards science as a result of participating in a scientific inquiry. As 

a result, some learners later chose careers in science related fields. Scholars who are proponents 

of  scientific inquiry such as Bischoff et al. (2008), Fields (2009), Lederman et al. (2014) and  

Ngcoza, Sewry, Chikunda and Kahenge (2016) to name a few, suggest that participation in out-
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of-school science learning experiences have a positive influence on participants’ attitudes towards 

science in both the short and long term.  

While learning and teaching of scientific inquiry is clearly stipulated in the CAPS curriculum 

document, Lederman et al. (2014) observe that research on the development of knowledge about 

inquiry has not been given much attention. They suggest that understanding about scientific 

inquiry should be understood by scientifically literate communities, specifically in science camps. 

This study used a marine science camp to understand learners’ motivation and dispositions towards 

scientific inquiry. This study aimed to add to existing knowledge about the influence of marine 

science camps on learners’ motivation. 

2.7 Science Camps as Informal Learning Environments 

Science camps are alternative strategies for informal science education as they have specific 

features that distinguishes them from other informal science learning environments (Foster & 

Shiel-Rolle, 2011; Riedinger, 2011). 

In light of this, Foster and Shiel-Rolle (2011) state that science camps are a platform to provide an 

outside classroom atmosphere for learning to take place in an informal way, and where learners 

are introduced to hands-on experiences. They further acknowledge that in order for learners to 

understand the world around them, education should not only happen in a confined classroom 

environment or from a textbook (Foster & Shiel-Rolle, 2011). 

Instead, learners need to be exposed to the world of reality beyond the classroom. Likewise, the 

Department of Basic Education (South Africa. DoBE, 2011) also suggests that the environment 

where learners get skills should support creativity and stimulate minds.  

Bischoff et al. (2008) also believe that science camps aim to provide conducive learning 

environments whereby learners brainstorm ideas, and find solutions to scientific problems in their 

small groups. Bischoff et al. (2008) maintain that team work and active participation (Sedlacek & 

Sedova, 2017) in a camp may yield the formation of new relationships within the group. They 
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further argue that when high school learners are exposed or participate in the science camps, they 

may consider pursuing science careers at tertiary level.  

This was also mentioned by Ngcoza et al. (2016) in their study conducted in South Africa, that 

learners who participated at the Science Expos found the experience of participating exciting. As 

a result of their participation in the expo, they pursued science related careers. It is therefore 

reasonable to think these results extend to the case of marine science.  

Foster and Shiel-Rolle (2011) have similar views to those of Bischoff et al. (2008) and affirm that 

science camps provide a different learning approach for informal science education. They argue 

that at a science camp, a facilitator is able to introduce science concepts right in the field, where 

learners can have hands-on experience and first-hand information.  

Based on investigation at the South African Environmental Observation Network (SAEON), we 

believe that for young people who have comparably low accessibility to the practicalities of marine 

and coastal environments, a short-term marine science camp led by practicing scientists is one of 

the best opportunities to develop marine awareness of and ocean literacy among disadvantaged 

learners. In my opinion, ocean literate learners are the leaders of tomorrow, as they need to be 

aware and understand marine science language so that they are part of marine ongoing 

conversations.  

Foster and Shiel-Rolle (2011) believe that efforts to build positive attitudes to science learning 

should include the use of informal learning settings such as after-school programmes and science 

camps to complement classroom settings.  

Scholars such as Foster and Shiel-Rolle (2011) and Riedinger (2015) suggest the importance of 

informal environments and the need to understand how learners learn in these contexts. Field 

(2009) posits that science camps improve learners’ understanding of scientific inquiry. However, 

there are no studies that examine the influence of these science camps on learners’ motivation and 

dispositions towards scientific inquiry, hence this study. 
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2.8 Chapter Summary  

This chapter provided an overview of the theoretical frameworks informing my study. Vygotsky’ 

(1978) Social Constructivism Theory and Wenger’s (1998) Community of Practise have been 

described as lenses through which to understand learners’ motivation and dispositions before and 

after participation at the marine science camp. Science camps as informal science learning 

environments and scientific inquiry platforms for social interactions were discussed. I also 

discussed the impact of these science learning environments on learner motivation and their 

dispositions thereof. Most importantly, the literature reviewed confirmed the choice of theoretical 

frameworks to guide this research. In the next chapter, I discuss the research design and 

methodology informing this study. 
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CHAPTER THREE: RESEARCH DESIGN AND METHODOLOGY 
 

 

3.1 Introduction 

In the previous chapter, I discussed literature relevant for my study whose main goal was to 

investigate the influence of marine science camps on learners’ motivations and dispositions 

towards the scientific inquiry. In this chapter, I thus present the research paradigm, overall 

description of the methodology, research method, sampling of participants, data generation 

techniques and data analysis. In addition, I address the issues of trustworthiness, reliability and 

validity, as well as the ethical considerations.  

In order to gain insights in this study, I used an exploratory paradigm, and qualitative and 

quantitative case study approaches. In this chapter, I will justify the choice of case study and the 

route I took to gather data and to analyse it.  

3.2 Research Orientation  

In order to understand the influence of science camps on learners’ motivation and dispositions, I 

decided to employ a mixed method case study approach underpinned by an interpretive paradigm 

(Cohen, Manion, & Morrison, 2011; Bertram & Christiansen, 2015). Cohen et al. (2011) state that 

an interpretive paradigm aims at understanding the subjective world of human experiences and it 

is concerned with the individual’s actions or interpretation during a certain process. 

Despite many definitions of a mixed method approach in literature, I have adopted the definition 

presented by Kelle (2006), which states that mixed methods mean the combination of different 

qualitative and quantitative methods of data collection and data analysis in one research study. He 

argues that the combination of qualitative and quantitative can help to discover and to handle 

threats against validity arising from the use of qualitative or quantitative research methods (Kelle, 

2006). He also accentuates that the mixed method can be used to gain a fuller picture and deeper 
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understanding of the investigated phenomenon, by relating findings to each other which result 

from the use of qualitative and quantitative research methods (Kelle, 2006). Mixed method can 

also assist in the validity issues and can enhance triangulation of data. 

Similarly, Aikenhead (1997) states that the interpretive paradigm is based on the understanding of 

experiences of individuals. This is based on the belief that reality is socially constructed. The 

interpretive paradigm helped me draw inferences from the information and look for patterns in my 

data. Within the interpretive paradigm, an exploratory case study approach was employed. 

3.3 Mixed Method Case study  

A case method is an approach that provides unique examples of real people in real situations and 

enables readers to understand ideas more clearly (Cohen et al., 2011). Case studies can blend both 

qualitative and qualitative data and can explain, describe, illustrate and enlighten (Yin, 2009). This 

study lent itself to a mixed method approach to generate my data. That is, I used both quantitative 

and qualitative approaches to gain insight into the research goal, which is how the rocky shore 

science camp influences learners’ motivation and dispositions towards scientific inquiry. 

A case study is described as an in-depth description of a process, experience, or structure at a single 

institution. In order to answer a combination of ‘what’ and ‘why’ questions, case studies generally 

involve a mix of quantitative (i.e. surveys, usage statistics, etc.) and qualitative (i.e. interviews, 

focus groups, extant document analysis, etc.) data generation techniques. In most cases, the 

researcher analyses quantitative data first and then uses qualitative strategies to look deeper into 

the meaning of the trends identified in the numerical data.  

Despite many definitions of a mixed method approach in literature, I have adopted the definition 

presented by Kelle (2006), which states that mixed methods mean the combination of different 

qualitative and quantitative methods of data collection and data analysis in one research study. He 

argues that the combination of qualitative and quantitative can help to discover and to handle 

threats for validity arising from the use of qualitative or quantitative research methods (Kelle, 

2006). He also accentuates that the mixed method can be used to gain a fuller picture and deeper 

understanding of the investigated phenomenon by relating findings to each other which result from 
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the use of qualitative and quantitative research methods (Kelle, 2006). Mixed methods can also 

assist in validity issues and can enhance triangulation of data.  

Cohen et al. (2011) argue that case studies can be easily understood by the wide range of audience 

such as academics and non-academics. It is recognised, however, that a case study is not without 

flaws, as the results may not be generalised. I specifically chose a case study and mixed method 

approach, for the reason that they allow the researcher to obtain thick and rich description in order 

to examine the issue in great depth as suggested by Cohen et al. (2011). My case in this study was 

therefore understanding the influence of marine science camps on learners’ motivation and 

dispositions towards scientific inquiry.  

3.4 Case Selection and Description  

Yin (1994) states that case studies involve an in-depth investigation of a single or multiple events 

and asking questions that will enrich a researcher’s understanding as to why and how the real-life 

event happened the way it did. This study focused on the influence of science camps on township 

secondary school learners’ motivation and dispositions towards a scientific inquiry experience. 

Riedinger (2011) focused her study on the development of learners’ identity at a science camp, 

whilst Lederman, Antik-Meyer, Bartos and Lederman (2014) used science camps to develop 

learners’ understanding of scientific inquiry.  

Few studies have examined the effectiveness of science camps in motivating learners from the 

disadvantaged communities (Fields, 2009). Since I could not find a study that explored science 

camps as learning environments and their influence on learners’ motivation and how learners view 

participation in the science camps in South Africa, in particular, I thought a study of this nature 

could give a better understanding of what motivates learners from township under-resourced 

schools to learn in the marine science camp environment.  

Foster and Shiel-Rolle (2011), as well as Schulze and van Heerden (2015) identified this gap and 

suggested future research in this area. The aim of this study was to gain in-depth understanding of 

the influence of science camps on learners’ motivation and dispositions (see Section 2.3). I had 
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hoped that the insights gained in this study would provide a better understanding of these learning 

environments.  

In order to gain these insights, I selected a case which is a marine science camp programme. As 

explained earlier, science camps are described as informal learning environments involving 

intensive hands-on and structured small-scale scientific research, aimed at high school learners 

(Fields, 2009; Riedinger, 2011; Agunbiade, 2016). The purpose of the marine science camps was 

to stimulate learners’ scientific knowledge, understand learners’ cultural beliefs in relation to the 

ocean, ocean literacy and inquiry skills, by providing access to tools and expertise learners would 

not be exposed to in the classroom context.  

Notably, marine science camps are designed in accordance with the Curriculum and Assessment 

Policy State (CAPS) document with the aim to produce learners that are able to collect, analyse, 

organise and critically evaluate information (South Africa. DoE, 2011). 

In justifying the use of a marine science camp programme as a case,  I believe that science camps 

offer well-designed experiments that are intended to create conditions that optimise opportunities 

to observe, document and measure change within learning environments (Kelly & Lesh, 2000). 

According to Bodner and Orgill (2007), science camps offer an opportunity to provide tools 

(artefacts, tools and language) to facilitate the construction of ideas.  

This suggests that marine science camps as learning environments could provide rich opportunities 

for investigating how individuals and groups learn in those environments, specifically in a South 

African science education context. It is also of utmost importance to understand how science camp 

learning environment experiences affect motivation and disposition of learners to learn science.  

3.5 Marine Science Camp Site 

The marine science camps are held at Pine Lodge Resort, closer to where SAEON Elwandle Node 

conducts scientific research in Algoa Bay, Port Elizabeth in South Africa. Fields (2009) states that 

science camp programmes are offered in the exotic location such a wilderness and coastal marine 

environments. The Pine Lodge resort in Cape Recife has chalets where learners stay and are 
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provided with meals during the three day science camp. The resort is in the proximity of the rocky 

shores, making it easy to access Schoenmakerskop rocky shores to conduct mini-research. The 

resort also provides activities during break-away sessions. Below is the map showing 

Schoenmakerskop where the camp is held.  

 

Figure 3.1: A map showing Skoenmakerskop where rocky shore inquiry occurs 

 

The science camp programme includes a research vessel tour at the harbour, talks by scientists and 

hands-on practical activities based on the rocky shore inquiry.  

Below I give a brief description of activities during the three day science camp, for the full marine 

science camp programme (Appendix 8). 
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Table 3.1: Shows brief description of the science camp activities 

 Science Camp Activity  Description 

Research Vessels Tour  The camp participants arrived at the harbour and were taken to a research 

vessel (Agulhas 1) tour by the staff. They were taken to the bridge where 

most of the navigation happens. 

Scientist’s Talk  The scientist who was facilitating the rocky shore inquiry gave a brief talk 

about rocky shore ecology. She also gave guidance as to how the participants 

were going to collect data. 

Rocky Shore Data Collection  The scientist led participants to collect data relating to temperate, salinity, 

and identifying and counting species occurring in different zones of the 

transect line.  

Data Analysis  Groups analysed and interpreted their data. All groups prepared their power 

point presentation. 

Presentation   Participants presented their mini-research scientific inquiry to all at the 

science camp. 

 

3.6 Sampling of Participants 

Mertens (2005) describes sampling as the method used to select a given number of people from a 

population. In terms of sample size, Cohen et al. (2011) state that a correct sample size depends 

on the purpose of the study. They advise that 30 participants should be the minimum number if 

one plans to use statistical analysis.  

For this study, I purposefully sampled 21 participants (seven boys and 14 girls). The number was 

limited to only 21 learners since science camps are expensive to run and this number is manageable 

in terms of logistical arrangements and makes facilitation easier, as well as obtaining data from 

the smaller group as proposed by Cohen, Manion and Morrison (2018).  

The learners involved in this study were selected from township disadvantaged secondary schools, 

namely, four schools in Grahamstown, one school in Paterson, one school in Port Elizabeth and 

the last school from Uitenhage. These schools are all in the Eastern Cape Province and were chosen 

by the district Department of Education to be part of the SAEON science engagement programme, 
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hence the department gave permission to conduct this research (Appendix 2). The letter inviting 

learners to participate at the camp and in this research were sent out to school principals (Appendix 

3 & 4). The selection criteria for the learners to come to the science camp, were that learners should 

be in Grade 10 and should be doing at least two of these subjects:  Life Sciences, Physical Sciences, 

Geography and Mathematics.  

Parents were also asked to sign consent forms if they wished their children to be part of the marine 

science camp, as well as the research (Appendix 5) Learners themselves were given consent forms 

to allow them to show their interest in the marine science camp (Appendix 6). 

The class teachers selected learners based on their performance, in at least one of the above 

subjects, to attend the science camp. Since all learners were going to travel from different towns, 

parents were requested to sign the indemnity form (Appendix 7) if they wished their children to 

travel. Learner profiles are presented in the next chapter. 

All learners were isiXhosa speakers and English was their second language. Although the 

Language of Learning and Teaching (LoLT) in many schools in South Africa is English, consistent 

with Vygotsky’s (1978) social constructivist perspective, at the camp, learners were allowed to 

discuss in their mother tongue and then translate to English when reporting. I observed that when 

learners were talking to each other they would speak in isiXhosa, which is the language that was 

spoken by all learners at the camp. One learner said “Ndiyayazi yintoni kanene ngeNgesi?” (I 

think I know what it is in English?). 

Accompanying the learners were three teachers and a school principal. On arrival at the Pine Lodge 

Resort, learners were divided into groups of about four with one group having five learners to form 

investigative groups. They were mixed gender groups and learners were from different schools to 

encourage friendships.  
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3.7 Data Generation Techniques 

Data gathering techniques refer to the research tools and instruments that were employed to collect 

the necessary data for this study. Questionnaires, learner reflection journals and focus group 

interviews were the data collection tools in this study. 

3.7.1 Questionnaires 

Questionnaires were the first data gathering tool I used in this study. The research participants 

were given questionnaires to complete before they attended the science camp. Before the camp I 

visited all the participants in their schools, so that I could meet participants face-to-face and 

administer the questionnaires in the presence of a teacher. After the marine science camp 

programme (Appendix 8) had come to an end, the participants were then given the same 

questionnaire to complete. The main aim was to measure and understand learners’ motivation 

towards science before and after the science camp.  

I adopted the questionnaire from Tuan et al. (2005) and it was on Students’ Motivation Towards 

Science Learning (SMTSL) (Appendix 9). I used this tool, which comprised of a Likert scale 

questionnaire ranging from strongly disagree, disagree, not sure, agree and strongly agree. 

Furthermore, a questionnaire is a useful instrument for collection of statistical useful information, 

is highly structured and directly to the point (Cohen et al., 2011). The use of a questionnaire in my 

study was important since it assisted in collecting statistical data, as the study employed a mixed 

methods data collection approach. Questionnaires helped me to gather quantitative data, whereas 

with focus group interviews and learners’ reflection journals I generated qualitative data.  

3.7.2 Learner reflection journals  

Meth (2003) states that using journals or diaries can give the researcher insight into the experiences 

and change the researcher-participant power dynamic. Furthermore, journal writing is useful, as 

when participants reflect on diaries they have the autonomy to share what they want. Researchers 

that study informal learning environments also use journaling to capture participants’ experiences 

in these contexts (Falk & Dierking, 2000; Riedinger, 2011). 
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The purpose of reflection journals in this study was to gain access to the learners’ dispositions on 

their experiences of the scientific inquiry experience at the marine science camp. I provided 

participants with exercise books and added guiding questions daily to prompt the reflection of their 

daily experience and their views on the experience (Appendix 10).  

They were given reflection guiding questions as homework to do in their rooms every night before 

they went to bed. I was hoping to see more or less the same pattern of reflections from those sharing 

the same rooms, but it was not the case. It seemed as if they were writing their individual views 

without discussing them as I assumed they would do. In the reflection journals, I also realised that 

some participants would give an answer in one sentence, while others would dwell on the answer 

and give examples to explain their views. If I were to do this study again I would encourage 

reflection writing as a daily exercise. This also suggests that there is need for science teachers to 

encourage their learners to write reflections.  

Camp participants were asked to write their pseudonyms on their reflection journals to protect their 

identity, as was agreed upon by both parents and schools through the consent forms. The reflection 

journals were collected every morning from the participants to avoid the risk of being lost. The 

data generated from the learner reflection journals and focus group interviews were then 

transcribed, coded and entered into categories, and then analysed using motivation constructs and 

indicators of dispositions developed by Atallah, Bryant and Dada (2010) as shown in Table 3.2 

below.  

Table 3.2: Shows indicators of science dispositions 

D1 Describing their ability in  science (themselves as learners)  

D2 Describing their attitudes towards science 

D3 Describing their expectations about  science (what will it help them achieve) 

D4 Describing the learning approaches used to study science (for example, deep/surface learning) 

D5 Describing the perceived value of science 

D6 Describing the evidence that they would provide to others as “proof” that they have learned science 
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3.7.3 Focus group interviews  

For this study, focus group interviews were used as another data gathering tool. The aim of using 

focus group interviews was to generate rich data or dig deeper so that I could compare with what 

learners had indicated in the questionnaire, as suggested by Patton (2002), something which helped 

me to understand learners’ motivation and dispositions from the viewpoint of the participants. 

Focus group interviews are recognised by the interaction within a group to discuss a topic and 

bring about the views of the participants that yield data and results (Cohen et al., 2018). 

I conducted four focus group interviews with three learners from each of the four schools. I 

arranged times with them during their lunch break. I had a list of interview questions (Appendix 

11). These learners had participated at the science camp and were from four different schools in 

Grahamstown. I chose these learners based on the fact that they were easily accessible. That is, if 

I wanted to go back for clarity, I would be able to do so with ease. I was conscious of the limitations 

of focus group interviews, that one talkative or confident learner might dominate the interview. In 

order to avoid one respondent dominating the interview, I made it clear that they were allowed to 

communicate in their mother tongue to voice their views. Furthermore, if they were in 

disagreement they should say so. Since all learners were isiXhosa speaking, this made them loosen 

up and speak openly quite easily. 

All participants were asked the same questions following the same order as suggested by Cohen 

et al. (2011). There were times I realised when answering the questions that participants would 

answer the following question, and I tried to be flexible and skip some of those questions or reword 

questions where necessary. I asked open-ended questions to dig deeper for the information that 

might have been left out in the interview questions, so that I could get much more data from the 

respondents. Cohen et al. (2011) suggest that the researcher should provide some sort of support 

to the respondents, so that they know and understand what sort of reply is sought. For instance, in 

some cases when learners did not understand the questions, they asked me to repeat and rephrase 

it. In contrast, in some groups I had to probe to dig deeper to support the respondents so that I 

could get rich information.  
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All four focus group interviews were audio-taped with the permission from participants. The time 

of the interviews varied from 10 minutes to 15 minutes, depending on the members of the groups. 

Groups with more females were more talkative, whereas groups dominated by males were less 

talkative. My assumption for this is that females may have been motivated by interacting with a 

female scientist and they associated themselves with her. I later transcribed all interviews verbatim 

so that no information was lost. Although focus group interviews were used as a primary source 

of data, these were augmented or complemented with data from observations and field notes. 

3.7.4 Observation and field notes  

In this study, I used field notes and observations to complement narratives from the reflection 

journals and focus group interviews. I was particularly looking for learner social interactions 

during their inquiry activity, as indicated by social constructivist theory and communities of 

practice frameworks. I wrote my observations in my research journal which I kept throughout this 

study. This method was not entirely easy as I was a participant observer and missed some moments. 

However, what I managed to capture was documented, especially when camp participants were 

analysing their data and putting together their presentations. If I were to do this study again I would 

rather use a video recorder so that I could capture all the moments. When I wrote in my journal I 

also looked at how learning was taking place and noted the theory that was related to that particular 

activity. The example I can offer is when a scientist showed learners how to sample a transect line, 

and as proposed by Brunner (1996), she scaffolded learners in such a way that by the time they 

moved to the next quadrant, they were able to do it on their own.  

Table 3.3 is the summary of data gathering tools and their purpose in the study. Furthermore the 

data analysis for this study is discussed. 
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Table 3.3: Shows methods of data collection, data collected and the purpose 

Stage  Method  used to gather data Data collected Purpose  

Stage 1  

Pilot  

I piloted my research question with 

camp participants i.e. Grade 10s of 

2016. 

Learners’ motivation and 

perceptions of participating at 

the science camp 

To test research question 

and data  gathering tools 

so that I could improve on 

them if there was a need 

to do so. 

Stage 1 Pre-camp questionnaire  Statistical data on learner 

motivation towards science 

learning. Using SMTSL 

questionnaire. 

To  get graphical 

understanding of  pre- 

camp learner motivation 

towards science learning 

before the rocky shore 

science camp. 

Stage 2 Observations and field notes  Observe and document learner 

interaction within the CoP. 

To observe (with or 

without participation) and 

to understand whether 

participants did what they 

say they did. 

Stage 3 Learner reflection journal Qualitative data written by 

learners themselves.  

To understand learners’ 

views from participants’ 

narratives.  

Stage 4 Post-camp questionnaire  Numerical data.  To understand learner 

motivations and shift in 

dispositions.  

Stage 5  Focus group interviews  Focused (guided by a set of 

questions) and interactive 

session with a group small 

enough for everyone to have 

chance to talk. 

Qualitative data collected. 

To understand diversity of 

opinions. 
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3.8 Data Analysis 

Data analysis as described by Cohen et al. (2011) involves organising, managing and explaining 

the data in terms of participants’ definitions so that they make sense and taking into account 

patterns, themes, categories and regularities.  

The unit analysis for this study was social interactions which were going to help me understand 

the development motivation (if any) and dispositions of the learners participating at the camp.  

I used the SMTSL instrument as a tool to gather data about learner motivations pre- and post-

science camp. The instrument had 35 statements which were related to motivation. Tuan et al. 

(2005) developed six motivation constructs, self–efficacy, active learning strategies, science 

learning value, performance goal, achievement goal and learning environment, but I only focused 

on three constructs, that is, self-efficacy, active learning strategies as well as  learning environment 

stimulus. These three motivation construct provided both aspects of extrinsic and intrinsic 

motivation. I administered these questionnaires so that if learners were unclear about any question, 

I could provide clarity immediately; also, I wanted to make sure that these were completed by 

these learners themselves and that they were all returned. 

After the questionnaires were completed, I created a motivational rubric (Appendix 12) based on 

the questionnaire to understand each motivational construct. I allocated scores, for example, one, 

to show low levels of motivation, two, for moderate motivation and three, for high level of 

motivation. Secondly, I used these rubric scores to get a sense of learners’ levels of motivation, 

such as if the learner scored 1 that meant that the learner had low motivation; two meant medium 

motivation and three meant high motivation as shown in the level of learners’ motivation data table  

(Appendix 13). I also used these scores to find out which motivational construct showed a 

distinctive change.  

When analysing the data, I analysed all the motivation constructs suggested by Tuan et al. (2005), 

but my main focus was only on three motivation constructs, namely: self-efficacy, active learning 

strategies and learning environment. The data were coded and categorised and were entered into 

the table. An example is provided below. 
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Table 3.4: Shows sample data on motivation constructs 

Motivation construct Item. no Data Source 

Self-efficacy  7 PCQ12 & PCQ23, FGI4, LRJ5 

Active learning strategies 8 PCQ1 & PCQ2, FGI,LRJ 

Learning environment  6 PCQ1 & PCQ2, FGI,LRJ 

 

In order to understand learner dispositions, I adapted a framework presented by Atallah et al. 

(2010, p. 48) for mathematical dispositions. I drew from their template and applied flexibility by 

developing an analytical memo which I found to be appropriate for analysing dispositions. I 

selected this tool as I thought it was closely aligned to the research questions. Themes that emerged 

from learner narratives fitted well with this framework.  

 

2 Pre-Camp questionnaire 1 
3 Post-Camp Questionnaire 
4 Focus group interview 
5 Learner Reflection journal 
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Figure 3.2: Shows disposition indicators 

 

The use of the above diagram as a tool assisted in analysing disposition trends and patterns of 

learner narratives from both focus group interviews and reflection journals. The narratives were 

colour coded and placed according to disposition numbers, for instance, narratives that had to do 

with learners’ ability in science were highlighted in blue and then were put under the D1 column. 

Orange-red was for D2, grey for D3, yellow for D4, dark blue for D5, and green for D6. 

D6 Describing the 
evidence provided 
to others as proof 
of learning science

Disposition Indicators

D1
desribing 
abilities in 
science 

D2 Describing 
attitudes 
towards 
science

D3 Describing 
expectations 
about science

D4 Describing  
the learning 
approach used 
to study 

D5 Describing  
percieved value 
of science
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3.8.1 Data Management and analysis 

Bertram and Christiansen (2015) suggest that data analysis means drawing inferences from raw 

data. This study employed various data gathering techniques to strengthen and compliment data 

collected. Data analysis is explained below. 

3.8.2 Data coding 

Cohen et al. (2011) state that coding enables the researcher to identify similar patterns, trends and 

similarities and enables the researcher to retrieve information easily. I used all data from sources 

such as learner reflection journals, focus group interviews and observation notes. Before analysing 

the raw data, I labelled and filed it according to the source so that it was organised and easily 

retrievable. I transcribed all the reflection journal data and focus group interviews. I made sure 

that I had a special folder on my computer to store data and a hard copy as a back-up. From this, I 

commenced coding the raw data by organising it into categories. I came up with categories for all 

six indicators of dispositions shown in the diagram above and three themes for motivation. I then 

underlined all sentences that related to the categories. Thereafter, at the beginning of each 

underlined sentence I used different colour circles, for instance, for all the data that is related to 

learning approaches I used a blue circle, green circles for perceived value, red circles for ability to 

learn the subject, yellow circles for learning expectations and grey circles for attitudes towards 

science.  
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3.8.3 Creating analytical memo 

The list was further synthesised in order to streamline the data in an analytical memo. 

Table 3.5: A sample analytical memo, showing disposition indicators  

Category ( Disposition indicator) Extract Reference 

D1. I know I can do well in science FG6I1-PG71 

D2. I watch science series like discovery 

channel during my spare time 

FGI1-PG2 

D3 I did not know we can learn what we 

learnt in a small space of time, 

computer skills, presentation skills, 

inquiry skills 

FGI3-PG3 

D4 The teacher here uses different 

techniques to clear our confusions 

FG2-PG3 

D5 Everything is all about science  LRJ8-PG1 

D6 Although at first we were nervous , 

we were able to come up with our 

presentation as a group  

LRJ-PG 3 

 

3.9 Validity and Trustworthiness 

Member checking: I verified the data with research participants during the data collection phase. 

For instance, I read back most of the things that were said during focus group interviews. The 

teachers that formed part of the CoP were not just participants, but also offered support as critical 

friends. They did not always concur with my thinking; however, they offered support where they 

saw the need and advised accordingly where possible and that helped me strengthen my data 

generation process. One of the examples was when I wanted to conduct focus group interviews 

with participants. They suggested that going after school would not be ideal as some learners are 

 

6 Focus Group interview 
7 Page 
8 Learner Reflection Journal  
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involved in other extra-mural activities. They organised venues to meet with participants. I made 

draft findings available to some of the teachers to give them an opportunity to check the accuracy 

of the study to avoid researcher bias. Cohen et al. (2011) suggest that completion of the draft case 

provides a final opportunity to test the credibility of the inquiry report as a whole. With the 

respondents, the purpose is to check for accuracy but also to provide evidence of credibility. 

Evidence: I made sure that I kept and stored all the data in a logical manner from raw data to the 

analytical statements to make it easily accessible and as evidence of my own hard work. In order 

to ensure validity, I piloted the questionnaire with the previous Grade 10 learners. Furthermore, 

the questionnaire I used was validated and mostly used in science education research to understand 

Students’ Motivation Towards Science Learning. The reliability of the questionnaire has been 

validated in different cultural contexts for example, in Taiwan with high school learners Tuan et 

al (2005) and with Greek university science students by (Dermitzaki, Stavroussi,  Vavougios &  

Kotsis, 2013).  

Triangulation: I used multiple sources of data generation techniques such as learner reflection 

journals, focus group interviews, field notes, and cellular phone recordings to enable me to go back 

and listen in case I had missed some aspect during interviews. Triangulation was an on-going 

process throughout this case study. This was done to check facts and clarity. Cohen et al. (2011) 

describe triangulation as the use of two or more methods of data collection in a study of aspects of 

human behaviour. They further explain that triangulation techniques attempt to map out or explain 

more fully the richness and complexity of human behaviour by studying it from more than one 

point and by making use of qualitative and quantitative data. 

3.10 Ethical Considerations 

I considered ethical issues as important during the research. Proper channels were followed such 

as getting permission and access to schools. Firstly, the proposal to conduct research with learners 

from participating schools was endorsed by the district department of education, school principals, 

as well as class teachers. The school principals were thrilled and asked me to communicate findings 

with them. Although I had a long working relation with the schools, I still requested written 
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confirmation giving me access to learners. Consent forms were also sent to parents asking for 

permission to work with their children in this study.  

When I approached the learners to tell them about my research, they were happy to participate. 

Furthermore, they allowed me to take pictures and use them for the purpose of this study. I 

informed the research participants personally, that I would be using the data generated for the 

purpose of my research. Efforts were made to follow Bassey’s (1999) advice that researchers need 

to respect the origin of the data and ensure the dignity and privacy of the respondents. I tried my 

absolute best to adhere to this statement. 

3.11 Chapter Summary 

In this chapter, I provided the research paradigm underpinning this study. I justified the use of a 

mixed method case study methodology to understand and gain some insights into the research 

questions. I described my methods for the case selection and sampling of study participants, as 

well as describing the study context – the rocky shore science camp. I discussed my sources of 

data and how data were generated, managed and analysed. In the next chapter, I present my data 

and discuss my findings.  
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CHAPTER FOUR: QUANTITATIVE DATA PRESENTATION, ANALYSIS 
AND DISCUSSION 

 

 

4.1 Introduction  

The aim of the study was to investigate the influence of marine science camps on learners’ 

motivation and dispositions towards scientific inquiry. This chapter aims to answer question one:   

 What are the learners’ motivation before and after the camp?  

In this chapter, I present, analyse and discuss quantitative data from learners that participated at 

the camp. The data sets were derived from the SMTSL questionnaires before learners participated 

in the science camp and after the science camp. I start this chapter by presenting the learners’ and 

I did this in accordance to their age, gender, grade and language. Similarly, their diverse schools 

are also profiled.  

4.2 Learners’ Profiles 

Each of the 21 Grade 10 learners who participated in the study provided their age, gender, school 

and their grade. All learners take science subjects such as Life Sciences, Physical Sciences, 

Geography and Mathematics. Their profile is represented in Table 4.1 on the next page. 
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 Table 4.1: Shows the biographical information of the learners 

Biographical 
Information  

Category  Learner code  No of learners 

        

Age  15 L2; L5; L11; L13; 4 

  16 L1; L3; L4; L7; L9; L10; L12; L14; L15; 

L16; L17; L18; L20; L21 

14 

  17 L6; L8, L19 3 

  Males L5; L8; L9; L11; L12; L18; L19 7 

Grade 10 L1-L21 21 

Home Language IsiXhosa  L1-L19 & L21 20 

  Afrikaans L20 1 

Languages they are 
able to speak  

  

isiXhosa  L1-L21 21 

English  L1-L21 21 

 

From the 21 learners who participated in this study, 14 were females and seven were males. These 

learners were identified using the ‘L’ for both the questionnaires and journal reflections. Their 

ages ranged between 15 and 17.  

The questionnaire was administered and completed before and after learners attended the marine 

science camp (see section 3).The study participants were from only four schools that is, school A, 

B, C & D. Learners were identified as with code “L” and the number with learner initials to 

maintain anonymity.  
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Table 4.2: School profile and learner profile 

 

 

4.3 Nature of schools 

Schools A, B, D, F & G are predominantly isiXhosa speaking learners, while schools C & E are 

mixed schools with IsiXhosa and Afrikaans speaking learners. In all these schools the language of 

teaching and learning (LoLT) is English.  

 

School code  Learner code  Learner Initials  Gender 

School  A L6 YM Female 

  L7 AM Female 

  L8 SK Male 

School B L3 ZN Female 

  L5 SN Male 

  L14 SS Female 

School C L15 AN Female 

  L16 SY Female 

  L17 SM Female 

School D L10 NN Female 

  L11 AV Male 

  L12 MK Male 

School E L18 MG Male 

  L19 VM Male 

  L20 AG Female 

School F L1 LG Female 

  L2 AF Female 

  L4 SX Female 

School G  L9 SS Male 

  L13 ZT Female 

  L21 UT Female 
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School A 

School A is a school that has been participating in the marine science camp for a number of years. 

The mathematics and science teacher who has a Bachelor of Science (BSc) (mathematics) once 

attended the marine science camp, but prior to this study. The majority of learners are isiXhosa 

speaking, while there are a few learners who speak Shona and IsiXhosa. 

School B  

School B is located not far from school A. The Physical Sciences teacher who obtained a Bachelor 

of Education (BEd Hons) (science education) in this school has attended the marine science camps 

twice. The majority of learners are isiXhosa speaking. However, similarly to School A there are a 

few learners who speak both Shona and IsiXhosa. 

School C 

School C is a mixed school with Afrikaans and English speaking learners. None of the teachers 

have attended the marine science camps since we started them way back in 2010.  

School D 

School D is characterised by mostly isiXhosa speaking learners. The Physical Sciences teacher 

with BEd Hons (science education) has attended the camp once. 

School E 

School E is also a mixed school with the majority of the learners speaking both Afrikaans and 

isiXhosa. This is a new school that was recently added to the SAEON list of schools. 

School F  
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School F has mostly isiXhosa speaking learners. There has been a change of science teachers, but 

even so, none of the teachers have ever attended the marine science camp.  

School G 

In school G, the majority of learners are isiXhosa speakers and a few learners speak Shona. The 

principal and the science teacher have attended the marine science camp. 

4.4  Motivation Data Distribution  

In order to test learners’ motivation towards science, they were given a SMTSL questionnaire so 

they could choose their opinions. The questionnaire consisted of six motivational constructs,  that 

is: self-efficacy, active learning strategies, science learning value, perfomance goal, achievement 

goal and learning environment. From each construct, two questions were selected for analyisis to 

observe consistency. 

4.4.1 Self -Efficacy  

   

Figure 4.1: I am sure I can do well in a science test   
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Figure 4.2: No matter how much effort I put in, I cannot learn science with understanding  

                                                                                    

The distribution of frequency reflected in Figure 4.1 revealed that when learners were given the 

self-efficacy statement: “I am sure that I can do well in a science test”, there were different 

responses before the camp with two (10%) learners not sure, another two (10%) who strongly 

agreed and 17 (80%) learners agreed. It is noticeable that after the camp, eight (38%) strongly 

agreed, 12 (57%) agreed, while only one (5%) was not sure. 

Learners had varied responses from the statement which read: “No matter how much effort I put 

in, I cannot learn science with understanding”. Figure 4.2  shows that before learners participated 

at the camp only one learner (5%) agreed with the statement, while three (14%) were not sure, nine 

(43%) disagreed and eight (38%) strongly disagreed.  

Surprisingly, after the camp there was a 9% increase whereby learners agreed with the statement 

– that is from one (5%) to three (14%) who agreed with the statement. The statement was asked in 

a negative form. Learners’ responses may have been affected by the nature of the statement or 

learners were giving their genuine views and it was their genuine answer. Twelve (57%) learners 

disagreed and six (29%) strongly disagreed. None of the learners were not sure after the camp.                                                                                               
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4.4.2 Alternative learning strategies  

 

Figure 4.3: When learning new science concepts, I find relevant sources that will help me                                                                                                       

   

Figure 4.4: When I do not understand a science concept, I discuss with the teacher to 
clarify my understanding 
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learners moved from agree to strongly agree after the camp. The two (10%) not sure before the 

camp, became one (5%) after the camp. The one (5%) which disagreed before the camp shifted to 

agree after the camp. 

Figure 4.4 shows that before the camp 13 (61%) agreed that when they do not understand science 

concepts they discuss these concepts with the teacher to clear their understanding. It was noted 

that after the camp, 14 (67%) of the learners strongly agreed with the statement. This resonates 

with the fact that the marine context is new to these township learners, as six (29%) agreed before 

the camp. It seems that the learners had asked the facilitator about the new marine concepts that 

they had never heard of previously.  

There was only one (5%) who disagreed before and this remained the same after the science camp. 

There was one (5%) of learners who were unsure before the camp, interestingly, three (14%) 

indicated that they were unsure after the camp. 

4.4.3 Science learning value  

 

  Figure 4.5: Learning science is important because it stimulates my thinking  
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 Figure 4.6: The importance of participating in inquiry/investigative activities in science 

 

Figure 4.5 indicates that before the camp only three (14%) strongly agreed that science stimulates 

their thinking. After the camp, it was observed that  nine (43%) strongly agreed. Interestingly, as 

the participants were science learners, this raised a question in that a few learners indicated they 

were not sure if science stimulates their thinking. 

In Figure 4.6 the responses indicated a general tendency from agree towards strongly agree. In my 

opinion, learners were reasonably well informed about participating in science activities, as the 

responses indicated nine (43%) agree to 12 (57%) strongly agree. It was also noted that there were 

a few learners who were not sure if science stimulates their thinking, but they agreed that it is 

important to participate in science inquiry activities. 
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4.4.4 Performance goal  

 

 Figure 4.7: I participate in science class so that other students think I am smart 

                                                                                 

    

Figure 4.8: I participate in class so that the teacher pays attention to me 
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(47%) demonstrated that they did not agree with that statement, while six (28%) strongly 

disagreed. 

In Figure 4.8, the statement wanted to assess if learners perform to attract the teacher’s attention. 

There were different responses, but it was noted that the majority of the learners 13 (61%) 

disagreed with that statement, while one (5%) were not sure before and after participating at the 

camp. Given these responses, this suggests that the majority of learners perform for themselves 

and not to impress the teacher. 

4.4.5 Achievement goal  

 

  

Figure 4.9: I feel most fulfilled when I feel confident about the content knowledge in science                                                                  
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Figure 4.10: During science, I feel most fulfilled when I am able to solve a difficult problem 

 

Figure 4.9 shows that when learners were asked how they feel about being confident about the 

content knowledge in science, learners’ answers leaned towards agree and strongly agree. Before 

the camp 17 (81%) agreed with the statement; after the camp only seven (33%) agreed with the 

statement and nine (43%) strongly agreed after the camp. There was only one (5%) who disagreed 

and strongly disagreed after the camp. 

In Fig 4.10, the statement sought to understand if learners are most fulfilled when they are able to 

solve difficult problems. It was observed that not a single learner strongly agreed with the 

statement before the camp; surprisingly after the camp, 12 (57%) strongly agreed that they feel 

most fulfilled when they are able to solve difficult problems. The not sure was 10 (47%) before 

the camp, which decreased to one (5%) after the camp. 

It was also noticeable that there were a low percentage that disagreed with the statement. There 

are possible reasons these learners decided to disagree with the statement. One possibility could 

be that they disagreed due to the wording, such as ‘most fulfilled’ in the statement. There may be 

other areas that they feel more or most fulfilled. Before the camp, none of the learners strongly 

agreed with the statement; after the camp 12 (57%) strongly agree with the statement, while seven 
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consequently to 5% after the camp. There was only one out of 21 (5%) who strongly disagreed 

with the statement. 

                      

 

Figure 4.11: I am willing to participate in this science camp because the teacher uses a 
variety of teaching methods 

 

Figure 4.12: I am willing to participate in this science camp because the students are 
involved in discussions 
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4.5 Gender Difference in Motivation on Science in Grade 10 Township Learners 

The research participants were 14 females (67 %) and seven males (33%). In order to understand 

learner’s motivation, their views were separated according to males and females. One question 

was selected randomly from each motivation construct. Below, I present both genders’ perceptions 

on self-efficacy, active learning strategies and science learning value.  

4.5.1 Self-efficacy  

 

Figure 4.13: I am sure I can do well in science tests 

 

Figure 4.13 represents learners’ views on self-efficacy. When learners were asked if they are sure 

they can do well in science tests, males who strongly agreed before camp were at 14% to 86% 

post-camp, while 7% of females strongly agreed before the camp and only 29% strongly agreed 

after the camp. Both displayed high levels of agreement – males at 72% and females at 86% before 

the camp. There were a few not sure responses before and after the camp. These results suggested 

that males are more confident that they can do well in a science test compared to females. 
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4.5.2 Active learning strategies 

                

Figure 4.14: Shows responses from the statement “when I do not understand a science 
concept I discuss it with the teacher to clarify my understanding”   

 

It was noticeable that before the camp only 14% of males strongly agreed with the statement; after 

the camp 86% of the males strongly agreed with the statement. Female responses indicated 29% 

strongly agreed before the camp, to 65% after the camp. None of the males agreed with the 

statement after the camp, only 21% of the females agreed. Only 14% of both genders were not 

sure after the camp. My assumption is that the majority of male learners wanted to talk to the 

teacher to clarify their understanding, while the girls preferred not to rely on clarity from the 

teacher. 
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4.5.3 Science learning value 

 

Figure 4.15: I think it is important to participate in inquiry or investigative activities in 
science  

4.5.4 Performance goal 

 

Figure 4.16: I participate in class so that other students think I am smart  
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Figure 4.16 shows learners’ views about one aspect of motivation which is performance goal. The 

graph shows that most learners do not participate in class to impress other learners. One would 

assume that girls are more competitive than boys. Females’ responses were 58% who strongly 

disagreed with the statement, whereas 43% of the males strongly agreed with the statement after 

the camp. It was noted that only 7% of the females agreed before the camp and none agreed with 

the statement after the camp. 

4.4.5 Achievement goal  

 

 

Figure 4.17: I feel most fulfilled when I feel confident about the content knowledge in 
science  

 

Figure 4.17 shows learner responses to the statement: I feel most fulfilled when I feel confident 

about the content knowledge in science. 86% of males versus 72% of the females agreed with the 

statement before the camp. 43% of males versus 36% of the females strongly agreed with the 

statement after the camp. In my view, this shows the confidence males have in understanding the 

science content knowledge. Females seem to be less confident about understanding science content 

knowledge compared to males. Notably, the percentage of females who were not sure increased 

from 7% to 14% after the camp. 
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4.5.6 Learning environment stimulation  

 

Figure 4.18: I am willing to participate in this camp because I think it will be fun 

 

Fig 4.18 shows that the majority of the learners agreed with the statement. The graph shows that 

64% of females agreed whilst 57% males agreed with the statement. It was also interesting to note 

that 36% of the females strongly agreed with the statement before the camp, but only 7% after the 

camp. 7% of the males strongly agreed before the camp and after the camp 29% agreed with the 

statement. 

4.6 Representation of all Learners’ Motivation Constructs   

In order to compare the shifts between pre- and post- camp, it was necessary to compare the pre-

and post-camp views. The scoring of the responses on three motivational constructs was generated 

from the pre- and post-camp data. The SMTSL was used as a tool to gather data. Learners were 

analysed using a rubric below for coherency. The focus was on self-efficacy, active learning 

strategies and learning environment stimulation as motivation constructs. The responses were 

scored using a three point rubric, where one indicated low motivation, two indicated motivation 

and three represented high motivation. This assisted in determining and understanding 

motivational levels of individual learners participating at the camp. In order to maintain 

anonymity, learners are referred to as L for learners and are given a number. 
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Table 4.3: A sample extract of motivation rubric level 

Motivation 
component  

Low Motivation  (1) Moderate  Motivation  (2) High Motivation (3) 

Self- efficacy  Does not think for himself but  
often asks help from others 

Not sure about understanding 
of science concepts  

Does not give up  even if 
the content if difficult 

Active learning 
strategy  

Worries when making 
mistakes but does not take 
initiative to ask why 

Tries to connect prior 
knowledge to new science 
concepts  

Finds relevant resources 
to assist in learning 
science 

Learning 
environment 
stimulation  

Less or no input in learner  
discussions  

 

Enjoyment of content and 
different teaching methods 

Displays willingness to enjoy 
a challenging course  

Willingness to participate 
in exciting, changeable 
and challenging 
environment  
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Table 4.3: Pre- and post- camp scores per motivational construct 

No Camp 

Participants*  

Gender  Learning  

environment  

   Self- Efficacy   Active learning 

strategies  
   

pre- 

camp  

post -camp pre-

camp 

post- camp  pre- 

camp  

post- camp  

1 L1 (LG) G  1 3 1 2 1 2 

2 L2  (AF) G 2 3 2 2 2 2 

3 L3  (NZ) G 1 3 2 2 2 3 

4 L4 (SX) G 2 2 2 2 2 3 

5 L5 (SN) B 1 2 1 2 1 2 

6 L6 (YM) G 2 3 2 3 2 3 

7 L7 (AM) G 1 3 1 3 2 3 

8 L8 (SK) B 1 3 2 2 2 3 

9 L9  (SS) B 1 3 1 2 1 3 

10 L10 (NN) G 1 2 2 2 2 2 

11 L11 (AZ) B 1 3 1 2 1 2 

12 L12 (MK) B 2 2 2 2 2 2 

13 L13 (TZ) G 1 3 1 1 2 3 

14 L14 (SS) G 1 3 1 2 1 3 

15 L15 (AN) G 1 3 1 3 1 3 

16 L16 (SY) G 1 3 1 3 1 3 

17 L17 (SM) G 1 2 2 2 2 2 

18 L18 (MG) B 1 3 1 2 1 3 

19 L19 (VK) B 2 3 2 2 1 3 

20 L20 ( AF) G 1 2 2 2 1 3 

21 L21  (UT) G 1 3 1 2 1 2 
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Figure 4.19: Graphical representation of the pre- and post-camp scores of self-efficacy as 
motivational construct 

 

The scores indicated only one learner that is, L13, had not changed before and after the camp – 

she showed low levels of motivation. There were eight learners L2, L3, L4, L8, L12, L17, L19 & 

L20 who were positioned on medium motivation, as they remained on the same level before and 

after the camp. Some learners L7, L15 & L16, displayed a shift from low motivation before the 

camp to high motivation level after the camp. It was also observed that L1, L5, L9, L14, L18 & 

L21 moved from low motivation to medium motivation. 



71 

 

4.6.1 Active learning strategies motivations for all learners 

 

Figure 4.20: Graphical representation of the pre-post camp scores for active learning 
strategies as motivational construct 

 

It was observed that three learners L2, L10, & L17 offered the same responses before and after the 

camp, which meant they were on the medium level of motivation, while L1, L5, L11, & L21 moved 

from low to medium motivation. It was also noted that there were other participants who moved 

from medium to high motivation. The majority of learners showed a big move from low motivation 

to high motivation (L9, L14, L15, L16, L18, L19, & L20). 



72 

 

4.6.2 Learning environmental stimulation of all learners 

 

Figure 4.21: Graphical representation of the pre- and post-camp scores of learning 
environment as motivational construct 

 

Learning environment stimulation proved to be the most motivational construct which had an 

impact on learners’ motivation. Figure 4.21 shows only two learners (L4 & L12) that did not 

present a change as they were on medium motivation before and after the camp. A few learners 

(L2, L6 & L19) shifted from medium motivation to high motivation. The majority of learners (L1, 

L3, L7, L8, L9, L11, L13, L14, L15, L16, L19 & L21) showed a major shift from low motivation 

before the camp to high motivation. 

4.7 Chapter Summary   

In this chapter I presented different motivational constructs based on all the learners’ views. I have 

shown comparison of both gender views, as well as individual learner’s views based on the three 

motivational constructs that emerged from my data. In the next chapter, I will be presenting 

narrative views retrieved from learners’ reflective journals and focus group interviews.  
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CHAPTER FIVE: QUALITATIVE DATA PRESENTATION, ANALYSIS 
AND DISCUSSION 

 

 

5.1 Introduction   

The aim of this study was to investigate the influence of marine science camps on learners’ 

motivation and dispositions towards scientific inquiry. In the previous chapter, I presented analysis 

of learners’ views that emerged from the SMTSL questionnaire.  

In this chapter, I firstly present an overview of what happened at the marine science camp and then 

present the qualitative data gathered from learners who participated at the camp. The data were 

derived from learners’ reflection journals and focus group interviews. All 21 learners completed 

their reflection journals, as this was done daily at the camp. Notably, the focus group interviews 

were only conducted with learners from Grahamstown schools.  

Out of 12 learners from four schools, only nine learners were interviewed based on their 

availability and willingness (see Section 3.8). Learners from two schools were interviewed 

together. The data presented from the narratives were colour-coded (see Appendix 14 &15), I then 

categorised it into themes in the analytical framework (see Table 5.1). Below, I briefly explain the 

overview of the intervention.  
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5.2 The Intervention: Marine Science Camp and Rocky Shore Inquiry   

The camp participants arrived on a Friday afternoon at the harbour and were taken on a research 

vessel (Agulhas 19) tour by the vessel staff. They were shown the laboratory, classrooms, engine 

room and taken to the bridge where most of the navigation happens, as well as to the engine. 

  

 

 

 

 

Figure 5.1: Learners at the bridge of Agulhas 1 research vessel  

 

The tour guide was a young black lady of about 26 years and from a similar background as the 

participants. She explained how she became a Navigation Officer and the learners were inspired 

by her talk. This research vessel experiment excited many learners; moreover, that a young female 

could be part of the field that is mainly dominated by males and white males in particular.  

Later on at the resort, learners were given ground rules and the science camp programme. The 

scientist gave an introduction about the scientific research process in relation to the rocky shore 

ecology. Thereafter, learners were introduced to the sampling equipment. The scientist, as a more 

knowledgeable other according to Vygotsky (1978), also gave guidance as to how the participants 

were going to collect data.  

 

9 Agulhas 1 vessel : It is the South African former polar research vessel used for breaking ice and now used for training 
since there is a state of the art Agulhas 2   
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Also, leaners were given reflection journals with guiding questions for them to reflect and record 

on the daily activities. The major activity of the science camp was the scientific inquiry, whereby 

learners surveyed rocky shores. Surveying rocky shores meant that learners had to identify, count 

the number of species or its abundance, types, size, adaptation and distribution along the transact 

line10 and then record all the information. The camp inquiry study was designed to ensure that 

information collected was reliable and allowed logical explanation for patterns and changes.  

Learners were divided into groups of four with one group having five learners. The groups were 

asked to come up with their group names. Interestingly, the group names were: Siwelele, Blue 

Wolves, Einsteins, Red Lions and Nature Lovers. In each group, a scientist and/or research intern11 

provided guidance, from marking a transect line to identifying species and providing more 

information about specific plants or animal species found on the rocky shores.  

This was a morning activity which lasted for about four hours during low tide. Each group came 

up with their own questions, for example: 

• Are there more animals living on dry rocks than in rock pools? 

• Do species change from lower shore to the upper shore? 

• Do environmental parameters have an effect on species distribution on rocky shores? 

• How does the richness and abundance of species affect species’ diversity? 

• Is there any biomass difference between species near the lower shore and upper? 

In their groups, learners collected data relating to temperature, salinity, and identified and counted 

species occurring in different zones of the transect line as mentioned before. Tools used by the 

scientist and interns such as quadrats, refractometer, and species identification guide book were 

used by learners for their inquiry (Figure 5.2). After collecting and analysing their data in 

 

10  Transact line: A path in a straight line measured by a measuring tape on the rocky shore from a low water mark to   
a high water mark in order to guide a sampling method to measure distribution of species.  
11 The research interns were Marine Science Master’s or PhD students. 
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computers, learners had to prepare PowerPoint presentations (Appendix 16), which they presented 

on Sunday morning at the end of the marine science camp. 

    

Figure 5.2: Tools used by learners to collect data on rocky shores 

 

5.3 Analysis of the Focus Group Interviews and Learner Reflection Journals 

This section comprises of data analysis from the responses given by science camp participants 

during focus group interviews (FGI), as well as the narratives from learner reflection journals 

(LRJ). I used these data gathering tools to answer the following research questions: 

1. How do learners’ motivation and dispositions evolve during the marine science camp 

experience? 

2. How does Grade 10 learners’ participation in a scientific inquiry learning influence (or not) 

their dispositions? 

Themes were developed based on the prompt questions from learner reflection journals (see 

Appendix 4) and focus group interview questions (see Appendix 5). In the table below I present 

the alignment of themes from data sources and literature supporting the themes and the theories 

that informed the study. 
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Table 5.1: Themes emerging from focus group interviews and learner reflection journals  

Research Question: How do learners’ motivation and dispositions evolve during the marine science camp 

experience?  

Themes  Data Sources  Literature  Conceptual and 

Theoretical Framework  

Sources of inspiration and 

motivation   

 FGI  Bourdieu (1993); Cavas (2011)   Dispositions, motivation  

Perceptions about science 

and marine science camp  

 FGI  Atallah et al. (2010) Dispositions  

Participation and self-

regulation ,  mediation  

 FGI , LRJ  Bischoff et al. (2008); ; 

Harrison & Muthivhi (2013); 

Stott (2016); Sedlacek & 

Sedova (2017) 

Social Constructivism  

ZPD 

Language  

Mediation  

LRJ  Nakale (2012); Msimanga & 

Lelliot (2014); Mavuru & 

Ramnarain (2019)  

Social Constructivism  

Development of  attitudes  

Resilience, self-efficacy  

FGI, LRJ  Crick & Goldspink (2014)   Dispositions  

How does Grade 10 learners’ participation in scientific inquiry learning influence (or not) their dispositions? 

Understanding of 

scientific investigation 

FGI , LRJ Markowitz (2004); Lederman 

et al. (2014); Kahenge (2016) 

Learning in communities 

of practice 

I now discuss each of these themes below. 

5.3.1 Learners’ sources of science inspiration and motivation 

Learners indicated varied responses about their sources of motivation when they were asked about 

where the inspiration to choose science subjects at school came from. This question was asked to 

create a relaxed and non-threatening environment during the interview. Most learners mentioned 

their science teachers as sources of inspiration, while some mentioned their siblings, out of school 

programmes and only two learners mentioned TV programmes. 



78 

 

L1, SB & L3, SC (FGI): Although we do not have equipment to do practicals at school. 
My teacher finds ways of making science interesting even if we have to imagine things in 
our heads. … I am also motivated by the fact that I can still learn and understand science. 

L1, SB (FGI): I find science interesting, more especially in Khula Project (out of school 
programme) I attend. Mr Maselwa makes it fun and motivates us into philosophies of 
science and I ask myself so many questions. 

L1, LRJ & L17, Day 1: My source of inspiration is my teacher she knows in and out of 
science. 

L3, SA (FGI): I like to watch science programmes and documentaries on TV because they 
leave me wondering and keeps me inspired and wanting to know more. 

These excerpts indicate learners get their inspiration and motivation not only within themselves, 

but from external factors such as teachers. This insight is in line with Cavas (2011), who believes 

when teaching approaches are conducive for learning, learners who have positive motivation to 

learn science are more successful and develop more positive attitudes to learn science. 

5.3.2 Learners` expectations of the marine science camp  

I found it important to ask learners about their expectations of the marine science camp. They were 

asked just to understand if their mental picture before the marine science camp experience, was 

exactly the same as what they experienced. Their responses showed mixed emotions, fear and 

excitement. For instance, L2 and L3 commented that: 

L2, SB (FGI): I was excited just to be outside school, not that I don’t like to be at school 
(laughs) but the camp was nice and different. I did not know what to expect first, I was 
nervous. Firstly, I am a shy person, hearing that we will meet learners from other schools 
made me more nervous. When we got to the camp, we mingled so well as if we were coming 
from the same school. I wish to attend another camp soon. 

L3, SB (FGI): At first I did not understand when our teacher told us we made to the marine 
science camp, I asked myself what is science about the oceans. Little did I know that we 
live science in our daily lives and more exciting stuff out there. 

Most learners revealed that they did not know what to expect as some were participating in outside 

school learning for the first time. The marine science camp appeared to have helped these learners 
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to view science from a different perspective other than in the classroom. Vedder and Weiss (2011), 

assert that the nature of informal learning environments play a pivotal role in motivating learners 

during the learning process. 

It emerged from most learners that the camp was their first experience of the sea. The majority 

mentioned that they had only even thought that science was just the mixing of chemicals in the 

laboratory. 

5.3.3 Perceptions and attitudes towards science and marine science camp 

The participating learners were asked about their perceptions of science and the marine science 

camp. The majority of the learners indicated that when they were told that they were accepted to 

attend the marine science camp they had mixed feelings, as they did not know what to expect since 

they were to participate at the camp for the first time. They expected the camp to have lots of 

chemistry experiments since it is science. 

L1, SC (FGI):  Okay!!! As much as I do science at school I still had that belief that science 
is difficult even though I pass it well. I never knew that there was something called marine 
science until the camp. I am now familiar that is not only in the lab. It is at home and 
around us. 

L2, SC (FGI): Science is not a difficult subject, one needs time to understand and just work 
hard. I always believe that I can do well in science no matter what if I put my mind into it. 

In addition, another learner now believes that science can be multi-faceted.  

L1, SA & SD (FGI): I thought science is hard but after going to the camp I realised science 
can be fun, I thought science is only in the lab mixing chemicals. I wish other learners can 
be involved too or there could be more of the science camps. The most enjoyable part for 
me was to touch and feel animals that I normally see in the books. I saw some animals for 
the first time, I never knew there was life on rocks up until saw those animals attaching 
themselves on rocks. 
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Figure 5.3: Learners touching a starfish found during investigation  

 

LRJ, L1, Day 1: I enjoyed learning about rocky shore ecology. 

LRJ, L15, Day 1: I love science.  

FGI, L1 & L3: Science is fun, science is interesting.  

From these excerpts, it could be deduced that the learners before the marine science camp exposure 

saw science as a difficult or challenging subject. They alluded to the fact they chose science as a 

subject even though it is regarded as a difficult subject, yet, their eyes were opened to the variety 

of wider science learning, including marine science at the camp which changed their perception of 

it being a difficult subject. 

5.3.4 Learners’ experiences and participation at the marine science camp  

Learners were asked about their experiences and participation at the marine science camp. It 

seemed as if the marine science camp experience was viewed as enjoyable. Learners revealed 

different aspects of what transpired through their participation. 

L1, SB: I can say, I have learnt a lot, for instance at school we are not allowed to use 
computers anytime we like or go to the computer lab but at the camp, I saw that even our 
teachers use computers when they set tests and exams. Yhaaa (Yes) and also I have learnt 
to communicate with other people, at first I was not sure ukuba ndizoncokola ntoni naba 
bantu (what was the conversation going to be with these people) the last day was awesome. 
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L1, SA & SD (FGI): One of the skills I have learnt is to work together, I used to like 
reading by myself but at the camp I have learnt that when you are in a group you are all 
able to contribute and get ideas from each other. I gained that experience. Group work 
made science easy.  

The exposure and participation at the marine science camp seemed to have encouraged group work 

for the learning to take place. This was evident when I observed learners arguing about a certain 

organism (limpet) they found in the quadrat they were sampling at, for example they said:  

L1: No its not this one!! It’s that one!!! This is a granular limpet that one is a pear limpet: 
andithi ma’am (isn’t it madam?). (trying to get assurance from me). 

L2: I think this is a granular limpet, Ok, let’s look in the book.  

This implies that through active participation (Sedlacek & Sedova, 2017), discussions and sharing 

of ideas within the group and peer to peer conversations, they were able to reach a consensus. In 

consequence, learners were able to move from what they did not know to what they had come to 

know when in a group. Lave and Wenger (1991) echo this insight and view peripheral participation 

as an empowering position where a newcomer gets initial access and moves from the boundary, 

towards gaining access to sources of understanding through growing participation in a community 

of practice (CoP) (see Section 2.2.1) .   

5.3.5 Mediating and self-regulation at the marine science camp  

It was important for this study to understand if learners through mediation strategies provided by 

the facilitators, were able (or not) to acquire self-regulation and problem solving skills.  

L2, SA & SD (FGI): Also ma’am we did not know when we started the camp  that we will 
end up with those presentations but we will definitely use the foundation we received from 
the camp. 

L1, SC (FGI): The camp has inspired me not to be afraid to do scientific things, after the 
camp, I now Google about more scientific investigation currently happening in South 
Africa. 

L2, SC (FGI): But science camp got me thinking, I just cannot wait to do a research that 
will benefit the community and the country. I would like to do my own project. 



82 

 

It emerged from these excerpts that the camp laid a foundation for the learners to start their own 

investigations. There was a significant shift in terms of their goals, as they had never thought of 

developing their own projects before their participation at the marine science camp. It was evident 

that the mediating of learning did not only help learners to conduct their inquiry at the camp, but 

also sparked interest to develop their own projects. For example, one learner from school A, with 

the help of a student intern participated at the marine science camp and developed a marine science 

fair project (investigating fish habitat preferences at the estuary) (Appendix 17),  which saw the 

learner awarded a gold medal at the regional fair and bronze award at the national fair. The learner 

was also awarded the opportunity to present his project out of South Africa.  

According to these results, I presumed that the marine science camp motivated learners to conduct 

their scientific inquiry based science projects. Osborne et al. (2003) believe that positive attitudes 

towards science promotes working harder and more positive motivations are developed. Harrison 

and Muthivhi (2013) posit that self-regulation involves internal and thoughtful goal-orientated 

behaviour which allows and motivates learners to start something new. Stott (2016) argues that 

mediation is important in learning in order for learners to reach their ZPD, which could potentially 

lead to self-regulation as proposed by Harrison and Muthivhi (2013).  

5.3.6 Building marine concepts and literacy and knowledge through ZPD 

It is important to note that the majority of the learners who participated at the camp indicated that 

they came closer to the sea for the first time. Although some had come to the beach to swim a few 

times, none of them had ever been to the rocky shores or dealt with marine topics before. In other 

words, they only knew a few common species, like starfish, mussels and octopus. The rocky shore 

jargon was important to understand how it afforded or hindered the communication between the 

scientist, interns and learners. 

Learners were asked how they understood the marine concepts and also how they communicated 

in their groups:  

L2, SB (FGI): Sometimes in our group were mostly discussing in isiXhosa but there were 
times when we talk about investigation we had use English words that are in the 
investigation but do not have direct translation in IsiXhosa but mostly it was isiXhosa. 
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L3, SA & SD (FGI): I think as a group we were unable to understand marine science 
language as it my first time near the ocean. I did not know much about sea creatures except 
the most common ones that I have seen from TV or books. That challenged us but with no 
time we were able to know and understand. 

L2, SA & SD (FGI): I struggled a bit when Dr Shirley did a presentation to us. I did not 
have a clue what was she talking about. I never heard of any species name. I only know 
fish and shark in the ocean. I was much better when I saw some of the species in the two 
oceans book we were given. It made more sense when we were down on the rocky shores, 
when we saw those animals with our naked eyes. Coming up with the question was bit 
challenging for me but we did it by the support of the teachers at the camp. 

L1, SA & SD (FGI): We called for help when we were stuck, other groups helped us 
facilitators and other students helped us a lot. 

L2, LRJ, Day 2: Ootishala balapha baluncedo bendenza ndizive special (The teachers 
make me feel special) because they don’t ignore you when you ask questions but give you 
great clues). 

The above excerpts demonstrate that learners, through the support of more knowledgeable others, 

in this case the scientist and research interns, were able to move from a point where they could not 

make sense of the marine jargon to a point where they were able to confidently understand the 

marine language. Importantly, it was noticeable that peer to peer learning took place. Meaning, 

when other group members were confident enough about the information, they were able to 

scaffold other groups until they were able to understand what was required. Building on 

Vygotsky’s (1978) seminal work, Stott (2016) also ascertains that the ZPD is created through 

collaboration with capable peers. 

When learners are unable to communicate in scientific language it becomes a challenge for the 

scientists involving those learners in marine scientific activities, particularly when introducing 

scientific vocabulary (Mellors et al., 2008). In the case of this study, learners were resilient in 

learning to understand not only scientific language, but also gaining marine literacy which made 

sense to them. This was also evident when learners were presenting their group projects (Appendix 

16) as I observed them mentioning concepts such as, subtidal, intertidal, and zonation, which all 

referred to the rocky shores. 
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Though language and artefacts they were able to make sense of their learning, which helped them 

move from the periphery to the core of the group and became active members of the CoP. This 

finding is supported by Wenger (1998), who believes that members interact with one another, 

establishing norms and relationships through mutual engagement. Secondly, members are bound 

together by an understanding of a sense of joint enterprise. Finally, members produce over time a 

shared repertoire of communal tools such as language, routines, artefacts and stories. For Wenger 

(1998), learning is a process which places individuals as active participants in the social practices. 

5.3.7 Development of motivation, self-efficacy and resilience  

Learners expressed their self-efficacy towards science learning in general. Below, I give narratives 

from learners’ perceptions of their self-efficacy as it related to resilience and motivation. 

L3, SB (FGI): I don’t only learn science at school and accept that I also go and do more 
research about the topic. Who does not want to be part of the camp ma’am? Once you hear 
other learners talking about it you just want to work as twice as hard so that you stand out. 
I think mna xa kuthethwa nge camp yase SAEON (when they talk about the SAEON camp) 
we all pull up our socks. As learners who attended the camp before do not stop talking 
about it. In our school I think the camp has created a hype which in return motivates us to 
learn hard. 

L2, SB (FGI): Yhu kaloku ma’am. Science camp is exceptional, I enjoyed it throughout. 

L1, LRJ, Day 1: I am confident  in my ability to learn science, because whatever I do I try 
my utmost best and I also believe in dedication, so that I don’t give up until I get something 
done. 

 L6, LRJ, Day 1: I am willing to learn. 

L7, LRJ, Day 1: I am a self-driven learner who is curious about everything that relates to 
science. 

L9, LRJ, Day 1: I am a hard working person so I will definitely do well. 

L13, LRJ, Day 1: I work hard so that I perform well. 

These excepts illustrate that most learners had higher self-efficacy and resilience to learn science 

as a result of the science camp. As was mentioned before, learners who were unfamiliar with the 
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marine environment did not give up, as they showed eagerness to learn. Velayutham et al. (2011) 

accentuate that learners who have developed self-efficacy in science learning will probably 

regulate their effort in learning it. Interestingly, when comparing learners’ self-efficacy in terms 

of gender, before and after the marine science camp (see Figure 4.13), both genders (girls and 

boys) showed positive dispositions as they had higher self-efficacy scores after the marine science 

camp. Having said that, however, seven out of eight boys strongly believed in their abilities. In 

contrast, only four out of 14 girls strongly believed in their abilities. This suggests that the boys 

indicated a higher ability and interest compared to the girls. This finding corroborates with Meece 

and Eccles’s (1993) assertion that in general, females have lower self-perception of their academic 

ability even when they can perform better than males.  

5.3.8 Understanding of scientific investigation approach  

The rocky shores scientific inquiry was designed to teach scientific investigation methods to Grade 

10 learners. This was done in such a way that learners were able do their own inquiry, as well as 

to find out if they understood the inquiry itself. In this regard, learners commented that: 

L1, SA & SD (FGI): Ma’am, I thought because we were doing the same study of rocky 
shores and following the same procedure , I thought we were going to have the same results 
but come presentation time, people had different  findings. So nyhani, it depends on the 
area where you did your investigation. What I can say is that science can be fun and 
interesting. 

L20, LRJ, Day 3: My understanding of scientific inquiry about science is that we did at 
the camp I can now do my own investigation.  

L2, SB (FGI): The way we were taught SI at the , I will be comfortable to conduct my own 
project. 

L3, SB (FGI): I am ready to conduct any project, as long as I get apparatus to do so, 
hopefully for the project I have in mind I won’t need lots of apparatus, I will do it the way 
I did it at the camp. 

L2, SC (FGI):  I attended expo and science festivals before kukhona few things that caught 
my interest at that time, I would then have interest only at that time after I leave that I will 
forget what I have learnt or what I was interested in. But science camp got me thinking I 
just cannot wait to do a research that will benefit the community and the country. I have 
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now developed logical thinking skills. I always wanted to become mechanical engineer but 
I am not sure but whatever I choose it will have something to do with science. 

The above narratives indicate that, as result of participating at the marine science camp, learners 

used different strategies to learn a scientific inquiry approach and as a result they developed 

curiosity, interest and were motivated to develop their own scientific investigation projects. Aulls 

and Shore (2008) posit that through scientific inquiry, a conducive learning environment is created 

which then contributes to learners’ motivation. These scholars are adamant that learners can 

become inquiry literate when they get instruction from a more knowledgeable other. 

5.4 Chapter Summary  

In this chapter, I presented, analysed, interpreted and discussed qualitative data from learners’ 

reflections journals and focus group interviews. I concluded with learners’ understanding of 

scientific inquiry, as well as the potential of developing their own science projects. In the next 

chapter, I present a summary of findings of the study, some recommendations and potential areas 

for future research and a conclusion. 
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CHAPTER SIX: SUMMARY OF FINDINGS, RECOMMENDATIONS AND 
CONCLUSION   

 

 

6.1 Introduction 

The aim of the study was to explore the influence of a marine science camp on learners’ motivation 

and dispositions towards scientific inquiry. The study was informed by Vygotsky’s social 

constructivist theory and Wenger’s community of practice theory. The participants were 21 Grade 

10 learners from seven high schools in the Eastern Cape in South Africa. 

In order to answer the research questions, data were collected through the use of a Student 

Motivation Towards Science Learning (SMTSL) questionnaire pre- and post- science camp, 

learner reflection journals and focus group interviews. Excel was used to analyse quantitative data 

and an inductive-deductive thematic approach was used to analyse the qualitative data. The 

analysed data were discussed in relation to the following questions. 

1. What are learners’ science motivation and disposition levels prior to the marine science 

camp experiences? 

2. How do learners’ motivation and dispositions evolve during the marine science camp 

scientific inquiry experience? 

3. How does grade 10 learners’ participation in scientific inquiry learning affect their 

disposition? 

In this chapter, I thus present a summary of my findings followed by some recommendations 

thereof. I also present limitations of the study, as well as gaps for possible future research and a 

conclusion.  
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6.2 Summary of Findings  

Below I summarise the findings in relation to the research questions that guided this study. 

6.2.1 Research question one:  

What are learners’ science motivation and disposition levels prior to the marine science camp 

experiences? 

Figure 4.5 shows that prior to the marine science camp, out of 21 learners, three showed high 

motivation while 14 learners displayed positive but moderate motivation, and four learners showed 

low motivation. After the marine science camp, nine learners indicated high motivation while 11 

learners displayed moderate motivation; only one displayed low levels of motivation. This means 

that fewer learners prior to the camp already had positive motivation, but after the marine science 

camp exposure, more learners developed increased motivation. 

In Figure 4.19, the scores indicate that only 14% had not changed before and after the camp and 

they showed low levels of motivation. There was 38% who were positioned on medium motivation 

and they remained on that same level before and after the camp. This indicates that these learners 

were already motivated prior to their participation in the marine science camp. Some learners, 

14%, displayed a shift from low motivation before the camp to high motivation level after the 

camp. I also observed that 34% moved from low motivation to medium motivation. It could be 

deduced, therefore, that learners had an average to high motivation towards science before 

participating at the science camp. 

This suggests that the majority of the learners’ motivation increased towards science after their 

participation at the marine science camp. This finding is echoed by Foster and Shiel-Rolle (2011) 

who believe that efforts to build positive attitudes to science learning should include the use of 

informal learning settings, such as after-school programmes and science camps to complement 

classroom settings. This finding further resonates with Ngcoza et al.’s (2016), as well as 

Agunbiade et al.’s (2017) findings that participation in out-of-school science learning experiences, 

have a positive influence on participants’ attitudes towards science in both the short and long term. 
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6.2.2 Research question two:  

How do learners’ motivation and dispositions evolve during the marine science camp scientific 

inquiry experience? 

In Figure 4.2, learners had varied responses from the statement which read: No matter how much 

effort I put in, I cannot learn science with understanding. Figure 4. 2 shows that before learners 

participated at the camp only one learner out of 21 agreed with the statement while three out of 21 

was not sure, nine out of 21 disagreed and eight out of 21 strongly disagreed.  

Surprisingly, after the camp there was a 9% increase whereby three out of 21 learners agreed with 

the statement. Twelve out of 21 (57%) learners disagreed and six out of 21 (29%) learners strongly 

disagreed. None of these learners were not sure after the camp and the majority of the leaners 

moved to strongly disagree, which means they could learn science with understanding. This means 

after participation at the marine science camp, learners changed dispositions and developed 

increased motivations to learn and understand science. 

This change of disposition towards science corresponds with Walshaw’s (2012) views who 

ascertained that teaching and learning in a form of projects or experiments helps to foster 

connections between the real-world experiences and motivates learners to learn.  

The shift in disposition and increased motivation could be linked to the conducive environment 

and active learning strategies used during the marine science camp. Accordingly, Clegg and 

Kolodner (2014) proffer that after the experience, learners develop dispositions to reason 

scientifically only if they have a chance to develop understanding, develop interest, and have social 

interactions that help them to sustain their interests; additionally, they need to see the value in what 

they are learning to do, and make connections between what they are learning and their own lives.  

6.2.3 Research question three 

How does Grade 10 learners’ participation in a scientific inquiry learning affect their disposition? 
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Based on Figure 4.6, the study found that when learners were introduced and engaged in a rocky 

shore inquiry activity, they developed more understanding of the importance of participation in 

scientific inquiry activities. This is in line with Lederman et al.’s (2014) assertion, that to better 

understand learners’ views about scientific inquiry, they should be involved in an inquiry 

experience.  

Furthermore, this study found that participating in a scientific inquiry not only developed skills, 

interest and new knowledge, but also motivated learners to conduct their own scientific inquiry 

projects. Ultimately, as a result of their participation in a marine science camp they developed 

positive attitudes towards science. Likewise, Field (2009) posits that science camps improve 

learners’ understanding of scientific inquiry. Furthermore, Fields (2007) contends that science 

camps play a crucial role by addressing affective aspects of learning such as attitudes and interest, 

to attempt to increase motivation and confidence among science camp participants. 

6.3 Recommendations 

The study recommends that there should be more science engagement activities to expose learners 

to science learning in informal learning environments such as science camps. The reason for this 

is that these environments are conducive for learners to freely voice their thoughts and opinions. 

Furthermore, these science engagement activities should not only be targeted at Grade 10 learners,  

but should extend to Grade 9 learners before they choose their school subjects. 

In order to build the next generation of scientists, the study also recommends that social sciences 

and pure science at universities should not work in isolation, but should consider collaborative 

efforts among themselves. This extends to outside organisations as well. 

Lastly, to improve science learning, scientific inquiry or project based learning should be 

encouraged for all high school learners so that they can create new knowledge. 

6.4 Areas for Future Research  

Koballa and Glynn (2007) have explored learners’ motivation in the science classroom situation, 

while Kahenge (2013) investigated informal learning environments such as out-of-school extra-
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curricular support programmes. Similarly to Kahenge’s study, this study also used informal 

learning environments, that is, marine science camps to introduce Grade 10 science learners to 

scientific inquiry-based learning.  

The main aim was to understand if these marine science camps influence (or not) Grade 10 

learners’ motivation towards scientific inquiry. Participants in this study came from coastal and 

semi-coastal12 towns. 

One area to investigate would be to compare if learners from inland would have the same 

motivation as coastal and semi-coastal learners, using the same methods as used in this study. 

Alternatively, one could look at the difference in motivation between learners who attend the 

marine science camp and participate in scientific inquiry activities and those who do not. 

Lastly, one could seek to understand teachers’ perspectives of whether after the science camps, 

learners are motivated in science or not. 

6.5 Limitations to the Study  

There were limitations that were experienced during this research due to my inexperience as a 

researcher. During the pilot stage, for instance, I only scratched the surface in terms of data 

generation and as a result I had less data to code. However, that experience helped me gain 

confidence and I revised my data gathering tools and restructured some of the tools and research 

questions.  

Throughout this research, I worked with only 21 learners and four educators, and it worked well 

because it was a manageable group. However, this denied me an opportunity of working with a 

wider audience. If I had worked with a bigger group, the results might have been slightly different. 

Having said that, though, the aim of the study was not to generalise the findings, as the sample 

 

12 Semi-coastal – 60 km from the coast. 
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size was adequate and provided some insights on the learners’ dispositions and motivation to learn 

science as a result of the rocky shore science camp. 

It was also evident in the data, that when learners were interviewed they did not openly and clearly 

express their views. It could have been the language barrier, although they were told upfront to 

express themselves in whatever way they felt comfortable with. One example was, that all group 

members were supposed to present, but in one group there was one person presenting for all group 

members. I did not pick up on this from the focused group interviews, but it was stated in learner 

reflection journals. Obviously there were power dynamics in the groups and learners were taking 

leadership roles. 

In light of these limitations, if I were to do this study again, I would conduct interviews in the 

learners’ mother tongue. Also I would use a video to record, not as a main data source, but as an 

additional source of data so as to see if I had missed something, since I was a participant observer. 

6.6 Conclusion 

The aim of the study was to explore the influence of marine science camps on Grade 10 learners’ 

motivation and dispositions towards science. The study employed a mixed method approach to 

gather data. There was consistency in what was reflected in both quantitative and qualitative data. 

For instance, the study revealed increased motivation in science after learners participated in a 

rocky shore scientific inquiry activity. Having said so, in some cases before they participated in 

the marine science camp experience, learners were unsure due to the fact that they did not know 

what to expect at the camp.  

It was clear that when learners participated in the rocky shore inquiry activity they developed a 

variety of skills such as scientific inquiry skills, marine literacy, communication skills and 

increased motivation for science learning. As a result of participating at the camp, they were able 

to develop their own scientific inquiry projects. The camp provided context for learning science in 

the real world and as a result increased motivation was observed after participation at the marine 

science camp. The increased motivation has implication for classroom learning as it needs to 

include scientific inquiry based activities. Schools should make efforts to involve experts in the 
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learning so that they can have access to resources they may not have in the classroom. Additionally, 

collaborative efforts within universities, businesses and other institutions of learning are needed to 

encourage and motivate learners to develop and participate in inquiry based science learning 

activities. 
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Appendix 4: Permission letter from school 

       

                                                                       SANDISULWAZI HIGH SCHOOL  
                                                                                       P.O BOX 112 PATERSON 6130 

                                                                     03 GRIFFTH STREET PATERSON 6130                                                     
                                                                     TEL /FAX 042 235 1023 

 

 

To whom it may concern 

 Sir / Madam 

Re: GRANTING OF PERMISSION TO NOZIPIWO HAMBAZE TO CONDUCT 

EDUCATIONAL RESEARCH WITH GRADE 10 LIFE SCIENCES /PHYSICAL 

SCIENCE. 

This letter serves to inform that permission has been granted to Noziphiwo Hambaze to conduct 

educational research with Grade 10, with effect from 10/05/2017 up to the last date of the research. 

For any further information that you might need for assistance, don’t hesitate to contact the 

undersigned persons. 

 

Thanking you 

M.C Tata (0835494063) 

Z .Mame   (0839766785) 
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Appendix 6: Participant consent letter 
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Appendix 8: Marine Science Camp Programme 

 

 

 

 

 

SAEON  MARINE  SCIENCE CAMP : 12-14 MAY
PINE LODGE, PORT ELIZABETH 

DAY DATE TIME ACTIVITY 
Friday 12-May 14:00 ARRIVAL AT HABOUR 

14:30-15:30 TOUR OF AGULHAS 1
15:30-16:00 ARRIVAL AT PINE LODGE
16:00-17:00 WELCOME,RULES,ROOM ALLOC,GROUPS
17:00-18:00 INTRODUCTION TO ROCKY SHORES
18:00-19:00 SUPPER

COMPUTER SKILLS

Saturday 13-May 07:00-08:00 BREAKFAST
08:30-11:30 TRANSECTS -DATA COLLECTION (Low tide 10:53)
11:30-12:00 PLANKTON SAMPLING 
12:00-12:30 MICROSCOPES 
12:30-13:30 LUNCH 
14.00-18:00 DATA ANALYSIS
18:00-19:00 SUPPER
19:00-till late PREPARING PRESENTATIONS 

Sunday 14-May 07:30-08:30 BREAKFAST
09:00 -10:30 POLISH -UP PRESENTATIONS 
11:00-12:30 PRESENTATIONS
12:30-13:00 PRESENTATION OF CERTIFICATES
13:00-14:00 LUNCH 

14:00 Depart 
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Appendix 9: The SMTSL questionnaire 

 

WHAT DO YOU THINK ABOUT SCIENCE? 

Pre-science camp questionnaire  

This survey is completely confidential and your participation is voluntary. 

 

Gender: Male _____ Female _____ Name: (optional)__________________________ 

Grade_________ 

Please indicate your level of agreement with each of the following statements by circling the best response.  

 

 ITEMS RESPONSE 
1 Whether science is difficult I am sure I can understand it.  Strongly 

Agree 
Agree Not Sure Disagree Strongly 

Disagree 
2 I am not confident about understanding difficult science 

concepts 
Strongly 
Agree 

Agree Not Sure Disagree Strongly 
Disagree 

3 I am sure I can do well on science tests. Strongly 
Agree 

Agree Not Sure Disagree Strongly 
Disagree 

4 No matter how much effort I put in .I cannot learn science Strongly 
Agree 

Agree Not Sure Disagree Strongly 
Disagree 

5 When science activities are too difficult, I give up or do 
the easy parts 

Strongly 
Agree 

Agree Not Sure Disagree Strongly 
Disagree 

6 During science activities I prefer to ask other people for 
the answer rather than think for myself. 

Strongly 
Agree 

Agree Not Sure Disagree Strongly 
Disagree 

7 When I find science content difficult, I do not try to learn.
  

Strongly 
Agree 

Agree Not Sure Disagree Strongly 
Disagree 

8 When learning new science concepts, I attempt to 
understand them. 

Strongly 
Agree 

Agree Not Sure Disagree Strongly 
Disagree 

9 When learning new science concepts, I connect them to 
my previous experiences 

Strongly 
Agree 

Agree Not Sure Disagree Strongly 
Disagree 

10 When I do not understand a science concept, I find 
relevant resources that will help me. 

Strongly 
Agree 

Agree Not Sure Disagree Strongly 
Disagree 
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11 When I do not understand a science concept, I would 
discuss it with the teacher to clarify my understanding. 

Strongly 
Agree 

Agree Not Sure Disagree Strongly 
Disagree 

12 During the learning process, I attempt to make 
connections between the concepts that I learn. 

Strongly 
Agree 

Agree Not Sure Disagree Strongly 
Disagree 

13 When I make a mistake , I try to find out why Strongly 
Agree 

Agree Not Sure Disagree Strongly 
Disagree 

14 When I meet science concepts that I do not understand, I 
still try to learn them. 

Strongly 
Agree 

Agree Not Sure Disagree Strongly 
Disagree 

15 When new science concepts that I have learned conflict 
with my previous understanding, I try to understand why 

Strongly 
Agree 

Agree Not Sure Disagree Strongly 
Disagree 

16 I think learning science is important because I can use it 
in my daily life 

Strongly 
Agree 

Agree Not Sure Disagree Strongly 
Disagree 

17 I think learning science is important because it stimulates 
my thinking 

Strongly 
Agree 

Agree Not Sure Disagree Strongly 
Disagree 

18 In science is important I can use it in my daily life Strongly 
Agree 

Agree Not Sure Disagree Strongly 
Disagree 

19 In science, I think it is important to participate in inquiry 
activities. 

Strongly 
Agree 

Agree Not Sure Disagree Strongly 
Disagree 

20 It is important to have the opportunity to satisfy my own 
curiosity when learning science. 

Strongly 
Agree 

Agree Not Sure Disagree Strongly 
Disagree 

21 I participate in science class to get good marks. Strongly 
Agree 

Agree Not Sure Disagree Strongly 
Disagree 

22 I participate in science class to perform better than other 
students 

Strongly 
Agree 

Agree Not Sure Disagree Strongly 
Disagree 

23 I participate in science class so that other students think I 
am smart 

Strongly 
Agree 

Agree Not Sure Disagree Strongly 
Disagree 

24 I participate in science class so that the teacher pays 
attention to me 

Strongly 
Agree 

Agree Not Sure Disagree Strongly 
Disagree 

25 During a science class, I feel most fulfilled when I attain 
a good score in test. 

Strongly 
Agree 

Agree Not Sure Disagree Strongly 
Disagree 

26  I feel most fulfilled when I feel confident about the 
content in a science course 

Strongly 
Agree 

Agree Not Sure Disagree Strongly 
Disagree 

27 During a science class, I feel most fulfilled when I am 

able to solve a difficult problem. 

Strongly 
Agree 

Agree Not Sure Disagree Strongly 
Disagree 

28 During a science class I feel most fulfilled when the 
teacher accepts my ideas. 

Strongly 
Agree 

Agree Not Sure Disagree Strongly 
Disagree 

29 During the science class I feel most fulfilled when other 
students accept my ideas. 

Strongly 
Agree 

Agree Not Sure Disagree Strongly 
Disagree 

30 I am willing to participate in this science camp because 
the content is exciting. 

 

Strongly 
Agree 

Agree Not Sure Disagree Strongly 
Disagree 

31 I am willing to participate in this science camp because 
its challenging 

Strongly 
Agree 

Agree Not Sure Disagree Strongly 
Disagree 
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32 I am willing to participate in this science camp because 
it does not put pressure on me. 

Strongly 
Agree 

Agree Not Sure Disagree Strongly 
Disagree 

33 I am willing to participate in this science camp because 
students are involved in discussions 

Strongly 
Agree 

Agree Not Sure Disagree Strongly 
Disagree 

34 I am willing to participate in this camp it uses variety of 
teaching methods 

Strongly 
Agree 

Agree Not Sure Disagree Strongly 
Disagree 

35 I am willing to participate in this camp it is a learning 
outside the classroom 

Strongly 
Agree 

Agree Not Sure Disagree Strongly 
Disagree 
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Appendix 10: Learner reflection journal prompt questions 

 

Day 1 Reflections  

• What motivates you to do science at school 

• What or who inspires you to do science? 

• Do you find science boring or interesting at school? 

• How were you chosen to be part of the camp 

• What is your ability to do learn science  

• What  are your expectation of the science 

• What did you enjoy about todays’ activities? 
 

Day 2. Reflections 

• How different are you in a camp compared to when you are in the classroom? 

• How did the conversations with your group members and facilitators impact how 

you think about scientific inquiry. 

 
Day 3 Reflections: 

• Explain if the science camp has motivated you or not? 

• Explain how is your scientific understanding after the camp? 

• Did you encounter any challenges, if so how did you solve them? 
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Appendix 11: Focus group interview schedule: 

 

          Taking you back to the camp  

 

1. Would you please tell me why you have chosen science in grade 10?  

2. Who inspires or motivates you?  

3. What are your perceptions about science or marine science? 

4. What excited you about doing scientific inquiry? 

5. How did your participation and experiences at the camp influence your perceptions 

about science?  

6. What challenges did you encounter? 

7. What kept you going? 

8. Do you think your participation at the camp has improved your understanding of 

scientific inquiry? How. 

9. What sort of career you would like to follow when you finish high school? 
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Appendix 12:  Motivation Rubric  
Motivation 

component  

Low Motivation  (1) Moderate  Motivation  

(2) 

High Motivation (3) 

Self- efficacy  Does not think for 

himself but  often asks 

help from others 

 

 

Not sure about 

understanding of science 

concepts  

 

 

 

Does not give up  even 

if the content if 

difficult 

 

  

Active learning 

strategy  

Worries when making 

mistakes  but not take 

initiative to ask why 

Tries to connect prior 

knowledge to new 

science concepts  

Finding relevant 

resources to assist in 

learning science 

Learning 

environment 

stimulation  

Less or no input in 

learner  discussions  

 

 

Enjoyment of content and 

different teaching 

methods 

Displays willingness to 

enjoy a challenging 

course 

Willingness to 

participate in exciting, 

changeable and 

challenging 

environment  
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Appendix 13: Motivational constructs scores data based on rubric 
 

 

No Camp 

Participants*  

Gender  Learning  

environment  

   Self- Efficacy   Active learning 

strategies  
   

pre- 

camp  

post -camp pre-

camp 

post- camp  pre- 

camp  

post- camp  

1 L1 (LG) G  1 3 1 2 1 2 

2 L2  (AF) G 2 3 2 2 2 2 

3 L3  (NZ) G 1 3 2 2 2 3 

4 L4 (SX) G 2 2 2 2 2 3 

5 L5 (SN) B 1 2 1 2 1 2 

6 L6 (YM) G 2 3 2 3 2 3 

7 L7 (AM) G 1 3 1 3 2 3 

8 L8 (SK) B 1 3 2 2 2 3 

9 L9  (SS) B 1 3 1 2 1 3 

10 L10 (NN) G 1 2 2 2 2 2 

11 L11 (AZ) B 1 3 1 2 1 2 

12 L12 (MK) B 2 2 2 2 2 2 

13 L13 (TZ) G 1 3 1 1 2 3 

14 L14 (SS) G 1 3 1 2 1 3 

15 L15 (AN) G 1 3 1 3 1 3 

16 L16 (SY) G 1 3 1 3 1 3 

17 L17 (SM) G 1 2 2 2 2 2 

18 L18 (MG) B 1 3 1 2 1 3 

19 L19 (VK) B 2 3 2 2 1 3 

20 L20 ( AF) G 1 2 2 2 1 3 

21 L21  (UT) G 1 3 1 2 1 2 
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Appendix 14: Learner Reflection Journals Transcripts  

Day 1 Reflections  

• What motivates you to do science at school 

• What or who inspires you to do science? 

• Do you find science boring or interesting at school? 

• How were you chosen to be part of the camp 

• What is your ability to do learn science  

• What  are your expectation of the science 

• What did you enjoy about todays’ activities? 

L1. I am a science learner because I want to learn more about the world, why things are 

the way they are and I want to learn about things around me.  

My inspiration to do science is my teacher, she knows ins and outs of science 

Science is interesting and also boring at school its interesting when we learn or got 

thought new things in and about the world. 

But it get boring when it comes to practical’s we don’t have much equipment to do a 

practical so we kinda have  like have to imagine in our heads. 

I was chosen to be part of the camp because there are 6 learners who attend the Khula  

so our teacher took 3 students, so our teacher took 3 students from those 6 who attend 

Khula so I was part of the 3. 

In this camp I expect to learn more about science and its involvement in a lot of things in 

the world. 

I am confident in my ability to learn science, because whatever  I do I try my utmost best 

and I also believe in dedication , so that I don’t give up until I get something done. 
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From today’s activities I enjoyed being on a boat and being showed the different stations 

and I also enjoyed learning about rocky shore ecology which helped me to know more 

about animals in the sea or the different species  around the sea. 

L2:  I found the controlling system of the ship very interesting. I have never seen anything 

like that before and I like the fact that its complicated (not easy to learn) 

Science opens up job opportunities and I’ve been considering doing a career in science 

other than that the trip is new to me and, 

I am that kind of a person who likes to see things in order to improve my knowledge and 

make my thinking more advance. 

I think that science doesn’t depend on how the teacher is teaching  

L3: I love science because it is a good subject with great job opportunities. Science is a 

successful career What inspires me the most is my brother, because he is doing great at 

the university and also he did the same subjects as I do so that puts pressure on me that 

is why I am dedicated in my books.  

It is an interesting subject because almost every session there will new stuff experience 

and new information gained, which is great for me a curious person. 

I was chosen to take part in this camp because of my performance last term because I 

made it in the top 5. 

I expect to gain new information because that’s what science is good at “ bringing new 

information” 

I am a hard worker so I will do well in science because of my dedication . 

When I was told about how the boat is driven, I felt in love with the strategy they use, you 

drive unseated to drive it so that you cannot fall asleep. 
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L4.In this science camp I am expecting to learn  a lot from the teachers who will be 

teaching us or showing us something. 

The thing that motivated me to do science is that is more like the study of the earth and I 

wanted to learn more about the earth that I live in. 

I am not confident in my ability to learn science, but I am working on building my 

confidence and may be this camp will help me . 

Science at school is interesting because every day there in always something new that 

you will learn but sometimes it becomes boring when you know the topic of that day. 

In today’s activities the thing that I enjoyed the most was the tour around the ship .I 

enjoyed it as it was my first time on a ship. 

I am looking forward to learning more things tomorrow. 

 

L5: I am inspired by the proving of how thigs should be done.  

I have learnt so much about the boat and how it is amazing. 

Science can bore me when I do not understand the topic but sometimes it could just be 

amazing by looking at what chat should the science do to improve this world 

I think I was chosen because I am willing to learn, just that I need someone who will 

explain to me and make me understand  

My teacher Mrs Mhlekwa put at sometimes I think if you know the purpose to go to school 

you will fall in love with it 
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Science is to make sure that our nature is taken in good hands 

I enjoyed many things just because It was my first time to know that there are small 

species like algae but they are not harmful to us 

L6. Science is interesting I love it since grade 9 I enjoy studying it because it teaches us 

about happening and everything is about science.  

I do science because science the career I want to do includes sciences and I must do 

science in order to become what I want to be. 

When doing science I can get any job I want 

Science has lots of job opportunities  

I told myself that I can be anything I want to be. 

Science tells us about everything like nature. 

Science teaches us about things happening in nature that cannot be seen with naked eye 

for some you would need a microscope 

 Science tells us about what happens in the ocean. 

What inspires me is that lot of things we do are all in science and what is around us. 

I am inspired by the teachers   they always inspire us to do science because science 

opens many job opportunities  

I am inspired by the doctors out there because they make me want to achieve my dream 

of being a doctor. My parents support me to do what I want to do at school. 

When I get good marks on science I also get inspired by that which makes me want to do 

more 



124 

 

 I find science at school very interesting because it tell us about the things that are 

happening in nature. 

I was chosen because I did good at March exams and got good marks because I worked 

hard to get good marks 

 I`m expecting to see things I have never seen, Im expecting to learn about lots of things 

that  I didn’t know they exist or happening .I am expecting to see very exciting things that 

will increase my confidence in science which will make me want to know more about 

science. 

 I am confident to learn science because I want to know more things about science I want 

to have more knowledge about everything about science 

I enjoyed being on a ship because I learned lot of things about it which I didn’t know. I 

enjoyed it when we were being told about it and what subjects you should do if you want 

to work on a boat, and I loved it when we got here and were teached about different 

species and marine life. 

I really liked it when taught about rocky shores  

L7: I am a self-driven learner who is curious about everything that relates to science. I am 

very much confident about my abilities to learn science. During my spare time I watch 

science documentaries. In this camp I am expecting to learn more about science. I just 

love science. I get inspiration from a lot of people especially scientist who have discovered 

lots of thing. I always go an extra mile to learn science I believe science is the beginning 

of all on Earth. I was chosen to be part of the camp based on my science marks. Science 

is supposed to answer all the questions and challenges we have. I enjoyed today’s 

activities more especially the ship tour. I have never been on a ship but the bridge where 

the ship is steered gave me an idea of how navigation works. 
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L8: In this camp I am expecting to learn a lot form the teachers who will be teaching us. 

The thing that motivated me to do science was the fact that science is more like the study 

of the earth and I wanted to learn and I wanted to learn more about the earth we live in. 

I am not that confident in my ability to learn science but I am working on building my 

confidence and may be this camp will help me. 

Science at school is interesting there is always something new but sometimes it becomes 

boring when you know the topic of that day. 

In today’s activities the thing I enjoyed the most was the tour around the ship. I enjoyed it 

because it was my first time on a ship. I am looking forward to learning more things 

tomorrow. 

L9: I love science because it is a good subject with great job opportunities. Science is a 

successful career. What inspires the most is my brother because he is doing great at the 

university and he did the same subject as I do so , that puts a pressure on me and that is 

why I am dedicated in my books. 

It is an interesting subject because almost every session there will be new stuff, 

experience and new information gained which is great for me as a curious person 

I was chosen to take part in this camp because of my performance in last term because I 

made it in the top 5. 

I expect to gain new information because that’s what science is good at bringing new 

information. 

I am a hard worker so I will do well in science because of my dedication. 

When I was told about how the boat is driven I felt in love with the strategy that they 

use>you drive it unseated so that you can fall asleep. 



126 

 

I expect to gain new knowledge since science is full of information. 

Yes, I am a hard working person so I will definitely do well. 

L10t is because I want to change the way we look at science, some say science is very 

hard. 

It is my sister because she wants what best for me and she supports my decisions a lot. 

It is interesting because when you are in science class you want to know more about it. 

I think I was chosen because of my science marks  

My expectation is to learn more and have fun. 

Yes, I am confident, I enjoyed the topic about rocks, it was amazing. 

L11. Firstly I get motivations to do science and do well in science at school from my 

teacher as well as other learners who share the same vision and goals just like me. In 

this camp I expect to learn a lot about science. I will be disappointed if we will do what we 

normally do at school. I need want to learn something different when I am outside the 

classroom. I know the value of science in the society and hope in future I will be able to 

use science in one way or another. In fact we use science at home without realizing that 

we are doing science. Science is in our everyday life. I was chosen to be part of the camp 

based on my performance in Science subjects. I expect to learn lots of science in this 

camp in a fun and interesting way. 

In today’s activities I enjoyed  

L12: I love science as I love myself even in my free time, I like to do some science 

activities. And science opens many doors and it gives many job opportunities .Other 

learners run away in science but I told myself that I will do it and will put all my efforts into 

it The teacher that teaches me science I like the way she teaches me and she likes to say 
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that science is not too hard you just need to give it time and understand it in this camp I 

chose to be part of it because I didn’t know what would happen and now I have a better 

information  

My expectations in this camp is fun, information and get to know other learners from 

different schools. I would like to learn more about science and get some different 

information I really y enjoyed our first activity and I got interested because I never got 

inside the ship it was my first time and to know how things work inside it. And also the last 

one I enjoyed it too because I learnt about different types of sea animals 

 I love science because it gives me information about the things we are using but we are 

not aware where they come from. It is also nice to learn out of the classroom .I enjoyed 

marine ship and the seaweed. 

L13: I like to learn about science because it is very interesting and it gives a lot of 

knowledge for instance we have question about Earth and we found out that science is 

the only thing that will give us answers. 

It is very interesting because most of the things we learn from science are the things we 

manage to see and we can be able to understand it easy. The people that inspire me in 

science is my teacher and scientists they want to know everything that is on Earth dead 

or alive and they also like to discover new things. 

I was chosen to be part of science camp by my performance, my teachers believe and 

trust me in everything I do. I try to do my outmost best and I work hard so that I can 

perform well and also I that I am very confident and I always want to learn more and get 

more knowledge. 

Given the information about this camp, I think here we will learn about water and all the 

things that surround the ocean. 
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Today I have learnt about boat, inside of the boat and all the things that are found in it. I 

also learnt about different kinds of animals and different kinds of stuff found in the sea. 

L14: The fact that I want a career in science is one of the reasons I do science and maybe 

I think and maybe I am more interested in science more than any other subjects. 

The fact that I did well in natural science in grade 9 inspired me more and my mother and 

my parents and I think I can do well also I love those people in the museum in 

Grahamstown who teaches us science and motivates us as black students to do science 

so we suffer when we science so we suffer when we look for job. 

I expect to learn more about the marine life and also anything that far to do with the sea. 

I loved the fact that we get to know that we get to know that in the science field there are 

.And also see a lot of thing that we taught rather than we are taught rather than being 

taught theory only in class. 

L15: Something that inspires me to do science at school is because I love science and I 

believe that with science are so many opportunities for you. For me to do science, I was 

inspired by my big cousin brother who does mechanical engineering but also teaches at 

school. I find science very interesting because most in fact everything around us is 

science but people don’t notice and also science helps you to study the world and how 

everything works also but how it happens. I was chosen to be part of this camp at school 

as one of the learners who attend some Maths and science extra lessons. I am hoping to 

learn more about the water and also how it is cleaned. I am  very confident about my 

science . Today I enjoyed, Marine vessel tour and the study about the aquatic family. 

L16: My reflection from this trip is that I get to learn more about how marine science works. 

And doing science at school is that science brings new vision to people and also gives a 

new thinking in mind. I find science very interesting because it makes me use my brain 

and gets more thinking out of the box. I was chosen because I attend the Khula project 

by Mr Maselwa and he motivates me to philosophies in science and ask many questions. 
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I am very confident about science as I have stated why the bridge that controls the ship 

to learn new things 

L17: I am a science learner because I want to learn more about the world. I want to learn 

about the world and the things that surrounds me. My inspiration to do science is my 

teacher, because she really knows about the ins and outs of the world. Science is 

interesting and also boring at school its interesting when we learn or get taught new things 

in and about the world but it gets boring when it comes to practicals, we don’t have 

equipment to do a practical so we kind like have to imagine in our heads. 

 I was chosen to be part of the camp because first, there are 6 children who attended the 

project called Khula so our teachers took 3 students from those who attended Khula which 

I also attend so I was part of the 3. 

In this camp I expect to learn a lot of things about science and its involvement in a lot of 

things in the world 

I am confident in my ability  to learn science, because whatever that I do, I try my utmost 

best and I  believe in dedication so I don’t give up until I get something done.  

From today’s activities I enjoyed being on the boat and being showed the different stations 

and I also enjoyed learning about rocky shore ecology which helped me to know more 

about animals in the sea or the different types of species around the sea 

L18: When I was in grade 9 my NS teacher told me I had a potential of becoming a 

scientist. 

My bigger brother is my source of inspiration because he is the second best at school. I 

find it interesting, because we learn some of the things that we never thought they exist. 

I am the only learner that got level 6 on the recent term. 
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Yes, I believe that science is the only subject that helped me to brainstorm and think out 

of the box 

L19:  What motivated me to do science is my career and also I like to know about human 

being and plants. My mom inspired me to do science she is a nurse. It is interesting 

because you learn about organic and non-organic plants and compounds. 

I was chosen because of my hard work and my input in life sciences. I am expecting to 

learn new exciting  things like ocean creatures 

L20: It seems to me learning about the nature world that surrounds us should be more 

interesting to everyone and learning about it at school. 

The person that inspires me to do science s my science teacher Miss Wood. She makes 

everything in order for you so that you can understand her.  

Sometimes I find it interesting because to learn about sciences is good so that no matter 

what you learn for as in your career you can always include science 

L21: What motivates me to do science is that in science there is a lot of work to do and I 

involve working and my career falls under the science subjects and that career is being 

an Engineer but I am not sure which one. What motivates me to do science are the 

experiments .There are a lot of experiments and I love them. It is interesting because 

there are a lot of experiments and I love them. It is interesting because we learn a lot of 

things in science and what I like about science is that it explains about nature. 

Our teacher chose the focused students, students who are willing to sacrifice on books. 

In this camp I expect to learn a lot of new things that we haven’t learned at school yet and 

I will give feedback to those who did not attend that camp. 
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I am very much confident about learning science because firstly, I am a hard worker and 

I am serious about learning .Todays activities were fun and I learnt about a lot of things . 

it was very fun. 

Day 2. Reflections 

• How different are you in a camp compared to when you are in the classroom? 

• How did the conversations with your group members and facilitators impact how 

you think about scientific inquiry. 

Ll: I am not different in the camp. I am myself everywhere I go. So the person that I 

am at school, will be the same person outdoors.  

Conversations with other peers and teachers influenced how I think about science in 

a good way because I learnt a lot a especially for the learners. 

It makes me know everything world and its operations and also how the other things 

are made 

L2: Being part of the science camp make me feel free and I got to know how other 

mind form other schools think. 

I think science is all about learning new things and how they operate 

Ootishala balapha baluncedo bendenza ndizive special   because they don’t ignore 

you when you ask questions but give you great clue. 

L3: because I am in the top 5 , I was given this opportunity based on my performance. 

I expect to gain knowledge since science is full of information. I am a hardworking 

person so I will do well . 

Without science job opportunities will be scarce and things that revolve around us 

won’t be discovered 
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L4: Firstly to be honest this is my first science camp I am different here than in my 

classroom because here most of the time we worked in groups whereas in the 

classroom I usually work alone for most of the time and I must say working as a group 

was a good thing. 

My teacher and group members impacted my thinking about science in a way they 

made that made science look easier and fun to learn. 

Today was a very good day because I got to see many species which I never saw 

before and the fun part was that could hold and take pictures. 

With all that being said, thank you to my teachers for a wonderful camp and also to 

my group members.  

       L5: This day was great and we went to the beach enjoyed lot of things  

Finding these species and the wave came to us .It was an interesting night. 

We have to do our presentation and all the work  that we have learn  so much and I thank 

Ma for creating such an opportunity I hope she could do for other learners who are still 

smaller than me . 

I want to thank my teacher who chose me to come to the camp 

L6: We were mostly talking in isiXhosa when we discussed alone but reported in English. 

It was good 

L7: It was fun , I we asked each other and made sure that all of us in the group have 

something to do. 

L8: Firstly, to be honest, this is my first science camp 
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L9:It was fun but at the same time I was learning especially talking to my teachers it was 

so inspiring. I feel blessed to get this opportunity. 

L10: There’s a difference between classroom and science camp. In a camp you can ask 

anything and want to know more. 

It was nice because were working together. I think science is interesting. Science make 

you to want to know more. You can explore in science and have fun. 

L11. In the classroom there are things you need to do individually no discussions. Here 

always it’s group that is good for learners to show up ideas to others. Science its where 

you need to know about thinks that are living on earth and science explains those things 

around us. 

L12: In the camp I feel more comfortable than in the classroom because here in the camp, 

I learnt a lot especially todays activity it was very nice and I wish to come again in the 

next camp if it will happen I love my conversations with my group members .We worked 

by all means 

The teachers, I like what they teach us, I’ve been learning and experiencing a lot Science 

is one of the best subjects because  we  learn/ taught we think they no longer existing. 

I now know how to use a refractometer. I wish my school could organize some science 

camp or may be one day we could be taught more about see animals. 

13: In this camp I have gained a lot of knowledge that I must take with me to my school 

and to our classmates.  

When I came here, I was not good with team work but because I came to this camp I got 

to be familiar in working with others but because I came to this camp I got to be familiar 

in working with others and now I am better in group work. At first I was bit nervous as we 

were the only school from KwaNobuhle but it does not take long for me to be free and 

now I am able to communicate my views with other learners. 
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L14: I feel the lessons here are very much fun than they are in class and you get to see 

what is talked about, better than being just taught in class and make an example you 

don’t even know sometimes so I think if a person get to see what different careers do, will 

get to choose the kind of science career field he/she want to get into. 

I think science is a very big field with different thing to deal with and I think that I have to 

add more careers in my career list. 

L15: I am different from school from the science camp because at school a day can pass 

by with me not really understanding the work and I would have to teach myself. 

At school I am not as comfortable and it takes time for me to voice out my scientific opinion 

but here I feel free as I know if I am wrong , I will be corrected , also in this camp we get 

opportunities like using the computer and also doing field work whilst at school we just 

read books 

My conversation with everyone impacted my thoughts about science in different ways. 

Firstly, it the importance of science in our ways as we were exposed to different sections 

of science, you are also given a chance to hear what other people are saying and the 

more they say I become very interested in science when I saw that and heard that 

navigational officer talk about marine, the tour played a part to me as now, I would love 

to finish / do mechanical Engineering and become a Maritime Engineer. Talking with the 

peers and hearing what they have to say about science and to actually feel comfort 

because you are chatting about something you love that some learner think it’s boring , 

so this camp has helped me to see the importance of networking. The teaches and staff 

inspired that my dream I goal is possible. This camp has been a lovely experience. 

L16:  I am opened when I am camp because I am starting to understand more about 

something new that I have never thought of doing. It made me think out of the box and 

learn new communication skills with people from different and new thinking mindset. 
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L17 I am not different in the camp than at school . I am myself everywhere I go. The 

person that I am in school I will be the same in outdoors. 

Conversation with peers and teachers influenced how I think about science in a good way 

because I learnt a lot especially from the learners. It makes me know everything about 

the world and its operations and also know how other things are made. 

L18: Today was lit, I enjoyed the part when we went to the sea and were doing the 

counting of species. The difference between school and this camp. We don’t get the 

opportunity to use computers and practical li we do. We barely do group work and today 

I’ve gained more knowledge. In our groups we were taking turns to type on the laptop and 

we also shared our own opinions on how projects should be like 

  L19 At the science camp you meet new people which is cool. It was great impact to me. 

L20 : At the science camp there are ways and time  that the teacher is with you and can 

show you the real science nature. As in class you only get to see them only on computers  

They impact me by showing and telling me about more science natures and made me 

feel more interested. 

L21: Well in the science camp we do experiments, we visit a place we will do our 

experiments and the way it is easy to observe what is happening. 

At school we do experiments in class we do not have all the equipment to do science 

experiments. 

What is taught by our teacher here is taught easily . Our conversations we had great time 

and our teachers helped us when we do not understand something but then we are told 

what we do not understand and the we understand it first. 
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Day 3 Reflections: 

• Explain if the science camp has motivated you or not? 

• Explain how is your scientific understanding after the camp? 

• Did you encounter any challenges, if so how did you solve them 

L1 Science camp has motivated me in a way that it has taught me a lot of new things that 

I intend keeping and practicing throughout the days of my life. 

My scientific understating has grown a lot as the camp has taught me about the ways I 

did not know  

Rocky shore science camp has been a big privilege as I have learnt about some marine 

life, different species on the shore and how they survive. 

 My scientific inquiry is a lot more broader than before because I now understand the rocky 

shore ecology and its resources how it operates and species. 

L2: The science camp has motivated me in such a way that I want to go further with 

studying about the ocean, its species living in it and why they live in different areas. 

I understand that our research was not perfect so next time I do any sort of research I will 

be careful not to make the same mistake but improve them like my elders here told me 

Im that kind of a person who like being involved in scientific things but Im very shy at the 

same time. 

So when I noticed here, people were comfortable and I don’t know how it happened but I 

wasn’t shy anymore because teachers and learners are so easy to connect with. 

 I now see science in a different way than I saw it before going to the camp. 

And that science continues it does not stop .We have to come up with new adventures to 

improve the world. 
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L3:  I have realized that we as black people have the potential to succeed in life but we 

just look down at ourselves. I have learnt that in order for great results there is hard work 

and sacrifices to deal with in order to succeed in future. Thank you my beloved mother, 

without my mind would not have been opened. 

L4: This science expo has motivated me a lot. 

At school there is a science expo and I wasn’t going to be part of it but this camp has 

changed my mind. 

This camp has taught me many things like analyzing data and a how to present that data. 

After our presentations I was happy that the teachers gave us feedback on how we 

presented. I now have a knowledge about rocky shores and species in the shores. 

I will also do my own research about them and compare the info. 

Thank you to the programme director and the teachers who joined us. Also the group 

members. 

Esixhoseni kukho into ethi intake yakha ngoboya benye. 

L5:  Science camp motivated me very well because after what I have learnt it makes me 

think big. 

I now understand a lot about the oceans 

And I understand how other learners help themselves to practice science 

L6: The camp experience has motivated me a lot. I enjoyed, a lot. 

L7: I did not know I was learning  it was more fun but  I realized that we were learning 

when we put the group presentations when we did the 
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L8: This science camp has motivated me a lot. At school there is science expo and I was 

not going to be part of but the camp has changed my mind. The camp has taught me 

many things like analyzing data. After our presentations I was happy the teacher gave us 

feedback on how we presented. I now have knowledge about rocky shore and species 

found in each shore. I will also do my own research about them and compare the info I 

have. 

Thank you to the programme director and to the teachers who joined us. Thank you to 

the group members who I worked with,  

L9. I have realized that, we as black people have the potential to succeed in life, but we 

just look down at ourselves. I have learnt that in order for great results there is no hard 

work and sacrifices to deal with. 

And the camp made me realized that I still have much work to deal with in order to 

succeed in future. Thank you my beloved mother without you my mind would not have 

opened. 

L10. Science camp is very motivating I feel life rejuvenated. I now know more about the 

nature and how nature survives. 

L11. I finally understand that science explains the things that around us and how they 

work. 

Science camp had motivated me because everything on Earth is science and I am a 

product of science. 

L12: Science camp has motivated me in many things, I learnt a lot about rocky shores 

and sea animals > I have experienced a lot of things such as computer skills and so on 

My understanding is clear now because I didn’t know that there are lots of sea animals 

especially nutrients and how they get food. If I would stay for a month I would experience 
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a lot from this science camp. Since I`ve experienced a lot I would share what I learnt in 

this science camp in other learners of school. 

L13: Being in this camp has taught me a lot it taught me how to work with other and it 

also taught me how to use computers and it gave me a lot of knowledge about the animals 

from the sea or specie. 

From this science camp I have learnt a lot about the different kinds of species which at 

first I thought they were not alive and some of them I thought they were stones and I also 

learnt on how they function and how they survive in the water. 

This camp has given me interest on the sea and all the things that are found around it 

and the inside and the outside. This camp and all the people who was with us through 

this camp has motivated me more in doing science, it was fun, inspiring and interesting 

and it made me realise that without science we could have talking something different 

because science is playing a big role in our lives. 

L14: Yes, the camp has motivated me in the form of career, I think what I have learnt in 

terms of science knowledge, how to present your data, and use a computer so that for 

me is interesting and has motivated me to do science because science career field is big. 

I have understood more even somethings I did not even understand but has noted them 

down for research on the internet and I think the knowledge I have is much more 

advanced for a grade 10 learner at a township school. 

L15: Yes, science camp has motivated me a lot because now I know it feels to be a 

researchers and also to gain knowledge on how to do power point using the computer, 

analyzing data and also presenting it. I know how to fix my mistakes. It has improved 

because after the camp I now know how to define some of the scientific terms and how 

to write a scientific presentation in a more scientific way. 
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L16: The camp has motivated me a lot because I got to learn more about marine life. It 

has been very motivational to be part of this camp and has opened my mind to new things 

L17: Science camp has motivated in a way that it has taught me a lot of new things that I 

intend on keeping and practicing throughout the days of my life. My scientific 

understanding has grown a lot as the camp has taught me about many things I dint not 

know. 

Rocky shore has been a big privilege as I have learnt about some marine life , different 

species on shore and how they survive. 

My scientific inquiry   is a lot broader than before because I now understand the rocky 

shore ecology and its resources and how it operates. 

L18: The camp has inspired me to learn more about science and science is the only thing 

that help us in everything we do. 

L19:  The camp has motivated me to know more about science. I have a lot of 

understanding after the camp. And I have learnt plenty of things about marine life and 

nature so I think it’s the great experience. 

L20: Yes, science camp has motivated me because I`ve learnt more things about nature 

things I never thought that I will experience in life but the camp has made me realize 

about science. My understanding of scientific inquiry about science is that we did at the 

camp I can now do my own investigation.  

L21: Being at science camp has been an inspiration to me .I had a great time and I learnt 

lots of things that I did not know. Like it was fun but at the same time we study a lot. When 

we were doing our investigation at the rocky shore, I had great time and I learnt a lot of 

stuff. It was the first time for me to see a live star fish and touch it. I got a chance to be 

here so I have to use this chance that I got. I want to thank our teacher she has taught us 

so much. 
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Appendix 15: Focus group interviews transcript 

SCHOOL B: 

1. Could you please tell me why you have chosen science in grade 10? Who 
inspires or motivates you? 

L1 :  Mna ma`am I think I chose science because I liked it in grade 9 and then I thought 

masele ndiqhubekeka. Bhuti wam motivates me .and my teacher also inspired me.  

L2: I love science as in general, cause ma`am science is everything. Science is life. We 

cannot do anything without science. Like even now Ma`am we breathe the air its science. 

We use science everyday sometimes we are not aware. 

L3: I chose science because I am very good at it be it Life Science or physical science. I 

know I get good marks. My teacher and I also motivate myself I always want to do more? 

  Why do you mean wanting to do more? 

I mean like ma`am I don’t only learn science at school and accept that I also go and do 

more research about the topic. 

2. What are your perceptions about science or marine science? 

L3: In grade 9 I never like science because we never had enough time to do science, 

because our teacher was not always at school and I developed a bad attitude in science 

but towards the end of the year, I changed. I wanted to do science because I want to 

pursue a career in mechanical engineering. 

L2 I was excited just to be outside school, not that I don’t like to be at school (laughs) but 

the c amp was nice and different. I did not know what to expect first, I was nervous. Firstly, 

I am a shy person, hearing that we will meet learners from other schools made me more 

nervous. When we got to the camp, we mingled so well as if we were coming from the 

same school. I wish to attend another camp soon”. 



142 

 

At first I did not understand when our teacher told us we made to the marine science 

camp, I asked myself what is science about the oceans. Little did I knew that we live 

science in our daily lives  

L1: We never had enough time to study science and I had a bad attitude towards science. 

Please explain you never had time 

Our teacher was most of the time not at school but even so I did not think that science 

was difficult. Most of the time we studied as groups. 

 ….and now what are you r views of science or the science camp? 

L1: Even if we were to have a camp tomorrow ma`am soze ndithi hayi (will never say no).( 

smiles) 

L2. Yhu kaloku maam I science camp yona is exceptional, I enjoyed it throughout. 

L3: If bekunothwa we learn science they way we learnt at the camp. 

L1: Science is very interesting and I have developed a good attitude I want to learn more. 

L2: Science is not about reading it is about doing things practical. 

L3: Science is fun but have some challenges: 

…….What did you learn at the camp that you don’t learn at school? 

L3: At the camp ma`am we do like hands on stuff,  

L1: We touched and saw things literally, things that we only see in the textbook 

 

…….. What motivated you do be part of the camp? 
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L1: Some learners they were talking about being at the camp and knew it was fun and I 

always wanted to pull up my socks as I knew I need to be selected so that I can experience 

what other learners were talking about. Little did I know that kanti ngalo lonke ixesha we 

can learn that there is life in the oceans and rocky. 

L2: Ja!! We were chosen because we so to Khula  also based on our performance in 

Maths and Science I think At school were told we were going to do research at sea. I was 

so interested because being in public school  

L3: Who does not want to be part of the camp ma`am? Once you hear other learners 

talking about it you just want to work as twice as hard so that you stand out. I think mna 

xa kuthethwa nge camp yase SAEON we all pull up our socks. As learners who attended 

the camp before do not stop talking about it. In our school I think the camp has created a 

hype which in return motivates us to learn hard 

3. What excites you about doing scientific inquiry? 

LI: think was to learn about rocky shore species but before the camp I thought were going 

to learn about things on chemistry and periodic table., things like hydrogen and other 

elements. But I think it was really to teach us about sea species and how to collect and 

analyse data 

L2:I thought there was going to be lots of pressure and Thought we were going to learn 

how to study without getting bored or maybe there was not going to be fun. But working 

in group made if fun and easy to understand scientific inquiry. To me scientific methods 

was just an abstract term which made no sense up until I was part of it. 

L3: For instance mna I thought it’s going to be hard as it was also my first time to be away 

from home, at first I was reserved but then there was lots of fun which made it easier to 

communicate with other learners 
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4. How did your participation at the camp influence your perceptions about 
science? 

L1. Mna I can say, I have learnt a lot, for instance at school we are not allowed to use 

computers anytime we like or go to the computer lab   but at the camp  yhooo, II saw that 

even our teachers use computers when the set tests and exams. Yhaaa and also I have 

learnt to communicate with other people your, at first I was not sure ukuba ndizoncokola 

ntoni naba bantu, the last day was awesome. 

Participating at the camp meant that I now know that science is everywhere I am even 

more curious to learn more and now that I have seen sea creatures I will also watch 

discovery channels. I think science is fun 

L2. Eee . Okokuqala  mna  I thought aba bantu bakwela iboats and ships  they are doing 

it nje for fun .Kahnage ndiyazi it is science . Now I now science is not limited in the lab, 

people can go out the in the environment and do science. At sea there are things that 

leave there they get food during high tide but still survive and the way we communicate 

with other group members was wonderful. 

Sometime in our group were mostly discussing in isiXhosa  but there were times  when 

we talk about investigation we had use English words that are in the investigation but do 

not have direct  translation  in IsiXhosa but mostly it was isiXhosa. 

L3. Ja !! to me everything is connected to science. Like how to use computers from 

species data, communications skills about science but I was not a leader in our group we 

selected our leader. 

5. What challenges did you encounter? 

L1.Yha in our group we were not sure about some of the species as that was our first 

time we encountered rocky shore animals. But with the help of others we manged. 
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L2: The things is , at school we were only thought verbally what scientific inquiry is we 

never done it before so we were challenged as to come up with our question to 

investigate. We were told science is about asking questions. So like!! We don’t ask many 

questions at school sometime we are just afraid to ask. Coming up with the question was 

a bit a challenge for me but we did it by the support of the teachers form  

6. What kept you going? 

L1: Our group members were there and helping each other was the only way to go. As 

we were all new on rocky shores.  

L 2: From the moment were taken to the rocky shores, we were taught to identify and 

count species. What was interesting to me when we moved to another area we found 

different species. For me I was curious to see if we go to the next area are we going to 

find the same species as move away from the sea. That was really interesting and finding 

group members who we all shared responsibilities 

L3: Using both English and IsiXhosa and we were all comfortable with that. What was 

important was that we that we were all able to understand and we called for help all the 

time we were stuck 

7. Do you think your participation at the camp has improved your understanding of 
scientific inquiry? How? 

L1: I feel more motivated and interested, science is not difficult especially if you are hands 

on. 

Einstein was our group name at the camp but now I want to understand more about this. 

I want to do more and get involved science 

L2: The way we were taught SI at the camp, I will be comfortable to conduct my own 

project 
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L3: I am ready to conduct any project, as long as I get apparatus to do so, hopefully for 

the project I have in mind I won’t need lots of apparatus .I will do it the way I did it at the 

camp. 

8. What sort of career you would like to follow when you finish high school? 

Climatology, Mechanical Engineering , Science Researcher,  Astronomer. 
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SCHOOL A & D: 

1. Could you please tell me why you have chosen science in grade 10? Who 
inspires or motivates you?  

L1:  I was chosen to join the camp because of the attitude I have towards my studies. I 

am sure I can do well in my test. My teacher inspires me a lot but I get support from home 

as well from my siblings. I also like watching science documentaries because I would like 

to become a scientist. I would like to invent something  

L2: Yhoo, I think science is fun even though other kids don’t believe that. I think science 

is what we do daily we were all excited to go, jumping and screaming with joy 

L3: I was bit excited and nervous at the same time this was going to be my first camp. I 

did not    know what to expect. I knew we were going to learn. 

2 What are your perceptions about science or marine science? 

L1: Mna ma`am I thought  because we were doing the same study of rocky shores and 

following the same procedure , I thought we were going to have the same results but 

yhooo come presentation time ,yhooo people had different  findings. So nyhani it depends 

on the area where you did your investigation. What I can say is that science can be fun 

and interesting. 

L2: Ndingathi mna when you put your mind onto something one can achive. Like, as much 

as I do science at school, my focus was only the science that was in the text book. But 

now I have a different view that science can be learnt anywhere even ngapha 

kwamasango eskolo. 

L3:  If science can be taught in a practical way as it was at the camp. It will more sense 

and interesting . But I think I would like to conduct my own research, for instance here in 

Grahamstown there is a shortage of water, now we need to think of ways on how can we 

reduce the problem or finding alternative ways of finding water 
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L1:  I think my marks in maths and science test. Because our teacher told us that if people 

want to attend the science camp they must get good marks. I tried to push myself so that 

I can be selected. 

L2: Soloko mna ndisiva xa kuthethwa nge camp nangezinto ezenzekayo kwi camp so I 

wanted to be part of the camp. And ken am ndazibonela. 

L3:  The idea of knowing that you need to push 12 times harder to be part of the camp is 

what exactly motivated me to work hard. I could not miss out the opportunity. The other 

that I noticed was that most learners who go to the camp would do science expo project. 

I wanted to do an expo project but I did not know how to do it . 

3 What excites you about doing scientific inquiry? 
L1:  Ndicinga mna , you just doing something not knowing what results will be like. That’s 

exactly what makes it exciting yi curiosity to want to know. 

L2:  yindlela le yenziwa ngayo. Okokuqala akuyazi into ozayifunama xa ugqibile lonto 

ubuyikhangela.  

L3: I think mna the way you do repeated investigation so that ube sure that what you did 

you did not just thumb suck it you have. But to me its science you need to do 

experiment many times before you decide if it is right. 
 

4 How did your participation at the camp influence your perceptions about 
science?  

 L1. One of the skills I have learnt is to work together, I used to like reading by myself but 

at the camp I  have learnt that when you are in a group you are all able to contribute and 

get ideas from each other. I gained that experience. Group work made science easy. 

L2. Group works, doing the inquiry study itself, using excel to enter your data and power 

point for and presentation skills. because  bendingakwazi . That alone influenced the way 

I think about  
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L.3  Hahahahah. Yhoo ma`am. If I did not participate in this camp I would have known 

that there is science at sea. I have changed my mind. Like ma`am now I know science is 

in our daily lives. We use science every day. After the camp we were going to give report 

back to other learners who did not come, but the camp made it easy to do presentation 

but at least now we have gained that skills. But we have not given the presentation yet, 

we think we will do it in the next term, at least we are ready to do. 

5 What challenges did you encounter? 

L1:  Everything was fine until we were to start working on computers, that was a challenge 

for me as I have never worked on a computer before to enter and analysed our data we 

collected on rocky shores. We were lucky we had one person who knew computers. I 

must say I have learnt a lot because at the end I was also given a chance to work on 

computers. But presenting our research yhooo (covering eyes) it was my worst nightmare.  

L2: I struggles a bit when Dr Shirley did a presentation to us. I did not have a clue what 

was she talking about. I never heard of any species name. I only know fish and shark in 

the ocean. I was much better when I saw some of the species in the two oceans book we 

were given. It made more sense when we were down on the rocky shores, when we saw 

those animals with our naked eyes. 

L3: I think as a group were unable to understand marine science concepts such as tides, 

tidal pools  as it my first time near the ocean. I did not know much about sea creatures 

except the most common ones that I have seen form TV or books . That challenged us 

but with no time we were able to know and understand. 

6 What kept you going? 

L1. Group members and looking from other groups were able to assist us , the facilitator 

and other students helped us a lot. My group was enjoying so much especially on the 

rocks and we started singing  igwijo.( songs) 
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L2:  I think also group members did not give up they were keen to make sure that the task 

we were given we wanted to finish. Also it was nice to learn new things we wanted to get 

done so that we get to know what we will do next. 

7 Do you think your participation at the camp has improved your understanding of 
scientific inquiry? How. 

L1.Yes, it has, ikhona enye I experiment besiyenza in class yathethea ngeza hypothesis, 

aims, methods and results. So besisenza at least with understanding thina since we have 

been to the camp. Isincedile kakhulu thina I camp. Enye into since we were working in 

groups, we did not know each other but we had to learn to work together and be patient. 

L2. Also ma`am we did not know when we started the camp that we will end up with those 

presentations. Now we know that science needs to be communicated. But we will 

definitely use the foundation we received from the camp. 

No one wants to add anything (all nodding). 

L3. One of the skills I have learnt is to work together, I used to like reading by myself but 

I have learnt that when you are in a group you are all able to contribute and get ideas 

from each other. I gained that experience. 

8 What sort of career you would like to follow when you finish high school? 

L1: I think I would like to do pharmacy 

L2: Mna  , engineering  

L13: Biotechnology kodwa I may change I will see when I am in grade 12 biotechnology  
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TRANSCRIBED FOCUS GROUP INTERVIEW SCHOOL C: 

1. Could you please tell me why you have chosen science in grade 10? Who 
inspires or motivates you?  

L1:   I chose science because I think science can unlock doors. Into eyenzekayo, We 

were chosen as learners that attend Khula project, Maths and science but then they said 

they wanted only 3 learners. So mna as someone who is always interested in learning 

something knew, so I said, I am interested. I must say Mr Maselwa  inspires me as he 

makes sciences fun with all his jokes in between. 

L2:   in grade 9 I did well in science and I decided to continue in grade 10 and also  the 

teacher  is my inspiration she tries by all means  to make it easy. Ja we were chosen 

because we go to Khula and also as based on our performance in Maths and Science 

test we wrote I think. I also wanted to know what is going to happen. Also at school we 

were told that we are going to do research at sea. I was so interested being at public 

school we do not get an opportunity to do research. Since I like doing things with my 

hands, I was so interested to go. 

2. What are your perceptions about science or marine science? 

L1:   Okay!!! As much as I do science at school I still had that belief that science is difficult 

even though I pass it well. I never knew that there was something called marine science 

until the camp. I am now familiar that is not only in the lab. It is at home and around us. 

L2:  Science is not a difficult subject, one needs time to understand and just work hard. I 

always believe that I can do well in science no matter what if I put my mind into it. 

3. What excites you about doing scientific inquiry? 
L1: Finding out something you don’t know is really exciting, because when you do the 

inquiry you get curious.  
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L2:  Hands on stuff ma`am.  I am one of those learners that learn easily by doing hands 

on staff. The camp did exactly that. We were kept busy and taken from a point where we 

didn’t not know anything about rocky shores to a point where we were able to present our 

findings  

4. How did your participation and experiences at the camp influence your 
perceptions about 

science?  

L1: First of all, I did not know that I myself I can do what scientists do. Or I can refer to 

myself as a young scientist. I did not know science can be made that easily . I have learnt 

without even realising that I was learning I had so much fun. I did not know how to use 

excel, I was not sure how to make a graph using a computer and also I never used the 

type of it was the first time for me to use the apparatus we used like the one you has to 

face to the sun to see (refractometer) the one we used to measure salinity.  

Presentation for me is like an everyday thing , maybe I like to talk  for instance when we 

get an essay or something in class , I like  to go first , because I want my views to heard 

first before everyone else . I like to get everybody`s attention  

L2:  I have learnt that  when doing science you must be honest and observant as a 

scientist , also  the apparatus we used , we only see these things on our books but we 

never ask ourselves what it is  but if lento yenza ntoni.  

For me  presentation skills, there are orals at school as L1 has said, there are orals at 

school but this time it was different it was a science presentation which is something I 

never done in my life as long the thing is gonna make me pass , if its gonna make  I felt I 

was . That time I thought I was presenting for my expo or varsity or presenting in a certain 

company at the same time I thought I was at varsity. Mna ndingathi I have gained 

presentation skills and now I no more not just science in the classroom and lab.  

5. What challenges did you encounter? 
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L1: Yhoo, firstly working with learners from other schools. People you have never seen 

before but we made it work. 

L2: Not knowing the species name took longer for us to identify as a result we were the 

last group to finish on the rocks. Yhoooo presentations !!!  hahaha yhooo but we managed 

6. What kept you going? 

L1: when you experience you get more interested, I did not know about marine stuff but I 

was kept motivated Knowing that we were there to learn and the support and the relaxed 

atmosphere that was created there. We not scared to ask anything. SAEON staff helped 

us.  

L2:   Working with a group that did and like giving each other things to do. All our group 

members had a role . yhaa . Like besisebenzisana kakuhle 

7. Do you think your participation at the camp has improved your 
understanding of scientific inquiry? How. 

L1. At first I did not understand, as L2 has said. I can now but now I can easily show 

someone else how it is done. Now that I have been shown I will be able to show someone 

else how to do it. 

L2. My way of understanding scientific inquiry has improved, at school it was verbal our 

teacher told us about hypothesis, aim and all that but at the camp we did it practically. 

And now I would like to do my own project because now I know what is required. I know 

the steps of scientific method, I can do my own project easily, jhaa. 

L1: Camp has inspired me not to afraid to do scientific things after the camp I now google 

about more scientific investigation currently happening in South Africa. After a camp a lot 

has changed with about science. Am not sure how this thing about science was developed 

but my interest  
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L2: Mna,  I attended expo and science festivals before kukhona few things that caught 

my interest at that time, I would then have interest only at that time after I leave that I will 

forget what I have learnt or what I was interested in. But science camp got me thinking I 

just cannot wait to do a research that will benefit the community and the country. I have 

now developed logical thinking skills. I always wanted to become mechanical engineer 

but I am not sure but whatever I choose it will have something to do with science. 

8. What sort of career you would like to follow when you finish high school? 

L1: I wanted to be an optometrists  

L2: I medicine, biology side but not certain.  
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Appendix 16: Learner  presentations 
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Appendix 17: Learner science fair project  

 
Lindelihle Manyathi  

Grade 11. 

Ntsika Secondary School   

Project Category: Environmental Studies  

Science Expo project 

Abstract  

Fish assemblages associated with vegetated, rocky and sandy habitat in two estuaries (Kariega and 

Bushman) located in the Eastern Cape region were studied. Fish were collected using the seine 

net. YSI- multi parameter probe was used to measure physico-chemical parameters in the water 

column.  

A higher species diversity and abundance was observed over the vegetated habitat. Cape 

stumpnose was the most abundant species caught in the vegetated areas in the Bushman’s Estuary. 

The total catch was dominated by juveniles in both estuaries.  

Temperature was more or less the same in all habitats in both estuaries and the highest temperatures 

were recorded in the vegetated and sandy habitats. Salinity ranged from 35 from sandy (closer the 

estuarine mouth) to 36 in the vegetated habitat which is about 1 km from the mouth. In both 

estuaries, turbidity was high in sandy habitats and low in vegetated areas (decreased with an 

increase with distance from the mouth).  

The results show that, vegetated habitats are important habitats within estuaries. Therefore, these 

habitats need to be protected/ conserved. 
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Do fish have a habitat preference in an estuary? 

Introduction 

An estuary is a unique habitat which is a meeting place for rivers or streams containing fresh water 

and an ocean containing salt water. Within estuaries, there are many habitat types that function as 

nursery areas by providing growth and protection against predators and hence contain high 

densities of early juvenile (baby fish) fishes. These include seagrass, saltmarshes and non-

vegetated mudflat areas.  

Fish species utilizing estuaries include marine fishes which enter estuaries during their juvenile or 

larval phase and when they reach maturity they return to the sea; then, estuarine species are 

estuarine-residents which complete their life cycle within estuaries.  

This study was conducted in the two estuaries which include Bushman’s and Kariega estuaries. 

These estuaries are situated in the south east coast of South Africa and they are permanently open 

estuaries which opens into the Indian ocean. Due to low freshwater input into these two systems, 

salinity tends to be high in the upper reaches i.e. reversed salinity gradient and these estuaries can 

become hypersaline during very dry conditions (Whitfield, 1998).  

In Italy a similar investigation to mine was conducted where they found more species in the 

vegetated area compared to the rocky and the sandy area (Guidetti, 2000) 

Aim of the project: 

To investigate the diversity and abundance of fishes in the vegetated, rocky and sandy areas of 

Bushman’s & Kariega estuaries. 

To understand environmental variables related to fish assemblages in different habitats of both 

estuaries 
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Hypothesis 

There will be more species in areas closer to the sea that is sandy area. 

Study area 

 
Materials and Methods 

Fish were collected in September 2019 in the lower reaches of the Bushman’s and Kariega 

estuaries. The microhabitats such as sandy, rocky and vegetated were randomly selected. 

The following equipment was used: 
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• small seine net with a 3 mm mesh size 

• YSI multi-parameter probe borrowed from SAEON was used to measure environmental 

variables including temperature, salinity and turbidity were recorded in each habitat. 

• A 10 litre bucket to keep fish sampled in water. 

• Measuring tape and a ruler. 

• Coastal fisheries ID book Heemstra and Heemstra (2004). 

All the specimens were measured in the field and released back into the water 

Excel was used for all the data analysis. 

Dependent variables: Number of species 

Independent variables: Environmental variables 

Temperature vs habitat type 
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Salinity vs habitat type 
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Number of species vs habitat type 
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Number of fishes vs habitat type 
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Table showing fish stages caught, estuarine association and the habitat preferred in 

Bushman’s and Kariega estuaries. 

  Bushman’s  Kariega  
 

 

Fish names Larvae Juvenile Adult Larvae Juvenile Adult 
Estuarine 
association 

Preferred 
habitat 

Blacktail 14 - 19 20 - 22  10 - 16 18 - 25  

Marine 
Rock 

Cape Gurnard     35  

Marine 
Sandy 

Cape 
silverside     45 47 - 55 

Estuarine 
Rock 

Cape sole  24 -55 60 - 72  17 - 36 49 - 49 
Estuarine 

Sandy 

Cape 
stumpnose 15 -19 20 - 60     

Marine 
Vegetated  

Garrick      17 - 18  

Marine 
Vegetated  

Klipfish  22 - 56 72 - 96  20 - 45 50 -100 
Estuarine 

Vegetated  

Longsnout 
Pipefish     80 - 135  

Estuarine 
Vegetated  

Mullet   30 - 50  13   
Marine 

Sandy 

Olive grunter   41 - 41     
Marine 

Vegetated  

Prison Goby  48 - 49 59 - 100    

Estuarine 

 Vegetated  

Sand goby  25 - 49 50 - 60  20 - 45 47-53 
Estuarine 

Sandy 
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Pie chart showing percentage contribution of different fish stages (Larvae, juveniles and 

adults) 
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Discussion  

Environmental factors 

Temperature was more or less the same in all habitats in both estuaries and was ranging from 18 

to 19.5 °C. The highest temperatures were recorded in the vegetated and sandy habitats. Salinity 

ranged from 35 from sandy (closer the estuarine mouth) to 36 in the vegetated habitat which is 

about 1 km from the mouth.  

Fish species diversity and abundance 

A total of 253 individual and 12 species were caught from the Bushman’s and Kariega estuaries. 

Nine species were collected from both estuaries and about 153 and 100 individuals were caught in 

the Bushman’s and Kariega estuaries respectively.  

Fish stages 

The total catch was dominated by juveniles in both estuaries. In the Bushman’s Estuary, cape 

stumpnose (juveniles) was the most abundant fish and it was only caught in the vegetated habitat. 

In the Kariega estuary, black tail (larvae) was the most dominant fish and it was collected in all 

three habitats but mostly recorded in the rocky areas.  

Limitations: 

This project was only done in two estuaries in the Eastern Cape in one day. It is therefore difficult 

to generalize the results. 

Sampling method was biased as only one saine net drop was done per site. 

Conclusion: 

The hypothesis was rejected. In both estuaries vegetated habitats had higher number of species and 

individuals with rocky habitats having the least numbers. In both estuaries vegetated areas were 

further away from the sea. 
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Given the importance of the vegetated areas in estuaries in the life cycles of numerous fish species 

particularly the important commercial and recreational line fisheries, it is therefore important for 

us to examine their nursery role for the coastal fishes for management and conservation purposes 

and to understand the potential effects of climate change. 

Future research:  

Future research can look at two or three replicas per site in the same estuaries or other estuaries in 

other coastal provinces like Cape Town and or Durban and compare with these two estuaries in 

the Eastern Cape. 

Also one as well as seasonal changes in these habitats. 
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