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ABSTRACT 

There are many sustainability challenges that humanity faces such as poverty, 

freshwater crisis, population growth, solid and hazardous waste and sewage problems. 

Education is one of the key strategies earmarked to respond and provide solutions to 

the sustainability challenges. The educational strategies seek to motivate learners to 

become sustainably engaged citizens through their commitment to environmental 

stewardship, and reflection about the interaction of social justice, ethics, wellbeing, and 

ecological and economic factors. One educational strategy is widely referred to as 

education for sustainable development (ESD) and can be implemented through both 

informal and formal teaching and learning devoted to sustainability. Teachers are 

therefore considered capable agents of change who prepare learners to be responsible 

citizens and be aware of the consequences of their actions and behaviour. The aim of 

the study was to explore teachers’ perceptions and practices of ESD in Life Sciences 

classrooms. The pedagogical content knowledge (PCK) for the science teaching model 

was used to interpret and understand teachers’ perceptions and practices of ESD in Life 

Sciences classrooms. The study used a qualitative research approach, a case study 

design to explore the teachers’ practices in implementing ESD in the Life Sciences 

classrooms. Purposive sampling was used to select three Life Sciences teachers who 

practiced the teaching of ESD.  Data were collected using semi-structured interviews, 

classroom observations and document analysis (lesson plan analysis) and were 

analysed using thematic data analysis. Findings were categorised into three themes 

according to the three sub-research questions of the study. The themes are teachers’ 

perceptions of ESD in Life Sciences classrooms, integrating ESD in Life Sciences 

classrooms and the influence of teachers’ perceptions on practicing ESD in Life 

Sciences. Findings revealed that participants had different perceptions of ESD. The 

teachers perceived ESD as capable of promoting interactive learning, preparing 

learners to become responsible citizens, promoting a culture of accountability, allowing 

for creative thinking, and promoting problem solving and decision-making skills. 

Participants employed different teaching strategies such as inquiry-based approach, 

participatory and exploratory learning, and collaborative learning. Activities such as 
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presentations, debates and problem-based learning were conducted in classrooms 

during the integration of ESD. Participants used project-based assessment, group 

assessment and concept tests to assess learners. Participants’ perceptions influenced 

the practice of ESD as all three sustainability pillars were included in their teaching. In 

their lessons, there was an inclusion of the environmental pillar (air and soil pollution), 

social pillar (interaction and peace) and the economic pillar (economic growth and 

business skills). Out of the three sustainability pillars, the environmental and social 

pillars were more practiced and to a lesser extent, the economic pillar. Participants 

indicated that some of their challenges of integrating ESD were lack of ESD knowledge, 

lack of resources, time constraints and the ATP being too packed. Participants suggests 

that the Department of Education intervene and provide development programmes that 

will equip them with the required knowledge and subject advisors and district officials 

should be involved. They suggest that the department release funds for resources and 

school trips to expose learners to different environments. Lastly, the Life Sciences ATP 

should incorporate ESD concepts. 

Key words: education for sustainable development, ESD integration, sustainability 

pillars,  
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    CHAPTER ONE 

1 INTRODUCTION AND ORIENTATION TO THE STUDY 

1.1 INTRODUCTION 

The issues facing the world become more complex and diverse every day. Research 

indicates that most of today’s global environmental issues do not only threaten survival, 

but the global environment and natural environment’s existence (Chipindo, 2019). 

Sustainable development is one of the fundamental goals of today’s politics that aims to 

construct a sustainable society (Bezeljak, Torkar & Scheuch, 2019). It was coined 

against the background in which the activities of man on earth have resulted in many 

sustainability challenges (UNESCO, 2016). Education is considered one of the keys to 

achieve the aim of a sustainable society. Education for Sustainable Development (ESD) 

plays an important role in dealing with some of the urgent challenges society is facing 

today (Barth, Michelson, Rieckmann & Thomas, 2016).  

ESD is implemented to ensure that the goals of Sustainable Development Goals 

(SDGs) are met. Implementing ESD in science subjects could be a complicated process 

hence it is essential for teachers to have adequate skills and knowledge to meet the 

objectives of SDGs (Bezeljak et al., 2019). Pedagogical Content Knowledge (PCK) will 

be used in this study to explain the teachers’ perceptions and practices of ESD in Life 

Sciences classrooms. PCK is crucial for teachers to successfully practice ESD in their 

science classrooms and to engage learners in sustainability education for their society. 

For teaching ESD, Subject Matter Knowledge (SMK) is not enough, teachers need to be 

more knowledgeable about how to plan teaching, address sustainability issues and how 

to engage learners in discussions hence it is important for teachers to have good PCK 

for ESD learning (Brandt, Burgener, Barth & Redman, 2019). For learners to understand 

the concept of ESD and expand their knowledge, it is important that science teachers 

acquire knowledge in multiple areas to ensure that the concept of ESD is integrated by 
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using different learning strategies and teaching strategies in classrooms, as well as 

different instructional methods (Botha & Reddy, 2011).  

1.2 BACKGROUND TO THE STUDY 

There are many sustainability challenges that humanity faces such as poverty, 

freshwater crisis, overpopulation, solid and hazardous waste, and sewage problems. 

One of the 21st century goals of humanity is to build a sustainable society and to 

accomplish this goal; education is considered one of the keys (WCED, 1987). According 

to Chapter 36 of agenda 21, education plays a very important part in achieving a 

sustainable society and addressing the sustainability challenges facing humanity 

(UNCED, 1992). Sustainable development, according to the World Conference on 

Environment and Development, is development that meets present needs without 

affecting the potential of future generations to meet their own needs (WCED, 1987). 

Before the current sustainable development goals (SDGs), Millennium development 

goals (MDGs) were defined as the eight target goals which were set to better the lives 

of the people of the world (UN, 2006). The MDGs ranged from supplying universal 

primary education to reducing child mortality aimed to be achieved between the years 

2004 and 2015. The MDGs were criticized as unambitious and narrow, and, as a result 

the sustainable development goals were introduced in 2016 (UN, 2006).    

Sustainable development goals (SDGs) are bold, universal agreements that intend to 

eradicate poverty and hunger, and bring about justice, equality, and a secure world. The 

universally accepted framework of sustainable goals and targets provided by SDGs 

assists society to achieve justice, environmental security, and prosperity (DESA, 2015). 

Education for sustainable development (ESD) is defined as a tool that can bring a 

change in the society to achieve a state of sustainability (Kioupi & Voulvoulis, 2019). 

According to (UNCED, 1992), there are four main objectives of ESD: Improve basic 

education, address sustainable development through orientation of the existing 

education, and create public understanding, awareness, and training. 
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The teaching for ESD is guided by a framework consisting of at least five pillars which 

are social, political, environmental, economic, and cultural (Bezeljak et al., 2019). The 

five pillars are an expansion of the initial basic pillars of sustainability which are the 

economic, social and environmental. There is a relationship between the environmental, 

social, and economic pillars. The three sustainability pillars are interdependent and true 

sustainability can be achieved only if they are combined. If one pillar is weak, the whole 

system is unsustainable. Hence the conception of sustainable development lies 

essentially on the three pillars, and it is only when all three pillars are in balance can 

true sustainability be achieved. When considering the environmental factors, economic 

and social factors must also be considered in sustainability hence true sustainability 

requires the balance of environmental, economic, and social factors (Taylor, 2016). It is 

crucial for teachers to have discussions about sustainable practices and the effects of 

students’ behaviour on the environment. Learners’ ought to develop negotiating, 

problem-solving, and decision-making abilities through dialogues when discussing 

ecological, economic, social, and ethical concepts (Burmeister & Eilks, 2013). 

It is significant to determine the competencies teachers require to develop and apply 

ESD and to achieve specific educational goals with their learners (Aceska & Nikoloski, 

2017). Pedagogical content knowledge (PCK) was determined by Shulman (1987) as 

the knowledge of how to teach (planning, assessment, etc.) and is established in the 

beliefs as well as teachers’ practices. According to Shulman, PCK includes a knowledge 

of the assumptions and prejudices that learners of all ages and backgrounds bring with 

them, which might make learning about particular topics easy or difficult (Shulman, 

1987). PCK is regarded as the foundation of learning, teaching, and understanding, and 

is essential to enhance teaching, learning and understanding (Shulman, 1986).  

Teachers’ attitudes form part of the PCK and are regarded as factors that influence the 

PCK (Ikupa, Wilfried, Berry & Saab, 2019). It is of importance for science teachers to 

possess adequate and sufficient knowledge of how to incorporate the concept of ESD 

so that they can contribute to learners’ understanding, which depends on the teaching 

strategy that the teachers use to present scientific principles effectively (Lombard, 

2015). When teachers lack the content knowledge, it leads to the inability to integrate 
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ESD concepts into the Life Sciences Learning area. Shulman (1986) states that 

teachers are required to be mindful of the concepts and misconceptions that learners 

find difficult to understand. Exploring teachers PCK will provide evidence as to which 

learning, and teaching formats help to further which ESD aspects. The NCS-CAPS 

incorporates the majority of ESD components, despite the fact that the conversation 

around ESD in South African education is still in its infancy (Department of Education, 

2011; Lombard, 2015; Mudaly & Ishmail, 2016). Therefore, the South African Life 

Sciences curriculum assists in understanding and appreciating the concept of ESD 

among learners. Topics for sustainable future include the sustainable usage of natural 

resources, climate change, health, biodiversity, global welfare, multiculturalism and 

cultural heritage (UNESCO, 2005), It is crucial to depict Life Sciences as an active 

branch of science education, where learners take part in social and political activism 

and begin to effect change (Aceska & Nikoloski, 2017). Sustainable development 

ensures that people understand the composite features and man-made environments 

developing from the interactions among biological, social, cultural, economic and 

physical views (Kioupi & Voulvoulis, 2019). It makes it possible for individuals to take 

part in environmental management and address sustainability challenges. 

Thus, producing a sustainable world needs people to understand how ecosystems 

function, acknowledging the associations and interrelationships (Capra, 2007). To 

ensure that learners participate in social dialogues about sustainable development, 

concepts related to sustainability are being incorporated into the content knowledge of 

the Life Sciences (Bezeljak et al., 2019; Chipindo, 2019). One of the challenges of 

implementing ESD in science teaching in South African education is insufficient teacher 

knowledge and understanding of teaching approaches (UNESCO, 2014, 2017; Mudaly 

& Ishmail, 2016). Science teachers should possess sufficient knowledge of how to 

incorporate the concept of ESD so that they can contribute to learners’ understanding, 

which depends on the teaching strategy that the teachers effectively use to present 

scientific principles (Lombard, 2015). It is essential for Life Science teachers who apply 

ESD in their teaching to recognize possible orientations of science teaching that 

accommodate the objectives of ESD and develop citizens who acquire knowledge 

regarding the environment who will be capable of dealing with sustainability issues.  
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1.3 PROBLEM STATEMENT 

The challenge of integrating ESD at school requires the teachers to be prepared, in the 

pedagogies that promote the competencies that enables teachers to function as 

capable change agents and therefore must be embraced (Bertschy, Kunzli & Lehmann, 

2013; Howlet, Ferreira & Blomfield, 2016; Rieckmann, 2018; Qablan, 2018). WCED 

(1987) acknowledged the role of teachers in ensuring the success of ESD. It 

emphasised their importance and the central role in addressing sustainable 

development and the well-being of the people. However, the biggest challenge to ESD 

globally is teacher knowledge and understanding (McKeown, 2010). It was also argued 

that in South Africa, lack of capable and knowledgeable teachers is one of the 

challenges facing ESD (Le Grange, 2010). As a result, to overcome the challenge of 

implementing ESD in South Africa, teachers need to be equipped with the knowledge of 

how to integrate ESD in teaching their subjects.   

It is stated in the report of UNESCO (2016) that one of the important challenges for the 

future is preparation of teachers for ESD. To achieve the learning purpose for 

sustainability in teacher education is still a difficult task because sustainability issues 

require specific knowledge (CK), effective skills in planning learning and teaching 

formats (PCK), motivation (attitude) and willingness (Brandt et al., 2019). Hence 

Karaarslan and Teksoz (2016) contend that integrating ESD in science is not enough; 

competent science teachers for ESD are needed. It is required that teachers should 

have positive attitudes towards ESD and be knowledgeable so that they can produce 

environmentally literate learners.    
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1.4 RESEARCH QUESTIONS AND OBJECTIVES 

1.4.1 Research questions 

 
1.4.1.1 Main research question:  

What are the teachers’ perceptions and practices of education for sustainable 

development in Life Sciences classrooms? 

1.4.1.2 Subsidiary questions:   

1. How do the teachers perceive education for sustainable development teaching in Life 

Sciences? 

 2. How do the teachers facilitate education for sustainable development in Life 

Sciences classrooms?  

 3. How do the teachers’ perceptions of education for sustainable development 

influence classroom practices? 

1.4.2 Research aim and objectives 

1.4.2.1 Research aim 

The aim of the study was to explore teachers’ perceptions and practices of education for 

sustainable development in Life Sciences classrooms.  

1.4.2.2 Objectives 

 

1. To explore teachers’ perceptions of education for sustainable development in Life 

Sciences classrooms. 

2. To explore how teachers facilitate education for sustainable development in Life 

Sciences classrooms. 

3. To examine how teachers’ perceptions of education for sustainable development 

influence classroom practice. 
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1.5 RATIONALE OF THE STUDY 

As a Life Sciences teacher, the researcher is interested in understanding teachers’ 

perceptions and practices of ESD in Life Sciences classrooms. It is essential for the 

researcher as a Life Sciences teacher to understand how ESD concepts in Life 

Sciences teaching are integrated. ESD is not only intended to supply information, but to 

allow individuals to fit in the society and be re-orientated towards the practices of 

sustainability (McKeown, 2010). The researcher is interested in understanding how to 

contribute to a sustainable society and how to teach learners to be responsible citizens 

through Life Sciences teaching. Karaarslan and Teksoz (2016) emphasize that to 

develop a good framework for teaching ESD, teachers are required to be prepared to 

assist learners identify issues of sustainability that relate to sustainable development 

and are required to produce important skills which will enable them to analyse the 

problems and issues that relate to ESD. Thus, it relates to the researcher’s career and 

the interest of the concepts of ESD in Life Sciences teaching. The study intends to 

contribute to the existing literature and to provide understanding of teachers’ knowledge 

about ESD in science education. Knowledge about secondary school teachers’ 

perceptions and practices of ESD is limited; hence the study intends to add to the 

information that is lacking.  

1.6 SIGNIFICANCE OF THE STUDY 

This study may be of help to the national and regional implementers of the curriculum 

as they may be aware of the teachers’ perceptions and practices of ESD in Life 

Sciences classrooms. The findings of the study could improve how ESD is taught in Life 

Sciences classrooms. They may also add to the teachers’ reflexivity of their PCK 

practiced in classrooms and might help teachers to improve the teaching of the concept 

of ESD (Laughran et al., 2016). The findings of the study could also contribute to the 

betterment in teaching of ESD in other subjects as well as in the primary schools. Other 

scholars may benefit from the knowledge produced through the article that may be 

written after the M.Ed study has been completed.  
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1.7 THEORETICAL FRAMEWORK 

According to Gabriel (2008), a theoretical framework is the framework that a research 

theory is built upon. It presents and clarifies the theory that underlies the research 

problem. The study will employ PCK as a theoretical framework. This framework will 

enable the researcher to search teachers’ perceptions and practices of ESD in Life 

Sciences classrooms. PCK is a concept that is used to examine teacher knowledge and 

to discover the information required to be a successful teacher (Rollnick & Mavhunga, 

2017). PCK is outlined as a concept of various elements connected with the 

transformation of content knowledge into pedagogical strategies, but it is required that 

PCK elements be discovered in a specific subject (Jing-Jing, 2014). PCK includes the 

prior conceptions that are brought to class by the learners, the knowledge of the subject 

from the teachers, and teaching that develops with time, the attitude and perceptions of 

teachers, and beliefs they have towards a subject which will also affect their teaching 

(Burgener & Barth, 2018). The study adapted the PCK model from Magnusson, Krajcik, 

and Borko (1999) for science education which consists of the following five components 

in the context of ESD teaching:  

1. Orientation towards ESD in Life Science teaching, 

2. Knowledge and beliefs about learners’ understanding of ESD in Life Science, 

3. Knowledge and beliefs about ESD in the Life Science curriculum, 

4. Knowledge and beliefs about instructional strategies for ESD in Life Science, 

5. Knowledge and beliefs about assessment of student learning of ESD in Life Science. 

1.8 CONCEPTUAL FRAMEWORK 

Conceptual framework is an organization of concepts, beliefs, expectations and theories 

that affirm and inform the study. It describes the main elements (key factors, concepts 

and variables) to be studied (Jabareen, 2008). According to UNCED (1992) the main 

aim of ESD is to solve global issues by preparing today’s generation to become future 
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responsible citizens (Aksland & Rundgren, 2020). Learners must be responsible for 

their behaviour on the environment, take responsibility for themselves, take part in a 

democratic society and serve to build it into a sustainable environment. The national 

curriculum has incorporated ESD in Life Sciences with the perspective of creating a 

sustainable society (Aksland & Rundgren, 2020). The aim of ESD is to build a 

sustainable society, thus, it is necessary for teachers to know what specific 

competencies and attitudes children need to develop in order to achieve this goal. 

Sustainable issues are at the interface of science and multiple societal considerations 

(Evers, 2018). Science represents key aspects of any sustainable development hence it 

is responsible for incorporating the learning and teaching of ESD in classrooms (Eilks, 

2015).  

Studying Life Sciences is intended to encourage citizens and educate them about 

responsible actions towards the environment (DBE, 2011). Sustainable development 

places a strong emphasis on a trajectory of progress that is primarily based on 

economic, social, and environmental considerations. According to Lobo, Pietriga, and 

Appert (2015), an economic production system must be able to meet present demand 

levels without endangering future needs. Social sustainability embraces the notion of 

empowerment, equity, cultural identity, participation, accessibility and institutional 

stability (Mensah, 2019). The natural environment and how it can remain robust and 

productive to support human life are the foundations of environmental sustainability 

(Evers, 2019). The Life Sciences curriculum includes environmental concepts 

(ecosystem services, water quality, air quality, resource integrity and stressors), social 

concepts (resource security, human health, environmental justice, participation, and 

sustainable communities) and economic concepts (jobs, costs and incentives).  All 

these pillars need to be integrated to achieve sustainable development which requires 

realizing the potential of the key dimensional pillars simultaneously.  

Teachers are required to have specific knowledge to deal with ESD and teach Life 

Sciences lessons. They need subject matter knowledge (SCK) in those issues related to 

ESD to build a base to start teaching ESD in Life Sciences classrooms. Moreover, they 

require the knowledge of sustainability, sustainable development and their meaning is 
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required (Evers, 2018). Teachers need knowledge of integrating all the three 

sustainable development pillars simultaneously in their lessons. In this study, five 

indicators were used to examine teachers’ PCK: learners’ prior knowledge, ideas about 

domain-specific instructional strategies, ideas about the curriculum, knowledge of 

assessing learning and knowledge about justifications to teach topics in science classes 

(Rollnick & Mavhunga, 2017). 

1.9 RESEARCH METHODOLOGY 

1.9.1 Research paradigm 

According to Kivunja and Kuyini (2017), a paradigm is a lens that a researcher uses to 

approach the subject of their research. In this study, an interpretivist paradigm was used 

because interpretivism stresses different forms of reality (Hartley, 2010). It also focuses 

on the experiences of people, understanding and the nature of knowledge hence the 

focus was on the views, perceptions, and ways of teaching. The aim of using an 

interpretive approach was to understand the world from an individual’s views through 

the experiences of teachers. Mugo (2011) argues that the purpose of an interpretative 

paradigm is to establish how people comprehend the setting in which they live and 

work. In order to explore how teachers perceive ESD when instructing Life Sciences in 

their classrooms, the researcher adopted an interpretive paradigm. The paradigm 

helped the researcher to understand teachers’ perceptions and experiences and 

develop an understanding of their practices rather than their point of view (Taylor & 

Medina, 2013). As a result, the paradigm's primary objective is to explain how truth is 

generated in society (Thanh & Thanh, 2015). The research used an interpretive 

paradigm to develop an understanding and interpretation of the data collected. The 

researcher wanted to produce accurate and sincere perspectives of how teachers 

approached and used ESD in their classrooms (Taylor & Medina, 2013). The practices 

of ESD in teachers' classrooms were examined using their perceptions. 
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1.9.2 Research approach 

The current study employed a qualitative research approach. According to Baytek et al. 

(2011), a qualitative research method is a process that makes inquiries to understand 

the behaviour of humans. In this qualitative research approach, non-numerical data, in 

the form of verbal utterances were collected from participants. A qualitative research 

approach was used to establish multiple interpretations of the perceptions and practices 

of ESD of existing Life Sciences teachers. This research method explored the teachers’ 

perceptions and practices of ESD in Life Sciences classrooms using a PCK lens. This 

approach was appropriate for the current study because the researcher was able to 

observe the participants and capture their views (Creswell, 2008).  

1.9.3 Research design 

In the study, an exploratory case study design was used, which is defined as a case 

study intended to explore situations in which the intervention being assessed has no 

obvious, singular set of outcomes (Yin, 2003). According to Bromley (1991), a case 

study is described as a systemic investigation into a single event or a series of 

connected events with the aim of describing the phenomena of interest. An exploratory 

design allowed a researcher to explore an area about which he/she has little or no 

knowledge (Yin, 2014). It is an exploratory case study as it provides an in-depth 

exploration of “what” and “how” the phenomenon under study is carried out in Life 

Sciences classrooms (Creswell, 2009).   To answer the research questions, it was 

important to explore multiple sources of information through in depth data collection. 

This research study investigated the perceptions and practices of three Life Sciences 

teachers from Phuthaditjhaba, Thabo Mofutsanyane district. The evidence derived from 

the exploratory case study is frequently greater than that from other case study designs, 

which is why the researcher preferred this research strategy (Heale & Twycross, 2017).  

1.9.4 Participant selection (population and sampling) 

The participants of the study were purposefully sampled. Etikan and Bala (2017) state 

that the researcher should judge the participants who he/she believes will supply only 

useful information to meet the goals of the study. Participant selection in a case study is 



12 
 

referred to as the selection of the best data sources to comprehend the case (Gentles, 

Ploeg & McKibbon, 2015). According to Alvin (2016), only teachers who satisfy the 

requirements of the study and meet the needs of the criteria should be approached 

because they are believed to bring the best information that is needed for the study. 

Three Life Sciences teachers from Phuthaditjhaba in the Free State (Thabo 

Mofutsanyane Disctrict) were selected. Only teachers in the secondary schools with 

experience of more than two years in teaching ESD in Life Sciences classrooms took 

part in the study (Creswell, 2008). The researcher’s focus was to explore perceptions 

and practices of a small sample of Life Sciences teachers and not generalise the 

conclusions to a larger population. The three participating teachers’ information was 

gathered through semi-structured interviews, classroom observations, and document 

(lesson plan) analysis (Moser & Korstjens, 2018). Each participant was subject to one 

interview and one classroom observation.  

1.9.5 Instrumentation and data collection 

In this qualitative study, three strategies were used to collect data. The first strategy was 

one-on-one semi-structured interviews. Creswell (2007) states that although interviews 

are costly and time consuming; they are the most relevant method to use to collect data. 

Three teachers were interviewed, who were allocated 30-40 minutes duration for the 

recorded interviews. To record the interviews, the researcher used an audio tape to 

record all interviews of the participants. Interviews addressed the main research 

question and the question of how teachers perceive ESD teaching in Life Sciences. The 

researcher gleaned information about the knowledge teachers had about the concept of 

ESD and how they perceive and teach it. 

Classroom observation is the second strategy that was used for data collection. The 

reason for choosing classroom observation as a second strategy was because the 

researcher wanted to know how teachers integrate the concept of ESD in their 

classrooms. The researcher also wanted to explore if the teachers’ perceptions towards 

ESD influence their teaching and compare how the responses from the teachers’ 

interviews are reflected in their teaching in classrooms. There was only one lesson 
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observation per teacher. The researcher in this strategy had an observational role, a 

non-participant who did not intervene or participate in the teaching.  

Document analysis is another strategy that was used in the study to examine lesson 

plans designed by the Life Sciences teachers. Three lesson plans were analysed. One 

of the advantages of collecting documents is that all the information that appears on the 

lesson plans are from the teachers as they are the ones who created them (Creswell, 

2007). Classroom observations and lesson plan analysis addressed the question of how 

teachers facilitate ESD and how their perceptions influence classroom practices. The 

researcher got an opportunity to see how teachers teach the concept of ESD as well as 

their attitude towards ESD. Lesson plan analysis provided information of how teachers 

plan to integrate the concept of ESD in the teaching, the teaching strategies they use, 

how they engage learners in their teaching as well as how they assess them. 

1.9.6 Data analysis 

Thematic data analysis is the strategy that was used. According to (Johnson & Christen, 

2008), the researcher should be able to connect and interpret data by recognising 

patterns, themes and categories. During thematic analysis, six steps were followed: 

firstly, the organisation of data whereby the data collected were prepared and organised 

by the researcher. The data from the audio were transcribed into text verbatim 

(Jameison, 2016). Field notes were also typed and read. The second step is where the 

researcher read through the data from transcripts produced to make sense of them and 

grasp their overall meaning. The researcher ensured that she avoids personal bias as 

she read through the data (Jamesion, 2016). The third step is where coding of data took 

place. Here segments of data sets were formed (Theron, 2015). The fourth step is the 

generation of the themes whereby categories and themes from the previous step were 

read, refined and renamed (Jasmeison, 2016). Then, in order to leverage each 

category's collective essence to address the primary study problem, they were 

organized into codes (Maguire & Delahunt, 2017). The fifth step was the description of 

the themes which is discussed in detail in chapter 4. In this step, the researcher looked 

for patterns between themes and used relevant literature to interpret the data (Theron, 

2015). The data collected from semi-structured interviews and classroom observations 
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were combined with data from lesson plans with the aim of finding the link and 

interaction between the themes and their categories (Maguire & Delahunt, 2017). The 

final step which was the interpretation of the results is discussed in detail in chapter 5 

where conclusions are made based on the findings of the study. The data were 

analysed with the aim of answering the main research question: What are teachers’ 

perceptions and practices of ESD in Life Sciences classrooms?  

1.9.7 Validity and trustworthiness 

Validity and credibility are described as truthfulness and authenticity by Merriam (2009). 

In a qualitative study, validity implies the application of various strategies including 

member checking, peer examination, triangulation of data, and flexibility (Merriam, 

2009). According to Brantley (2009) validity in a qualitative research assist in bridging 

data and the phenomenon. Researchers who use qualitative techniques present 

accurate, reasonable, and fair descriptions of the viewpoints of the people who have 

encountered a specific phenomenon. In a qualitative approach, internal validity means 

the researcher is expected to show that the results are credible from the participants’ 

view (Brantley, 2009). External validity means the power to transpose the results of one 

study another setting (Brantley, 2009; Merriam, 2009). To establish authenticity of the 

results, participants were asked to check the data (Hatch, 2002; Creswell, 2009). To 

ensure trustworthiness of the data, theoretical triangulation of PCK and the ESD 

concept were used. Descriptive field notes were summarised from the observations as 

well as the lesson plans and documents from the teachers to develop themes and 

categories. 

The validity of data interpretations was improved by the use of triangulation. To follow 

the recontextualization process, the researcher used field notes, transcripts of 

observations, along with evaluation questions from teachers. Triangulation means that 

two or more methods of collecting data are used to express human behaviour (Cohen et 

al., 2007). In a qualitative research, credibility aims to maintain the controversy that the 

findings are “worth paying attention to” (Cuba & Lincoln, 2005: 34). I ensured 

trustworthiness by describing in full the process that will be undertaken to add to the 

internal validity of the study. In addition, I employed member checking for the validity of 
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the results. During member checking participants can give their input on the accuracy of 

the interpreted data from the interviews. The member checking process involves 

participants checking the accuracy of the interpreted data provided in their interviews. 

According to Carlson (2010), member checking is an efficient manner of determining if 

the data analysis is congruent. It gives the participants the chance to edit, clarify, and 

elaborate the interpreted themes and patterns that the researcher had recorded.  

1.9.8 Ethical considerations 

I began by applying for ethical clearance from the University of the Free State, then 

applied to the Head of the Department of Basic Education to grant me a permit for 

collecting data from schools. I wrote letters to the gatekeepers of the school to select 

participants who have the potential to participate in the study. All selected participants 

received participation letters requesting them to participate in the study voluntarily.  

The teachers who participated were ensured anonymity and confidentially to establish 

trust with them. Participants were assigned pseudonyms for confidentiality. The 

pseudonyms for interview participants were participant 1, participant 2, etc. Consent 

and agreement forms for participating in the study were supplied to all the participants. 

The aim of the study was explained clearly at the beginning of the interviews. All 

participants were protected as reasonable precautions were made. The confidentiality of 

the participants was ensured, and they were aware of their choice to decline or leave 

the study at any moment. 

1.10 LIMITATIONS 

A key limitation is that the results from the sample cannot be generalised to a larger 

population of teachers as participants were sampled purposely. Because the study was 

conducted in Thabo-Mofutsanyane district located in Phuthaditjhaba, three 

qualified teachers with experience in teaching ESD principles in the Life Sciences made 

up the small sample of teachers that the study specifically targeted. 
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1.11 DELIMITATIONS 

The first one is related to the interviews that were limited only to qualified teachers who 

had two years of teaching experience or more teaching ESD in Life Sciences 

classrooms in Phuthaditjhaba. The participants were not limited by age or gender, but 

the study was limited to only one district. The study intended to explore teachers’ 

perceptions and practices for teaching ESD in Life Sciences using a PCK framework. 

Therefore, the study only interviewed three teachers from schools in Phuthaditjhaba. 

The participants represented Life Sciences in different grades (10-12).  

1.12 DEFINITION OF TERMS 

Education for Sustainable Development (ESD): Is defined as a tool that can bring 

transformation that the society requires to achieve a sustainable state (Kioupi & 

Voulvoulis, 2019). 

Pedagogical Content Knowledge (PCK): Is the knowledge that is described to be 

unique to teachers and described the teachers’ pedagogical knowledge as related to 

their subject matter knowledge (Wilson & Shulman, 1989). 

Sustainable Development Goals (SGD): Are bold, universal agreements that intend to 

eradicate poverty and hunger, and bring about justice, equality and a secure world 

(DESA, 2015). 

Millennium Development Goals (MDG): Are eight goals with measurable targets and 

clear deadlines introduced to improve the lives of the people of the world (UN, 2006). 
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1.13 LAYOUT OF CHAPTERS 

This research consists of five chapters: 

Chapter One: Introduction and orientation to the study. 

This chapter represents an introduction, background and problem statement of the 

study. It includes research questions, objectives, the rationale and the significance of 

the study. Lastly, it includes the limitations as well as the delimitation, definition of the 

terms and the overview of the chapters. 

Chapter Two: Literature review and theoretical framework. 

This chapter presents the literature search about the issues relating to the teachers’ 

perceptions and practices of ESD in Life Sciences classrooms. The chapter illustrates 

both international and national literature and includes the theoretical framework of the 

study.  

Chapter Three: Research design and methodology. 

This chapter focuses on the methodology of the study. It includes the design and 

methodology of the research, the sampling processes and the selection of participants 

who are interviewed, the instruments and processes for data collection and analysis. It 

is then followed by a model outline for ensuring trustworthiness and ethical 

considerations. 

Chapter Four: Presentation of the findings. 

This chapter provides the results of the study. Here the findings are presented, 

translated and discussed. 

Chapter Five: Conclusions of the study. 

This chapter concludes this study and provides a summary of the findings. The findings 

in relation to the theoretical framework are also discussed. Chapter 5 includes the 

implications and the recommendations.  
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    CHAPTER TWO 

2 LITERATURE REVIEW AND THEORETICAL FRAMEWORK 

2.1 INTRODUCTION 

The aim of the study was to explore teachers’ perceptions and practices of ESD in Life 

Sciences. The literature in this chapter presents current knowledge on teacher 

perceptions and attitudes towards ESD and their PCK. The first section of this literature 

emphasises the sustainability, the three pillars of sustainability, the purpose and 

practice of ESD, ESD in the South African context and within school education and in 

Life Sciences. The second section of this chapter reviews relevant literature concerning 

teachers’ role in addressing sustainability issues, teachers’ perceptions, attitudes and 

practices of ESD. Literature in this chapter considers studies from South Africa and 

international sources. This chapter concludes with the theoretical framework which 

underpins the study. 

2.2 THE CONCEPT OF SUSTAINABLE DEVELOPMENT (SD) 

Sustainability has been promoted by different political agendas and has been made a 

political goal worldwide (Burmmerister & Eilks, 2013). Internationally, sustainable 

development is perceived as an increasingly important goal for global well-being 

(Aksland & Rundgreen, 2020). International agendas such as the agenda 2030 for 

sustainable development are increasingly regulating the national education policies. 

However, these education policies can only be put into context if teachers are 

considered as key agents of change who advocate them in classroom practice 

(Chisingui & Costa, 2020). A sustainable approach is an approach that aims to 

understand the relationship among the three pillars of sustainability (environment, social 
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and economic) with an attempt to understand and realise the effects of our actions in 

the world.  

2.2.1 Sustainable Development Goals 

In order to achieve human development goals while protecting the ability of natural 

systems to deliver ecosystem services and the natural resources that underpin the 

economy and society, sustainable development is centered on this principle (Mensah & 

Enu-Kwesi, 2018; Shepherd et al., 2016). The idea of sustainable development is said 

to be more and more important as time goes on since natural resource availability does 

not keep up with population growth. This implies an imbalance between the population 

growth and the availability of the resources as resources get depleted faster than the 

environment can supply. As a result, there has been a global concern that has always 

been conveyed for the wise use of the available resources (Hylton, 2019). 

Due to this concern, Millennium Development Goals (MDGs) and the Sustainable 

Development Goals (SDGs) were formed. The MDGs were introduced before the 

SDGs. The MDGs were able to accomplish a set of goals after they were rolled out for 

15 years (Breuer, Janetschek, & Malerba, 2019). Even so, regardless of the MDGs 

effectiveness, not all the targets of the eight goals were accomplished by the year 2015 

hence, the SDGs were introduced to proceed with the development agenda. According 

to the MDG progress report (2015), out of all the eight goals, there has been an 

incredible progress on the three goals in many countries such as decreased extreme 

poverty; increased primary school environment and improved access to clean water.  

The main purpose of the SDGs according to the United Nation Communications Group 

(UNCG) and the Civil Society Organisation (CSO) (2017) is to ensure that by 2030 there 

is no poverty, the planet is protected, and the people get prosperity and enjoy peace. 

The SDGs are adopted by 193 countries and started to be applied in January 2016 with 

the purpose of encouraging economic growth, ensure social inclusion and 

environmental protection. The UNCG-CSO (2017) contend that with the support of the 

UN, the SDGs are intended to promote a spirit of partnership between governments, 

research, private sector, academia and civil society organisations (CSOs). The aim of 
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this partnership is to assure that good decisions are made now to enhance life for future 

generations, in a sustainable way (Breuer et al., 2019). Therefore, the purpose of 

sustainable development is to accomplish an environmental balance, economic growth 

and social progress. 

2.2.2 Sustainability pillars 

There are three fundamental pillars of sustainable development which are “economic 

sustainability”, “social sustainability” and “environmental sustainability”.  

2.2.2.1 Economic sustainability 

Economic sustainability entails a system of production that fulfils the present use of the 

resources without jeopardizing the needs of the future (Lobo, Pietriga & Appert, 2015). 

Since there is a perception that the supply of natural resources is finite, economists 

claims that there has been an unsustainable strain on the market's ability to distribute 

resources quickly (Du & Kang, 2016). Production, distribution, and consumption are the 

three fundamental tasks that need to be accomplished in an economy, but the 

accounting system that governs and assesses the economy with relation to these 

activities severely distorts values, which is unfavourable for the environment and society 

(Cao, 2017). According to Allen and Clouth (2012), the planet's finite natural resources 

are what sustain and support human life. Economic sustainability demands that 

decisions made must be equitable and fiscally sound, at the same time being 

considerate of the other features of sustainability (Zhai-Chang, 2019). Economic 

sustainability is also defined as the capacity of an economy to sustain a particular level 

of economic production over the long term. It also describes to decisions made in the 

most careful and sensible way possible regarding the other sustainability aspects. True 

sustainability is not encouraged when the economic aspects are not considered; all 

aspects of sustainability must be considered. The results are only positive when 

incorporating business practices with the environmental and societal aspects of 

sustainability (UNSD, 2018c).  
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2.2.2.2 Social sustainability  

The definition of social sustainability given by Farazmand (2016) is a system of social 

organization that reduces poverty. The concepts of participation, environmental 

legislation, human and labour rights, cultural competency, social capital, health equality, 

accessibility, support justice, community development through public involvement and 

participation, responsibility, equity, community resilience, and human adaptation are all 

elements of social sustainability (Daly, 1992, cited in Wanamaker, 2018; Scopelliti et al., 

2018). Kolk (2016) explained that guaranteeing that everyone's needs are addressed is 

not the goal of social sustainability. Instead, the objective is to create the circumstances 

that enable everyone to acknowledge their own needs if they choose to. Any obstacle 

that prevents people, groups, or communities from progressing in the direction of social 

sustainability is regarded as an obstacle that must be overcome (Pierobon, 2019). 

Socioeconomic sustainability, on the other hand, refers to the link between social 

conditions such as poverty and environmental devastation (Farazmand, 2016). The 

"social sustainability" idea states that reducing poverty shouldn't have an unintended 

negative impact on the environment or the stability of the economy. It should offer 

suggestions for reducing poverty while using the social system's already available 

financial and natural resources (Kumar, Raizada, & Biswas, 2014; Scopelliti et al., 

2018). In addition, Lv (2018) and Pierobon, (2019) agree that social sustainability 

promotes peace, education, good health and stability around the world.  

Guo (2017) contends that social sustainability covers a broad variety of issues, 

including those that advance peace, such as human rights, equality, gender equity, 

public participation, and the rule of law. The idea of social sustainability, which 

essentially states that future generations have a right to the same or higher quality of life 

as the present generations, generally supports the concept of intragenerational justice. 

2.2.2.3 Environmental sustainability  

The resolve to safeguard the environment by limiting risks is the foundation of 

environmental sustainability and human activities that result in negative environmental 

impact (Purvis, Mao & Robinson, 2018). It is based on how the natural world has 
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remained robust and fruitful in order to sustain human life. Given that it encompasses 

the biosphere, which is where we live, it is regarded as the world's largest pillar of the 

system. As the largest system, it is considered the largest actual problem because it is 

expected that the environment should provide natural resources indefinitely. When the 

environment's carrying capacity is limited, the social system's ability to provide for the 

general welfare likewise declines, and the economic system's ability to produce as 

many declines (Purvis, et al., 2018). This means that waste shouldn't be released into 

the ecosystem quicker than it can be absorbed by the environment and that natural 

resources shouldn't be used up faster than they can be restored (Evers, 2018). All 

civilizations must adjust to changing circumstances in order to be sustainable, say 

Campagnolo et al. (2018), in terms of managing ecosystems and natural growth 

limitations. 

Sustainable development aims to meet current requirements without jeopardizing future 

generations' ability to fulfil their own needs. Consequently, the natural environment must 

continue to function and be useful for a long period in order to achieve environmental 

sustainability (Scopelliti et al., 2018). The optimum course of action would encourage 

both development rates and environmental balance. People should avoid any behaviour 

that can upset the homeostasis of the environment, and if they must happen, keep them 

to a minimum. Pollution and natural resource management are two examples of issues 

that relate to environmental sustainability. Environmental sustainability promotes the 

preservation and maintenance of our natural ecosystem while simultaneously aiming to 

reduce the negative effects of human activity on the environment (Mensah, 2019). 
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Figure 2.1: Environmental pillar is the largest pillar of the system. Adapted from 
Purvis et al. (2018). 

2.2.3  Relationship among the three pillars  

The discussion of scientific advancement in the future appears to be influenced by the 

idea of sustainability. According to Porter and Van der Linde (1995), the best options 

will likely continue to be those that meet societal demands, are economically and 

socially equitable, environmentally and socially sustainable, and socially and 

environmentally bearable (as cited in Mensah, 2019). Yang (2019) demonstrates that 

making the right judgments about sustainable resource management will result in long-

term growth for a long-term civilization. A few examples of sound decisions on 

sustainable resource management that result in sustainable growth for a sustainable 

society are education, agricultural practices, energy management and equal opportunity 

(Montaldo, 2013).  

It is implied that when the three pillars of sustainability are successfully implemented in 

practical contexts, everyone wins because natural resources are conserved, the 

environment is protected, the economy grows, and social life is enhanced by peace and 

respect for human rights (DESA, 2015). The three dimensions of sustainability are 

intertwined, and it is only through combining and applying them in real-world situations 

that they may provide a stable foundation for a sustainable future that benefits 

everyone. As a result, sustainable development is a mix of these three pillars, and it can 

only be properly achieved if they all work together. Basically, if one pillar is weak then 

the whole system is unsustainable. 
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Figure 2.2: The three sustainability pillars are totally interdependent as shown in 
the figure. Adapted from Wanamaker (2018). 

2.3 EDUCATION FOR SUSTAINABLE DEVELOPMENT (ESD) 

Education for Sustainable Development (ESD) is a critical topic in learner education 

around the world because it attempts to provide students with the knowledge, skills, 

attitudes, and values necessary to ensure humanity's long-term survival (Doscher & 

Rocco, 2008). Teachers should understand the subjects that establish ESD, have a 

positive attitude toward it, and be aware of acceptable teaching approaches when 

tackling ESD concerns in the classrooms (Scopelliti et al., 2018). ESD is both a vision 

and a method for learning about our world's interconnection. 

It motivates us to look for and take steps that, over time, bring about the process of 

realizing our own vision of a more sustainable future. To attain this, ESD requires that 

we concentrate on three interconnected priority areas: enhancing fundamental 

education, reformulating education to address sustainability, and enhancing public 

understanding of sustainability. 

Social

EnvironmentEconomic
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2.3.1 ESD Origin, Purpose, and Practice 

According to the WCED (1987), it was acknowledged that to achieve sustainable 

development, there must be changes in people's values and attitudes toward the 

environment and development. The only way to bring about these changes in values 

and attitudes is through education. ESD refers to the integration of important 

sustainable development issues into teaching and learning (Mogren et al., 2019). It is all 

about lifelong learning and is a crucial component of receiving a good education. 

The goal of ESD is to assist learners in developing positive attitudes, skills, and 

information necessary to make and act on informed decisions that benefit themselves, 

others, and future generations (Rosenburg, 2007). In essence, it seeks to address the 

relationship between the three pillars of sustainable development society, environment, 

and economy. It encourages abilities including critical thinking, scenario planning, and 

group decision-making. In addition, ESD encourages students to act responsibly and 

make educated decisions in the interests of cultural diversity, economic sustainability, 

and a just society for both the present and the future (DESA, 2015). The objective is to 

inspire and equip learners to change their behaviour and take action in support of 

participatory teaching and learning approaches and sustainable development. 

Integrating essential topics into the curriculum, such as biodiversity, climate change, 

and production is important (Wanamaker, 2018). ESD instruction and learning should be 

designed to foster interactive, learner-centered environments that encourage inquisitive, 

action-oriented, and transformative learning. In the end, it is essential to be able to 

change oneself and the society one lives in, inspiring others to lead sustainable 

lifestyles, empowering individuals to be "global citizens" who can participate and take on 

active roles and facing and resolving global crises. Learners actively participate in 

building a more just, secure and sustainable society and global community. By 

encouraging learning and developing core competencies, the learning outcomes of ESD 

should improve core competencies like collaborative decision-making and taking 

responsibility for present and future generations and critical and systemic thinking 

(Yang, 2019). 
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Therefore, education is regarded as critical to both learning and a more sustainable 

future. Hence teachers must comprehend the concept of ESD and be aware of the 

various perspectives on ESD. Learners are taught to become engaged citizens who 

play a role in changing how our societies run through ESD, and youngsters are 

encouraged to see themselves as people who are actively constructing a better future. 

The subject content and the way ESD is taught reflect this purpose. Individuals can gain 

the knowledge, attitudes, abilities, and perspectives they need to take part in decisions 

about how to improve their quality of life through an integrated study of this dynamic 

interaction (Scopelliti et al., 2018; Ventakaraman, 2010). 

2.3.2 Contextualisation of ESD in the South African context 

The significance of ESD, the responsible implementation of science and technology with 

an eye for the environment and other people's health is emphasized. The NCS critical 

outcomes of the need for problem-solving abilities, teamwork, communication skills, 

ability to gather, use, and evaluate information, as well as the significance of the NCS 

critical outcomes of the need for information gathering, application, and evaluation, are 

also significant (Department of Education, 2002; DESA, 2015). Among the NCS's five 

key outcomes are social justice, a healthy environment, human rights, and inclusivity. 

The South African National Curriculum does not explicitly address the fundamental idea 

of ESD, but according to Winter (2009), environmental education has a significant 

impact on how the curriculum incorporates sustainability and other concepts related to 

sustainable development. Despite the jargon and rhetoric not always being 

incorporated, many elements of ESD are included in the NCS, with a focus on subjects 

like social responsibility, environmental education, and holistic education across 

academic boundaries (Department of Education, 2002; DESA, 2015). Sustainable 

resource use, preparing learners to take part in a democratic society that honors human 

rights, and promoting responsible environmental services are all concepts incorporated 

into the Life Sciences curriculum area (Winter, 2009). 

Nonetheless, ESD discourse in South African education is still in its early stages, and as 

a result, it has had minimal impact on the curriculum. This is primarily due to a lack of 

comprehension of the ESD concept's uniqueness, as well as teachers' lack of 
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conceptualisation of ESD in the classroom practice (Leonard, 2012). In spite of the 

inclusion of general ESD concepts in the curriculum, there is still a lack of 

comprehension of how rhetoric promoting sustainable development should conflict with 

socio-political, economic, and environmental dynamics. According to Leonard (2012), if 

ESD is not based on confronting critical perceptions of an unsustainable environment, it 

will just be another ideology that is powerless to effect any change or offer a remedy. 

The inability of school based ESD to encourage critical thinking among learners, 

according to Dzerefos (2020), is due to instructors' weak and limited knowledge base 

and information about their practices, instructional methodologies, and understanding of 

ESD. Leonard (2012) and Lombard (2015) found a shortage of adequate professional 

teacher education programmes in the South African context that stimulate critical and 

creative thinking, both of which are required to overcome the challenges of 

implementing ESD in South African schools which may include Life Sciences content 

workshops and subject advisors’ interventions in teaching and learning of Life Sciences. 

2.3.3 Integrating ESD in Life Sciences education 

The use of ESD in science education is still in its infancy. The three pillars of 

sustainable development: society, environment, and economy as well as their 

interactions are the focus of ESD. It is proposed that appropriate education would 

enable future generations to better comprehend the linked nature of the economic, 

ecological, and societal transformations that are currently taking place (Maidou et al., 

2019). For the development of a knowledgeable and qualified workforce, high-quality 

science instruction and the promotion of scientific literacy in learners at the school level 

are essential. Life Sciences is known as the scientific study of living things and how they 

function. According to Venkataraman (2010), ESD should not be taught in a directive, 

top-down style. Songqwaru (2012) encourages teachers to use democratic teaching 

methods, which encourage learners to take a more active role in their learning and gain 

a better understanding of the issues at hand. According to Lotz-Sisitka (2006) and 

Venkataraman (2010), inquiry-based methodology, critical learning through 

conversations and group work, and experiential learning, engaging with one another 

and their environment, can be achieved through participatory approaches in ESD. 
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Science's knowledge generation is an on-going process; as scientists enhance their 

knowledge and understanding, as well as people's perspectives change over time, 

scientific knowledge evolves (Barth, 2015). 

When teaching Life Sciences, it is critical to assist learners in recognizing connections 

between related topics so that they can gain a comprehensive grasp of life's nature and 

interconnection. These connections must also be formed across grades as well. Maidou 

et al. (2019) suggest that teachers should be able to explore concepts and construct 

meaning and organize learning experiences based on their local circumstances, such 

as resource availability. The goal of studying Life Sciences is to gain scientific 

information and comprehension, as well as skills in the scientific process and an 

appreciation of science's role in society (South African. DoBE, 2011).  

2.4 APPROPRIATE TEACHING APPROACHES FOR ESD 

INTEGRATION 

According to Barth (2015), teachers should be expected to have academic and 

pedagogical competence in order to teach the concept of ESD, according to the 

recommendations. According to the majority of researchers, the most effective ESD 

teaching strategies are learner-centered (Tomas, Girgenti, & Jackson, 2017), 

experiential, participatory (Lysgaard & Simovska, 2016), praxis-oriented, place-based, 

interdisciplinary (Saka & Sahintrk, 2013), inquiry-based, and transformational (Biasutti, 

2015; Biasutti & Frate, 2017; Girgenti, & Jackson, 2017).  These teaching methods 

stimulate behavioural changes as well as changes in how people think about and react 

to processes as well as knowledge. These strategies, according to Biasutti (2015), are 

favoured because they educate learners how to think. Learner-centered methods 

include fieldwork, case studies, discussions as well as inquiry-based learning and 

experiential learning (UNESCO, 2012). 

ESD promotes cooperative skills such as decision-making, critical thinking, and 

imagining future scenarios. As a result, ESD concepts necessitate a shift in how 

education is delivered today (UNESCO, 1992). It is critical that teacher education be 
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reoriented toward sustainability and gain more systemic learning and teaching models 

(Sterling, 2012). These methods depart from the traditional methods of teaching and 

learning (Jackson & Girgenti, 2017). Most teachers are aware that teaching ESD 

principles necessitates the use of specific teaching methods, such as learner-centered, 

action-oriented, and transformative-active instruction (Rieckmann, 2014). These 

interactive teaching and learning strategies inspire learners to take action to promote 

sustainable development. 

2.5 ROLE OF TEACHERS IN ADDRESSING SUSTAINABILITY ISSUES  

It is proposed that by the year 2030, education will have ensured that all learners have 

acquired the theoretical and practical knowledge required to promote sustainable 

development. Teachers have the power to shape the future by instilling in their students 

the concept of sustainable development (Mckeown, 2012). UNESCO (2004, 2005, 

2006) recommends that new professional development models be developed expressly 

for the notion of ESD, which include key skills, action-based learning models, and cross-

cultural approaches for teachers. In order to engage learners in topics like science, 

technology, and the nature of science as well as inquiry and scientific issues, it is crucial 

for science teachers at all levels to possess the competencies relating to necessary 

knowledge and skills, according to the National Science Teacher Association's (NSTA) 

report (NSTA, 2003).Furthermore, according to a study conducted by Bybee (2014), 

fundamental competences such as subject matter knowledge and pedagogical 

techniques are insufficient, and science teachers must also possess personal qualities 

such as a willingness to teach science and a personal interaction with pupils. Teachers 

are thought to be capable of preparing future generations to tackle the issues of current 

unsustainable development. As a result, teachers play an important role in creating the 

future. As a result, including ESD ideas into teacher education is critical.  

Teachers who are knowledgeable must understand the crucial role that literacy plays in 

enhancing rather than displacing science instruction. Raising learners' knowledge of 

social and environmental issues is a key component of teachers functioning as change 



30 
 

agents, according to Timm and Barth (2020), who believe that learners can bring about 

societal change. Mensah (2019) contends that teachers should consider learners as 

either future members of society who require education in order to behave differently 

from the current generation or as intermediaries who have the power to influence 

change within their own families. According to Sund (2015), teachers in ESD should see 

themselves and their teaching methods as essential to energizing and inspiring their 

learners. Teachers in the studies by Evans et al. (2017) and Sund (2015) are confident 

that teaching ESD plays a significant role in fostering ESD and that specific external 

circumstances are essential for an ESD teacher's capacity to do so. However, the 

teachers who took part in Sund's (2015) study do not think they have any control over 

these outside factors, such as (a) a school with an ESD-friendly organizational structure 

and staff, (b) a principal who encourages ESD teaching activities, and (c) learners who 

are or might be interested in ESD. Timm and Barth (2020) claim that participant 

teachers are primarily concerned with the instruction level itself. Regarding their 

competencies, they were worried about having deep subject matter expertise (SME) 

and profound content knowledge (CK) as a prerequisite for being able to teach ESD.  

The study by Mensah (2019) found that participant teachers recognize the value of 

pedagogical content knowledge (PCK), which helps them to choose themes and draft 

lesson plans that are in line with the prior experiences and interests of their learners. 

Additionally, a few of those participating teachers emphasize the idea that teaching ESD 

is more a matter of attitude than it is of knowledge and competence.  Additionally, 

communication skills are a part of ESD practice because they are necessary when 

working with external organizations to include outside viewpoints and information into 

education (Mensah, 2019). Interacting with educators from different institutions is a part 

of this skill. Norden (2018) and Sund (2015) found that the participant teachers were 

able to filter their attributes as they mention that having an interest for ESD is indicative 

of a critical attitude regarding one's profession. They support the idea of ESD or are 

"keen to" and "want" to teach ESD. In order for the ESD track to be relevant, teachers 

must take tremendous tenacity into consideration, claims Norden (2018). In order to feel 

a feeling of ownership over the lessons they teach and the learning environments they 

create, he advised teachers to have high levels of self-efficacy while in the classroom. 
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It is important for teachers to understand that they are capable agents of change so that 

they can contribute to transforming educational institutions Timm & Barth, 2020). 

Mensah (2019) contends that for teachers to succeed in ESD, they must recognize the 

value of reflecting on educational objectives and ideas. According to Mensah (2019), 

teachers need to have a high sense of self-efficacy, be passionate about ESD, be 

excited about it, and be deeply convinced of its usefulness. 

2.6 TEACHERS’ PERCEPTIONS AND ATTITUDES TOWARDS ESD  

According to Corney and Reid (2007), teachers' ability to address sustainability in their 

classrooms is dependent on their expertise as well as their ideas about subject matter 

and pedagogy. They suggest that teachers should cultivate a favourable attitude toward 

sustainability, as this may stimulate greater teacher involvement in ESD. Tomas, 

Girgenti and Jackson (2017) posit that teachers who have a favourable attitude toward 

the environment have a high level of self-efficacy for promoting ESD. Chunteng (2004) 

discovered that teaching ESD concepts requires a positive attitude toward ESD 

principles. Howlet et al., (2016) also claimed that teachers' attitudes have an impact on 

their lack of understanding and awareness of ESD. Gan & Gal (2018) explained that 

teachers in their study say they want to include ESD concepts into their lessons, but 

they require proper training to do so. Hence, it is apparent that most teachers agree that 

ESD should be included in teacher education beginning at the university level. Findings 

from Qablan (2018) revealed that participant teachers believe that incorporating ESD 

into the curriculum will have an impact on their capacity to teach about SD. Participant 

teachers also agree that beginning to teach about the notion of SD in early childhood 

education settings, such as primary schools, is critical (Qablan, 2018; Redmann et al., 

2018). However, Redmann et al. (2018) found that teachers admitted that further 

education on environmental issues is required. Hence participant teachers agreed that it 

is crucial for teachers to acquire all the skills required to integrate ESD into their 

classrooms. According to Burgener & Barth (2018), teachers’ perceptions about ESD 

influence how they prepare and teach their students for the future. Teachers in the 
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study conducted by Qablan (2018) believed that ESD knowledge, skills, and attitudes 

were not better addressed in sciences.  

The findings of Redman et al. (2018) indicated there is a gap between what is learned 

and ESD results, and they believe that ESD integration will improve the relevance of 

sciences (Sund & Gericke, 2020). It necessitates a more in-depth examination of the 

skills that scientific educators and teachers are required to possess. Burgener & Barth 

(2018) suggest that participant teachers lacked the necessary expertise and skills to 

incorporate ESD with the use of transformative teaching and learning methods 

(Karaaslan & Teksoz, 2016). It is advised that transformative learning take place, in 

which real-life challenges and examples are used. PCK should be defined not only in 

terms of subject content and pedagogical expertise, but also in terms of ESD knowledge 

and competencies (Burgener & Barth, 2018). Maidau et al. (2019) realised that teachers 

require ESD specific PCK (ESD PCK), which includes knowledge of specific sustainable 

development concerns as well as pedagogical methodologies for integrating ESD into 

their classrooms. Hence, Maidau et al. (2019) suggests that science teachers should be 

able to connect subject matter and concepts to personal and societal challenges as 

articulated in ESD discourse, according to ESD PCK. Furthermore, they added that 

science teachers require direction on how to integrate and apply ESD and change-

oriented teaching and learning experiences to life and community concerns into 

scientific instruction. 

2.7 TEACHERS’ PRACTICES OF ESD IN THEIR CLASSROOMS 

Olsson, Gericke, and Chang-Rundgren (2016) contend that teachers need to be 

educated about the environment in order to instruct learners about SD. This is because 

lack of knowledge is regarded as one of the inhibiting factors. Because the environment, 

the economy, and society are all intertwined, economic or social actions may result in 

environmental issues. Furthermore, development must encourage environmental 

conservation in order to meet economic and social needs. The biggest issue that 

teachers face in interpreting and using the new curriculum, according to Sund (2016) is 
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that they do not have an adequate knowledge base. Accordingly, teachers who lack 

pedagogical knowledge, experience, and confidence usually use rote learning, 

expository teaching, and maintain strong control over classroom activity (Uitto & 

Saloranta, 2017). The importance of teacher expertise in enhancing learners’ 

achievement has been established (Pearson et al., 2010). According to Pearson et al. 

(2010), teachers should use the same inquiry procedures in their professional 

development as they do with their learners.  

Barth, (2015) and Aceska & Nikoloski (2017) argue that for education in South Africa to 

advance, teachers must participate in courses that will inform, inspire, and motivate 

them to change how they normally teach. They must also be able to mentor their 

learners in these activities. Nonetheless, for teachers to acquire new ways of thinking 

and teaching in their classrooms, this mentorship requires a significant conceptual shift. 

Rethinking teacher preparation, curriculum, and professional development is essential 

for such changes to occur (Pearson et al., 2010). Teachers' confidence, particularly in 

learner-centered teaching approaches, must be boosted, and teachers must be able to 

inspire critical and creative thinking in their classrooms. There is a shortage of skilled 

and knowledgeable teachers for ESD principles in science instruction, according to 

Maidou et al. (2019). He claims that many science teachers are not trained as science 

teachers, which leads to insufficient knowledge, a lack of key parts of science, and a 

lack of exposure to effective learner-centered teaching. Learners should be taught how 

to actively participate in shaping society in order to ensure a long-term future 

(UNESCO, 2014; Eilks, 2015).  

In connection to general and scientific education, ESD offers guidance for educational 

research, classroom instruction at all levels, and expanding teacher preparation 

(UNESCO, 2014). It is important for teachers to have the sufficient content knowledge 

(CK), building skills (PCK), and attitude (enough willingness and drive) to meet the 

difficulties of sustainability. While the topic of what competences teachers need to 

become successful ESD teachers remains unanswered, the question of how well 

existing teaching and learning formats facilitate the development of these competencies 

also remains unanswered (Burgener & Barth, 2018; Evans et al., 2017). For science 
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teachers to be able to integrate ESD and act on it, they must first comprehend the 

issues of sustainable development and the concepts of ESD, as well as the principles 

and values (i.e., ESD content knowledge) and know the proper learning and teaching 

methodologies (i.e., the ESD pedagogy). ESD PCK is linked to the teachers’ ability to 

connect subject information and concepts with issues of importance to society's 

development (Garcia-Gonzalez et al., 2020). This indicates that if teachers concentrate 

on ESD PCK, the subject's teaching and learning will contribute to the formation of 

environmentally conscious citizens in line with evolving conceptions of scientific literacy. 

As a result, the goal of Life Sciences as a science discipline must be to help shape a 

new generation of citizens that value and comprehend sustainable development. 

2.8 INFLUENCE OF TEACHERS’ PERCEPTIONS ON THEIR 

CLASSROOM PRACTICES OF ESD  

Teachers are aware of ESD and have a decent understanding of the three pillars of SD, 

according to Adawiah and Norizan (2012), but they do not seem to understand how they 

are interrelated. Teachers are aware of how the three elements of ESD are relevant, but 

do not have a holistic grasp of it (Borg, Gericke, Höglund, and Bergman, 2014). Several 

surveys have found similar results, indicating that most teachers grasp the ideas of SD, 

however the ecological approach is the most widely recognized. Many scholars assert 

that teachers' grasp of sustainability varies, and even those with a solid comprehension 

do not comprehend how the SD components are interrelated. Many teachers' lack 

knowledge of sustainability issues is related to a lack of proper training during their 

studies (Cordina & Mifsud, 2016), which makes it difficult for them to integrate ESD in 

their classrooms. After taking an ESD course as part of their teacher education 

program, instructors' confidence in instructing about sustainability issues increased, 

according to Bezeljak et al. (2019). Many studies have shown that teachers with 

knowledge or understanding of the concept of sustainability may not necessarily be able 

to effectively teach about ESD issues (Aceska & Nikoloski, 2017), so it is critical for 

teachers to have knowledge of sustainability issues as well as pedagogical skills, 
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attitudes, and values to support teachers' confidence when integrating ESD in their 

classrooms (Bezeljak et al., 2019). 

Teachers' duties are highlighted in efforts to integrate ESD into education on a policy 

level (e.g., UN Decades, SDGs, and GAP) (UNESCO, 2014). Nonetheless, ESD is not 

firmly established in teacher training or professional standards in most countries, and it 

is largely ignored (Evans et al., 2017). Teachers' competences and dedication to 

sustainability are crucial criteria for successful implementation of ESD in schools, 

according to research (Barth, 2015; Buchanan, 2012). In order to teach ESD in the Life 

Sciences, teachers must have a favourable attitude toward ESD, as well as specialized 

subject matter knowledge and knowledge of sustainable pedagogies. 

For educational reform to be successful, instructors' views, past knowledge, and 

attitudes must be considered (Songqwaru, 2012). Unfortunately, information on 

secondary school teachers' ESD knowledge and attitudes in Life Sciences instruction is 

scarce (Burgener & Barth, 2018). Is it therefore vital to consider teachers' ESD 

knowledge, abilities, and attitudes in their teaching? It is also critical that they use 

participatory teaching and learning approaches that engage and inspire learners to 

modify their behaviour and act for long-term sustainability. Teachers' dedication, 

motivation, and novel ideas are essential for this change to ESD practices to take place 

(Evans et al., 2017). Teachers must be familiar with the topics covered in their curricula 

in order to identify possibilities for studying sustainable concerns in their classrooms 

(Songqwaru, 2012). 

The study by Maidou et al. (2019) found that there is limited policy development, poor 

coordination, a lack of teaching support, and poor resources in many schools; teachers 

lack scientific understanding of ESD issues and there is still a misunderstanding of the 

nature of sciences and its purpose in ESD issues; and pedagogical knowledge 

becomes important when teachers must make disciplinary knowledge only accessible to 

their learners. According to Eilks (2015), teachers have good attitudes toward applying 

ESD, despite their inadequate awareness of ESD theory, pedagogy, possible 

resources, and classroom materials. Teachers are believed to instruct a topic in 

accordance with their understanding of the discipline's nature and its purpose, and that 
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the materials, instructional strategies, and resources they use have an impact on their 

value orientations toward the subject matter they instruct (Sund & Gericke, 2020). It is 

suggested that ESD issues, as well as long-term instructional techniques, should be 

included in scientific PCK. It is proposed that the concept of 'ESD pedagogical content 

knowledge (ESD PCK)' be viewed as an extension of Shulmans' (1986) concept 

(Garcia-Gonzalez et al., 2020).  

2.9 ESD ACTIVITIES 

ESD learning requires active learning, whereby a variety of activities are used both 

inside and outside the classroom. It is very important that teachers maintain the interest 

of their learners when teaching to help them engage actively with the concept of ESD 

(Antonius, Haines, Jensen and Niss, 2007). These active learning activities include 

problem-based learning (effective questioning, case studies and projects), collaborative 

learning (working in groups or pairs) and simulations (debates, games and 

competitions) (Wiggins and McTighe, 2011). Problem-based learning activities such as 

projects are more complex activities that extend over weeks or months (Wiggins and 

McTighe, 2011). These kinds of activities are given to learners to address a broader 

problem embedded in a real world. One teaching strategy that keeps learners interested 

and motivated while also improving their comprehension of science topics and methods 

necessary for the sciences is collaborative learning (Major, 2019).  

A study conducted by Majola (2019) has shown that there is a significant improvement 

in performance where collaborative learning took place as there were discussions 

between the members of the group. Collaborative learning seems to be an effective 

approach for learning. These groups can be formed randomly or deliberately by the 

teacher or groups can be formed by learners. Groups function as pleasant sociological 

environments whereby group members work together with each other on the same 

problem through constant discussions (Srinivas, 2011). When solving more complicated 

issues, discussions are more beneficial so that when one is stuck, another person may 

be able to offer a proposal and others may be able to clarify. In this kind of exercise, the 
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teacher serves as a facilitator, asking questions that encourage reflection and learning. 

The teacher promotes discussion, assists learners in learning to collaborate, fosters 

communication skills among learners, encourages learners to see connections between 

the concepts, and gives learners the chance to apply their own knowledge and 

experience (Laal & Laal, 2012) 

2.10 ESD ASSESSMENT 

A key component of educational practice has always been assessment in its many 

forms. Learning is the focus of assessment. Assessment, a fundamental element of 

teaching and learning activities in schools, mediates the relationship between teachers 

and learners in the classroom (Amua-Sekyi, 2016). Assessment refers to all of the 

actions that teachers and learners engage in to collect information that might be used to 

alter teaching and learning. Depending on how the results are used, assessments have 

been divided into formative and summative categories. Since it is a part of the teaching 

and learning process and gives feedback to the teacher to help assess how well 

learners are learning, formative assessment is also known as assessment for learning 

(Tugel, 2018). Summative evaluation takes place at the end of the program to assess 

the level of learner achievement. It is known as learning evaluation and frequently takes 

the form of tests and exams. There are various techniques of evaluation, including 

group assessment, textual questions and written answers, oral questions and replies, 

and self-assessment (Maphalala, 2016). Some assessments such as project-based 

assessment are given to learners by teachers to work on a certain topic for a given 

specific time (Oyinloye & Imenda, 2019). Learners are given a topic on which to do an 

investigation. Group assessments are given to learners to work on, and the aim is to get 

good grades (Majola, 2019). Concept tests, marks, and academic reports produced 

through summative assessment are intended to assist teachers in making a final 

determination regarding a learner's achievement. According to Ssosse, Wagner and 

Hopper (2021) when assessing learners engaged in ESD practice, it is important to 

focus on the development of problem solving skills. Therefore, in order for teachers to 

judge whether learners have acquired the competencies and attitudes based on ESD 
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perspective, they should provide assessment that will help learners to reflect on their 

own learning, and increase their desire to learn and leads to new learning. Ssosse et al 

(2021) indicate that there are two most effective ways of assessing ESD, i.e., building 

up portfolios to file the results of learning activities and giving learners’ worksheets to 

reflect on each activity and write down how they felt on each activity.   

2.11 THEORETICAL FRAMEWORK 

According to Gabriel (2008), a theoretical framework is the framework that a research's 

theory is built upon. It introduces and illustrates the logic behind why the research 

problem under study exists. This section discusses the theory that underpins the study 

and the rationale behind choosing this theory in the teaching of ESD in Life Sciences 

classrooms. 

2.11.1 Pedagogical Content Knowledge theory 

The study employed PCK as a theoretical framework. This framework enabled the 

researcher to search teachers’ perceptions and practices of ESD in Life Sciences 

classrooms. PCK is a concept that is used to interpret the knowledge of teachers and is 

used to investigate the knowledge that makes one a good teacher (Rollnick & 

Mavhunga, 2017). It is the knowledge that the teachers employ in their teaching 

process. PCK was defined by Shulman (1987) as the themes that are most frequently 

covered in one's subject area, the best ways to portray those concepts, and the best 

analogies, examples, explanations, and demonstrations. Shulmans’ concept of PCK is 

centered on two important views in teaching, that is: the representation and the 

understanding of content knowledge. Shulman (1987) states that the essential skill a 

teacher should possess is the capability to translate the knowledge taught to the 

learners in a way that could be well understood. Teaching should not only incorporate 

the teacher’s skilful presentation of his/her knowledge but should include the ability to 

direct the learners to understand meaningfully the content of the knowledge (Rollnick & 

Mavhunga, 2017) 
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PCK is outlined as a concept of various elements connected with the transformation of 

content knowledge into pedagogical strategies, but it is required that PCK elements be 

discovered in a specific subject (Jing-Jing, 2014). PCK includes the prior conceptions 

that are brought to class by the learners, the knowledge of the subject from the 

teachers, and teaching that develops with time, the attitude and perceptions of teachers, 

and beliefs they have towards a subject which will also affect their teaching (Burgener & 

Barth, 2018). According to Shulman (1986), PCK includes specific knowledge for 

teaching a specific learning area, as well as being linked to the appropriate teaching of 

content; as a result, teachers must be aware of the various teaching strategies that will 

aid in teaching and learning, as well as the content teaching. PCK is defined by Rollnick 

et al. (2008) as the method teachers teach their knowledge of a curriculum subject as 

well as their attitudes toward teaching the specific learning area. Teacher attitudes were 

also included in the concept of PCK because attitudes can influence teachers' PCK. 

PCK, according to Rollnick et al. (2008), is a "transformative paradigm" in which 

teachers should be able to use new content and tactics daily in order to limit one-way 

transmission of knowledge to their learners and transform it in a way that maximizes 

understanding and learning. 

Teachers' knowledge was split into seven categories by Lee Shulman (1986), including 

content, pedagogy, curriculum, objectives, goals, learners and learning, school 

environments, educational philosophies, and pedagogical knowledge. These seven 

groups of knowledge, according to Shulman, can be defined as a distinct body of 

information that distinguishes teachers from topic specialists. PCK is a trait of a 

teacher's professional knowledge, according to Shulman (1986). PCK is a hands-on 

expertise or skill used by teachers to apply appropriate pedagogical strategies to 

approach the learners required in class, and it complements but differentiates from topic 

knowledge (Shulman, 1986). PCK assists teachers in raising awareness of learners' 

misconceptions about a particular topic and enables teachers to use suitable 

pedagogical strategies to address the learners' needs in class (Shulman, 1986). Davis 

and Krajcik (2005) added to Shulman's (1986) definition of pedagogical content 

knowledge by stating that teachers require expanded and instructive field specific PCK. 
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Teachers will need PCK to teach ESD principles in the learning area of Life Sciences in 

this study.  

 

2.11.2 PCK in Life Sciences (Teaching strategies and instructional 

methods)  

Teaching the concept of ESD brings together many viewpoints on socially significant 

topics since it is possible to mix chemistry, biology, and physics, as well as perspectives 

from economics, social sciences, and the humanities (Rollniick et al., 2008). In order to 

promote ESD that extends beyond education about sustainable development, the 

approaches of ESD necessitate the use of a skills-oriented teaching paradigm 

(McKeown, 2006). As a result, it is apparent that teachers must have specific 

understanding in order to cope with ESD. Teachers must have specialized subject 

matter understanding in those Life Sciences-related concerns that will serve as the 

foundation for beginning to teach ESD in their Life Sciences classroom. They must also 

understand how to deal with sustainability, development, and their overall significance. 

Basic understanding of the terminologies, concepts, and models utilized in the 

sustainability debate is essential. 

For understanding sustainability and sustainable development, a variety of definitions 

and models have been established (Burmeister et al., 2012). Sustainability should be 

viewed as a holistic concept that encompasses ecological, economic, and societal 

aspects. It is critical for teachers to understand the various orientations of Life Sciences 

education that suit ESD objectives in order to successfully deploy ESD in Life Sciences. 

Teachers will require acceptable ideas for connecting ESD with Life Sciences curricula, 

taking into consideration learners' prior knowledge of sustainability, and they will need to 

be able to apply a suitable repertory of pedagogies for incorporating ESD-based 

teaching into Life Sciences classrooms (Burmeister & Eilks, 2012). In order to achieve 

meaningful ESD reform in science, it is critical to invest in scientific teacher education in 

terms of their knowledge, attitudes, and beliefs. 
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2.11.3 Science PCK model  

In science, Magnusson et al. (1999) identified a PCK model to analyse the concept of 

PCK for specific subject matter. This PCK model emphasizes the elements of PCK for 

science teaching. Magnusson et al.’s model emphasizes that there is a two-way 

interaction among the components of PCK and the way in which the two-way interaction 

assists in shaping PCK elements as a whole concept (Peng, 2013). Teachers are 

required to incorporate all PCK elements for decision making in teaching. This science 

model described the five PCK components:  

1) Orientation to teaching science- nine orientations: process, academic rigour, 

didactic, conceptual change, activity-driven, discovery, project-based science, inquiry, 

and guided inquiry. 

2) Knowledge of science curriculum - specific science curricular and specific goals 

and objectives. 

3) Knowledge of learners’ understanding of science – requirements for learning and 

areas of difficulty. 

4) Knowledge of instructional strategy – science specific strategies (for any topic) 

and strategies for specific science topics.  

5) Knowledge of assessment of scientific literacy- dimensions of science learning to 

assess and methods of assessment of science learning. 

Magnusson et al.’s model of science teaching makes it simple for the integration of 

teacher knowledge. This model is used in many studies to understand teachers’ 

knowledge. The science model was used in the study to understand how teachers teach 

the concept of ESD in their Life Sciences classrooms. It enabled the research to explore 

teachers’ knowledge in teaching ESD, the skills they possess, the beliefs they have 

towards ESD, and the teaching methods and strategies they use when teaching the 

concept of ESD in Life Sciences. 

Figure 3 below shows the theoretical framework that was used in the study. The 

framework highlights the teachers’ role when integrating the concept of ESD in their Life 
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Sciences classrooms. It shows the teachers PCK and how it influences their beliefs 

about ESD or vice versa, and how the teacher knowledge and beliefs influence their 

teaching in their classrooms. 

Teacher knowledge  

 

 

 

 

 

 

 

 

                                   

 

 

 

Outcomes of teacher knowledge 

 

 

 

 

 

Figure 2.3: Summary of theoretical framework adapted from Magnusson, Krajcik 
& Borko (1999) and Rollnick, Bennett, Rhemtula, Dharsey & Ndlovu (2008). 
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2.12  CONCLUSION  

This chapter began with a literature review regarding the concept of sustainable 

development and education for sustainable development. The three sustainability pillars 

as well as their interconnectedness were described in detail. The chapter further 

discussed teachers PCK with the focus of the concept of ESD and on Life Sciences as 

a subject. The teachers’ perceptions, beliefs and attitudes towards ESD from other 

studies were also considered. The chapter advanced to present a theoretical review of 

recent research on ESD and teachers' PCK in order to comprehend teachers' 

knowledge, attitudes, and instructional strategies. 
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CHAPTER THREE 

3 RESEARCH DESIGN AND METHODOLOGY 

3.1 INTRODUCTION  

Research methodology, as defined by Kothari (2004), is a strategy for systematically 

addressing the research problem. In it, we examine the typical approaches used by 

the researcher to analyse the research problem and the rationale behind such 

approaches. This chapter will present the research paradigm, research approach, 

research design, sampling, data collection, and data analysis that were employed to 

carry out the study. 

The chapter will start off with outlining the main topic of the current study, which will be 

followed by a thorough description of the interpretivism research paradigm. A discussion 

of the paradigm will be followed by a presentation of the study's research strategy and 

design. The current study used an exploratory case study design and a qualitative 

research methodology. Data collection methods included semi-structured interviews, 

non-participant classroom observation, and document analysis. The three data 

gathering techniques were used for triangulation and were able to produce appropriate 

data to address the study's research goals. Data collected was analysed through 

thematic data analysis. 

The current study explored teacher perceptions and practices of ESD in Life Sciences 

classrooms. It specifically explored how teachers perceive the concept of ESD, how 

they integrate ESD in Life Sciences classrooms and how their perceptions influence the 

practice of ESD. To achieve this, the study aimed to address the following main 

research question: 

What are the teachers’ perceptions and practices of education for sustainable 

development in Life Sciences classrooms? 
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To answer the main research question of the study, the following research sub-

questions were addressed: 

1. How do the teachers perceive education for sustainable development teaching in 

Life Sciences? 

2. How do the teachers facilitate education for sustainable development in Life 

Sciences classroom?  

3. How do the teachers’ perceptions of education for sustainable development 

influence classroom practices? 

The main aim of the study was to explore teachers’ perceptions and practices of 

education for sustainable development in Life Sciences classrooms.  

To achieve the aim mentioned above, the study focused on the following objectives: 

4. To explore teachers’ perceptions of education for sustainable development in Life 

Sciences classrooms. 

5. To explore how teachers facilitate education for sustainable development in Life 

Sciences classrooms. 

6. To examine how teachers’ perceptions of education for sustainable development 

influence classroom practice. 

 

3.2 RESEARCH PARADIGM 

An interpretivist paradigm was used because interpretivism stresses different forms of 

reality (Hartley, 2010). It focuses on the experiences of people, understanding and the 

nature of knowledge hence I focused on the views, perceptions and ways of teaching. 

Guba and Lincoln (1994) contend that because social conceptions are subjective and 

flexible, only interaction between the researcher and the participants will allow for the 

elicitation and improvement of individual conceptions. The use of an interpretive 

approach enabled me to understand the world from an individual’s views through the 

experiences of teachers. This approach follows a worldview whereby the perceptions 

are shaped by peoples’ experiences (Maree, 2010). According to Thomas (2009), 
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paradigms are shared beliefs within a specific field of study, the way that scholars think, 

and the guidelines for conducting research. Mugo (2011) also argues that the purpose 

of an interpretative paradigm is to establish how people comprehend the setting in 

which they live and work. This study aimed to explore teachers’ perceptions of ESD 

development in their daily teaching classrooms and explore how their perceptions 

influence their classroom practice. This was done through semi-structured interviews 

that allowed participants to voice their experiences in teaching education for sustainable 

development in Life Sciences classrooms. The interaction with teachers during semi-

structured interviews enabled teachers to share their experiences through their voices 

and gave the researcher access to data of the integration of ESD in their Life Sciences 

classrooms. The goal of the study was to interpret the teachers' experiences using 

semi-structured interviews and classroom observations because the participants were 

teachers who actually taught Life Sciences. This choice of an interpretative paradigm 

was motivated by the fact that it recognises the multiple interpretations as being equally 

valid.  

3.3 RESEARCH APPROACH 

A qualitative research approach was employed in the study. Baytek et al. (2011) state 

that it is a process that makes inquiries to understand the behaviour of humans. This 

research method helped the researcher to explore the teachers’ perceptions and 

practices of ESD in Life Sciences classrooms using a PCK lens. Creswell (2014) states 

that in a qualitative research approach, the words and opinions from the participants are 

analysed to understand the phenomenon. Through this research method the researcher 

describes peoples’ experiences about a particular phenomenon (Creswell, 2014; 

Frankel & Wallen, 2009; Giorgi, 2009). Creswell (2007) states that in a qualitative 

research approach, the researcher gets a chance to study individuals and accumulate 

their views and experiences. The researcher serves as an inquirer who attempts to get 

meaning through understanding and promotes opinions to the way we purview the world 

(Shank, 2006). The study relied on qualitative data hence it was important that data be 
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drawn from Life Sciences teachers to understand not only their experiences but also the 

factors that influenced the experiences.  

Researchers accumulate information from the perspective of the participants in the 

research through qualitative methods such as observation of participants and interviews 

(Lester, 1999). The narratives were made of what is told by the teachers regarding their 

experiences in teaching ESD in Life Sciences classrooms. Yin (2003) expresses that a 

qualitative approach refers to research that involves a practical and detailed 

investigation of a phenomenon that occurs in a real-life setting. The goal of this 

qualitative approach was to develop multiple interpretations of existing Life Sciences 

teacher perceptions and practices by exploring teacher perceptions of ESD, the 

teaching strategies teachers employed when integrating ESD and the influence of their 

perceptions on ESD practice. Through one-on-one semi-structured interviews with 

participants, classroom observations and document analysis (lesson plans), the 

researcher was able to directly gather data from them (Mohajan, 2018).  

Through an in-depth review of the topic, the researcher was able to gain an 

understanding of the phenomenon under study, in relation to the meaning’s participants 

ascribed in their classrooms. To fully comprehend the study, a detailed report on 

teacher perceptions and practices of ESD was necessary, which was made possible 

using the qualitative research approach (Khaldi, 2017). By methodically employing 

suitably assertive, reliable, and ethically appropriate techniques, the researcher showed 

a great deal of flexibility in his pursuit of data generation and analysis on teacher views 

and practices (Ronoh, 2017). 

3.4 RESEARCH DESIGN 

A case study is described by Bromley (1991) as a systemic investigation into an event 

or a group of connected events with the goal of characterizing and understanding the 

phenomena of interest. The study used an exploratory case study design, which is 

characterized as a case study intended to explore circumstances when the intervention 

being evaluated has no obvious, singular set of outcomes (Yin, 2003). An exploratory 
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design allowed a researcher to explore an area about which he/she has little or no 

knowledge (Yin, 2014). It is an exploratory case study as it provides an in-depth 

exploration of “what” and “how” the phenomenon under study is carried out in their Life 

Sciences classrooms (Creswell, 2009). Johnson and Christensen (2008) contend that a 

case study is holistic as it exists in real-life. A case study is used to describe and 

examine a person individually (e.g., his or her activities), a group of people (e.g., 

teaching staff), individual institution or a problem, processes, phenomenon, or event in a 

particular institution (Sagadin & Bertoncelj, 1991).  

This design was used because the aim of the study was to explore teachers’ 

perceptions of ESD and how ESD is practiced in Life Sciences classrooms. The data 

gathering technique associated with this case study was one-on-one semi structured 

interviews, classroom observations as well as document analysis of lesson plans. The 

intervention of this research is the ESD curriculum innovation, i.e., the implementation 

of a curriculum innovation to help teachers practice ESD successfully when teaching 

Life Sciences.  Teachers need to be well equipped with the knowledge and the concept 

of ESD for them to practice it in their classrooms. Because it allowed for an in-depth 

investigation of the varied daily practices of Life Sciences teaching practices, an 

exploratory case study methodology produced rich data of great depth (Crowe et al., 

2011). The following benefits were provided to the researcher by the exploratory case 

study design. (Hill, 2017): 

➢ A researcher was provided with a great flexibility during data collection, 

➢ A researcher had an opportunity to investigate deeper into the instructor methods 

used for ESD integration 

➢ The researcher was able to gain deeper understanding of teacher perceptions 

and practices and how their perceptions influenced their practices (Justus, 2017). 

In order to align with the main research problem, the exploratory case study approach 

helped to provide a comprehensive and in-depth understanding of teacher perceptions 

and practice (Harrison et al., 2017). 
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3.5 PARTICIPANTS SELECTION (SAMPLING) 

3.5.1 Study setting 

The study was conducted in Phuthaditjhaba which falls under Thabo Mofutsanyana 

District of Education in the Free State. Phuthaditjaba is a rural area that consists of both 

public schools and private schools. Data were collected from teachers in circuit 10 of 

Thabo Mofutsanyana district. The researcher chose Thabo Mofutsanyana district in 

Phuthaditjhaba because she had taught in the district for five years in secondary 

(public) schools. The desire to conduct the study and the identification of the problem 

were driven by this experience. The researcher was interested in exploring how 

teachers perceive and practice ESD in their Life sciences classrooms and how their 

perceptions influence their practice in this rural area.  

3.5.2 Study population 

A population is defined as a group of people, objects, species, etc. that contains the 

elements of anything you want to study (Mothokwa, 2011). It is a group of individuals 

that are known to have similar characteristics and can participate in the study (Asimah 

et al., 2017). The study consists of three grade 10-12 Life Sciences teachers from 

Phuthaditjhaba in the Free State with more than two years of teaching Life Sciences in 

the Further Education and Training (FET) phase. These teachers were at school in 

circuit 10 of Thabo-Mofutsanyana district.  

3.5.3 Participant selection 

Sampling was defined by Gentles, Charles, Ploeg, and McKibbon (2015) as the choice 

of particular data sources from which data are gathered to satisfy the research 

objectives. Etikan and Bala (2017) state that the researcher should judge the 

participants who he/she believes will supply only useful information to meet the goals of 

the study. The participants for the study were purposefully sampled.  According to Alvin 

(2016) only teachers who satisfy the requirements of the study and meet the needs of 

the criteria should be approached because they are believed to bring the best 

information that is needed for the study. Hence, they should be selected with the 
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purpose of sharing information that will be of benefit and who are willing to share such 

information (Etikan & Bala 2017). The researcher required participants who would be 

able to offer the necessary data in order to collect the information for the study and to 

address the research questions. For this study, the population comprised of Life 

Sciences teachers of circuit 10 in Thabo Mofutsanyana district. Three teachers from 

Phuthaditjhaba were selected based on the following criteria: 

• They taught Life Sciences in secondary school (grades 10-12) 

• Their number of years of teaching Life Sciences, i.e., at least two years of 

teaching experience incorporating ESD in their teaching 

Participants were chosen according to these criteria and were believed to provide 

detailed and reliable information for which the researcher is looking. The reason the 

researcher chose participants according to these criteria was because of the aim of the 

study which is to explore teachers’ perceptions and practices of ESD in Life Sciences 

classrooms hence only teachers who are qualified to teach Life Science are fit for the 

study and only those who have been teaching and practicing ESD for more than three 

years can provide sufficient information required for the study. According to Patton 

(2002) there is no fixed principle regarding to sampling size in a qualitative study. Hence 

the three selected participants represented a population of Life Sciences teachers and 

provided adequate information needed to produce reliable and fair results. All 

reasonable precautions were made to ensure protection of the participants. Letters were 

sent to the selected participants’ schools explaining the aim of the study and all consent 

forms were issued and signed.  

By purposive selection, the researcher was able to explore the research questions in 

great depth. The researcher also works in the same circuit as the participants so it was 

easy to identify participants that will provide relevant information needed for the study. 

Two of the participants were Departmental heads (Post level 2) of the department of 

Life Sciences and one participant was a post level 1 teacher teaching grade 12 only. 
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3.6 INSTRUMENTATION AND DATA COLLECTION TECHNIQUES 

Because it produced the data needed to answer the study questions, data collection is a 

crucial component of research.  Three methods were employed in this qualitative study 

to gather data. The three techniques are semi-structured one-on-one interviews, 

classroom observations, and lesson plan document analysis. I'll give a brief description 

of the significance of the study's data collection techniques. 

3.6.1 Semi-structured interviews 

Through interviews, the researcher can gather an extensive and varied set of data in a 

less formal setting. Unlike questionnaires where specific information is acquired, 

interviews allow for an extensive examination of the interviewee’s opinions, experiences 

and feelings. According to Sproull (1995), the advantages of interviews include:  

• Learning information directly from the people involved.  

• Gives the researcher the chance to go further and learn why people behave in 

certain ways.   

• Enables information to be clarified as it is presented.  

• It provides possibilities to clarify and confirm previously gathered data and to 

explain difficult facts.   

The interviews consisted of a set of predetermined questions. This strategy was used to 

gain required information about the perceptions and practices of ESD the teachers have 

in their Life Science classrooms. According to Seidman (2013), interviews are 

appropriate for understanding and exploring the experiences of other people with an 

interest in opinions about the experience they have with the phenomenon under study. 

Creswell (2007) also states that although interviews are costly and time consuming, 

they are the most relevant method to use to collect data. Semi-structured interviews 

allowed flexibility for follow up questions and allowed the researcher to discuss topics in 

detail and probe for more clarity where answers were not clear. This data collection 

method was relevant for this study as only three Life Sciences teachers were 

interviewed.  
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When there are only a few participants in a study, as there were in this one since only 

three were chosen, semi-structured interviews are the best option. Semi-structured 

interviews, according to Stewart, Treasure, and Chadwick (2008), consist of a few core 

questions that outline the topics to be covered in research but also give the interviewer 

and participant an opportunity to examine a concept in greater depth. Three Life 

Sciences teachers were interviewed in the present study. The participants were 

allocated 30-40 minutes duration for the recorded interviews. Interviews were conducted 

telephonically as participants’ schedules were tight due to grade 12 extra-classes. This 

was also for participants to be comfortable so that they provide the information that was 

required for the study. Permission was obtained from the participants to record the 

interview with the use of an audio tape. Interviews addressed the main question and the 

question of how teachers perceive ESD teaching in Life Sciences. The researcher 

managed get information about the perceptions teachers have about the concept of 

ESD and how they have been teaching it. 

3.6.2 Classroom observations  

Classroom observations were the second strategy that was used for data collection for 

the purpose of triangulation. Croll (1986) defined an observation as an attempt to 

characterize a process that is happening at a certain time. When doing lesson 

observations, the researcher observes an event first-hand, notes their perceptions, and 

assesses the significance of the observed behavior (Somekh, 2011).  The advantage of 

observations is that the researcher is in contact with the field and the participants they 

are observing. They let the researcher to observe the participants' experiences, 

activities, and interactions with the environment first-hand, producing precise 

descriptions of those events. In addition, observations provide an opportunity for the 

researcher to compare what is written in documents or said during conversations to 

what takes place. Patton (2002) opines that observations are important tools to gather 

data because they allow the researcher to get an understanding that could be missed if 

they depended on other descriptions of the setting.  

The reason for choosing class observation as a second strategy is because the 

researcher wanted to know the teachers’ perceptions towards ESD teaching and their 
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PCK and compare how the responses from the teachers’ interviews are reflected in their 

teaching in classrooms. In the present study, all three participants were observed 

teaching ESD and only one classroom observation was conducted for each teacher. 

The researcher received permission from the principal to visit teachers in their 

classrooms to observe their lessons. Classroom observations addressed the question of 

how teachers facilitate ESD and how their perceptions influence classroom practices. 

The researcher was provided an opportunity to see how teachers teach the concept of 

ESD as well as their attitude towards ESD. Only the activities connected to what the 

teachers did and said while integrating ESD were captured on audio and field notes. 

The data from lesson observations are presented as Vignette pictures that capture 

episodes of classroom practice. A vignette is a qualitative research technique that 

presents a plausible description of a situation and can be used to encourage 

conversation with individuals or groups on a particular subject (Bennet, 2016). They 

reveal participants perceptions, values, social norms or impressions of events. 

According to Maree (2014), there are many advantages of observation in qualitative 

research such as: 

• The gathering of information necessary to interpret the occurrence seen involves 

the researcher directly. 

• The researcher is allowed to see what people do, rather than what they say they 

do. 

3.6.2.1 Non-participant observer 

During classroom observations, the role of a researcher is to observe the lesson and 

not take part in it. Non-participant observation according to Liu and Maitlis (2010) is 

where the researcher observes individuals or groups without getting involved in the 

activity performed by the participant. The researcher in this method collects data without 

having to interact directly with their participants (Williams, 2008). It involves observing a 

lesson without actively participating in the lesson. Harvey (2012) stated that the role of a 

researcher during observations is to observe social behaviour at first hand, without 
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joining in. Therefore, the researcher in this strategy has an observational role, a non-

participant who will not intervene or participate in the teaching. 

3.6.3 Document analysis  

Document analysis was another strategy that was used in the study which is examining 

lesson plans designed by the Life Sciences teachers. Bowen (2009) defined document 

analysis as a systematic procedure for evaluating or assessing a document that could 

be either printed or was electronic material. To get meaning, comprehension, and 

develop verified knowledge, the data collected must be evaluated and interpreted, just 

like with any other approach (Corbin & Strauss, 2008). Three lesson plans were 

analysed. One of the advantages of collecting documents is that all the information that 

appears on the lesson plans are from the teachers as they are the ones who created 

them (Creswell, 2007). Lesson plan analysis provided information of how the teachers 

plan to integrate the concept of ESD in the teaching, the teaching strategies they use, 

how they engage learners in their teaching as well as how they assess them. To 

analyse lesson plans, texts that are ESD related in teachers’ lesson plans and 

observation notes were identified. The identified texts that reflected any of the ESD 

concepts or teachers PCK were highlighted and coded and placed under categories. 

3.6.4 Pilot testing  

Before conducting this exploratory study, a pilot test is usually conducted to assess the 

procedures and usability of the data collection processes. Pilot studies are described as 

a subset of feasibility studies aimed to assess whether the study can be done and to 

test the aspects of study design and processes to be implemented in the exploratory 

study (Kim, 2010). According to Doody & Doody (2015), pilot tests are usually carried 

out to assess the technique's practicality, the validity of the questionnaires and 

interviews, as well as how they interact in a particular context. It is also thought to reveal 

potential ethical and practical problems. The researcher's objectives in carrying out a 

pilot study were: 

➢ To define and redefine the instruments used to collect data (Janghorban, 

Roodsari & Taghipour, 2014).  
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➢ To assess how usable the interview protocol and classroom observation guide 

was (Fraser et al., 2018).  

➢ To determine any possible challenges related to the collection of data and 

analysis.   

➢ To train the novice researcher and provide an opportunity to increase their 

confidence in conducting qualitative research (Williams-McBean, 2019). 

One Life Sciences teacher from Thabo Mofuntsanyana district participated in a pilot 

testing. The teacher was teaching grade 10 and 11 in a school situated in 

Phuthaditjhaba. An interview was held before classroom observation. The participant 

enabled the researcher to realise the order of questions and the appropriateness of the 

question items. The participant was able to answer all the questions as listed in the 

interview protocol. Therefore, there were no changes made to the interview protocol and 

enabled the researcher to answer the research questions of the study. One lesson was 

observed from the participant and one lesson plan was provided by the participant and 

was analysed.  The pilot testing was beneficial and was able to prepare the researcher 

for the actual data collection of the study. 

3.7 DATA ANALYSIS APPROACH 

Creswell (2009) states that the researchers’ role is to learn how and why things take 

place in a specific way. Data analysis, according to Kawulich (2004), is a method a 

researcher employs to support a narrative and its interpretation. During the process, 

data are organized, reduced through summarization and categorization, and themes in 

the data are found and connected. Data analysis, according to Mohajan (2018), is a 

dynamic process that entails fusing together the data that has been acquired, finding 

themes, and defining key concepts or meaning units, as well as other materials 

gathered from the literature. In this qualitative study, the contributions made by the 

participants were analyzed using a qualitative data analysis approach in order to 

comprehend the significance of the qualitative data (Mohammed, Ragab, & Arisha, 

2016). The use of a qualitative data analysis enabled the researcher to learn more 

about the perceptions and practices of ESD from the participants and acquired a deeper 



56 
 

knowledge of the real teacher perceptions and practices in their classrooms 

(Mohammed et al., 2016). According to Mohammed et al. (2016), there are different 

types of data analysis approaches: thematic analysis, content analysis, performative 

analysis, structural analysis, discourse analysis and interactional analysis. Jamieson 

(2016) states that the most employed data analysis approaches are thematic analysis 

and content analysis. In the present study, thematic and content data analysis are the 

strategies used. Large quantities of texts are systematically categorized and coded as 

part of content analysis with the goal of finding participant use of words (Mohammed et 

al., 2016). According to Kalpokaite and Radivojevic (2019), there are similarities 

between content analysis and document analysis. They found that both methods 

identify themes, patterns and profiles.  

Content analysis was an approach used to identify texts that are ESD related concepts 

in teachers’ lesson plans and observation notes. The identified texts that reflected any 

of the ESD concepts or teachers PCK were highlighted and coded and placed under 

categories. Data from the exploratory interviews were used to answer the first and third 

research questions that are based on teachers’ perceptions and the influence of their 

perceptions in their classroom practice and the data collected from the classroom 

observations answered the second question based on the integration of ESD in their 

classrooms. Content analysis, according to Kalpokaite and Radivojevic (2019), differs 

from thematic analysis in that it employs deductive strategies to identify data that will 

support the existing theoretical or conceptual knowledge, whereas thematic analysis 

employs inductive strategies to analyse data, resulting in the development of theory.   

3.7.1   Thematic data analysis 

Creswell (2009) states that the researchers’ role is to learn how and why things take 

place in a specific way. Thematic data analysis is the strategy that was used to analyse 

data in the present study. According to Braun and Clark (2006), thematic data analysis 

is a technique for finding, analyzing, and reporting patterns (themes) within data. The 

theoretical conceptual frameworks and literature research conducted in chapter 2 

influenced the themes. As a result, the information gathered for the study was arranged 

in accordance with pertinent themes that addressed the stated research questions. A 
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smartphone was used to record the interviews with the teachers. To transcribe the 

interviews (from an audio to text) an App called Otter was used. The audios and 

transcripts were saved in a memory stick. The transcripts were sent to the participants 

to confirm if what is written is what came from them and is expressed the way they 

intended. This was done to establish authenticity of the results (Hatch, 2002; Creswell, 

2009).  The data were analyzed thematically as words that come from the participants. 

The researcher was able to connect and interpret data by recognizing patterns, themes 

and categories (Johnson & Christen, 2008). A pattern was formed when a word 

emerged many times in the data and a group of the same words called a theme was 

formed. The themes were therefore set into categories which established a connection 

among the information (Creswell, 2009). When themes have been identified, the 

researcher categorized the information and analyzed the patterns of the information. 

The themes were prepared and used in the final report. Descriptive field notes were 

summarized from the classroom observations as well as the lesson plans from the 

teachers to develop themes and categories. Themes were generated and organized 

based on the sub-questions of the study to understand teachers’ perceptions and 

practices of ESD in Life Sciences classrooms.  

3.7.2 Thematic analysis sequence 

According to Maguire and Delahunt (2017), there is a six-step approach to thematic 

data analysis. The six-steps can be divided into three steps. The first step is where data 

that includes verbatim and transcription of audio files is compiled. In this step, the 

researcher familiarised herself with data that were acquired to know and grasp the 

meaning behind the data collected. The second step is where coding took place. It is 

whereby the researcher dismantled the data and formed categories. Here the 

researcher used raw data and identifies themes, codes and concepts. And the last step 

is whereby the emerged codes from the data were used to form themes. The detailed 

six-step approach is discussed below and represents figure 3.1.   
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Figure 3.1: Six-step thematic analysis approach. Source: Maguire and Delahunt 
(2017) 

3.7.2.1 Organisation of data 

At this stage, the collected data were prepared and organised by the researcher.  The 

audio data from the semi-structured interviews and classroom observations were 

transcribed into text verbatim (Jamieson, 2016). An app called Otter was used to 

transcribe the data from both semi-structured interviews and classroom observations of 

each participant. The field notes of data collected from each participant were typed and 

read. This was done to for texts and other aspects of editing (Jameison, 2016). 

3.7.2.2 Reading through data 

The researcher went through each script that had been transcribed in this step in order 

to interpret the information gathered and understand its overall significance. By 

observing the similarities and contrasts among data sets, the researcher was able to 

• Organisation of data

• Prepartion of field notes ad verbatim transcription of audio dataStep 1
• Reading through data

• Reading of field notes and transcriptsStep 2
• Data coding

• Marking of texts as per reseacrh sub-question and initial codingStep 3

• Generation of themes

• Grouping of codes into categories and themesStep 4
• Description of themes

• Description of themes by analysis of categoriesStep 5
• Results inteprettion

• Further sythesis of finingsStep 6
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create an overall idea of the themes and categories at this point. The researcher took 

care to read over the data without introducing any personal bias (Jamesion, 2016). 

3.7.2.3 Data coding 

This step involves the formation of segments of data sets in each script and defines 

their meanings (Jameison, 2016). The scripts from both semi-structured interviews and 

classroom observations were highlighted with coloured highlighters into segments and 

were arranged per research sub-question and each category or theme had its own 

specific colour. The analysis of the lesson plans yielded more data, and new categories 

arose, then data were recorded to ensure constant comparison and new themes were 

developed (Theron, 2015).  

3.7.2.4 Generation of themes 

The previously defined categories and themes were read, clarified, and given new 

names in accordance with their primary concepts (Jasmeison, 2016). To help with the 

main research question, they were then organized into codes that captured the overall 

essence of each category (Maguire & Delahunt, 2017). The researcher made sure that 

the themes were relevant to Life Sciences teachers' activities and attitudes of ESD.    

3.7.2.5 Description of themes 

The themes and categories generated will be discussed in detail in chapter 4. A 

summary of the themes and categories will be presented in figure 4.2 and table 4.1. 

During this step, the researcher looked for patterns between themes and used the 

relevant literature to interpret the data (Theron, 2015). The data collected from semi-

structured interviews and classroom observations were combined with data from lesson 

plans with the aim of finding the link and interaction between the themes and their 

categories (Maguire & Delahunt, 2017). 

3.7.2.6 Results interpretation 

The data were analysed with the aim of answering the main research question: What 

are teacher perceptions and practices of ESD in Life Sciences classrooms? To answer 
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this question, a further analysis of the findings will be reported in chapter 4 and will be 

discussed in chapter 5 of the present study (Maguire & Delahunt, 2017). 

3.8 VALIDITY AND TRUSTWORTHINESS  

Noble and Smith (2015) contend that it's important to assess the quality of all research. 

According to Mahajan (2018), in qualitative research, the study's reliability and validity 

are examined to determine its overall quality. The researcher used data collection tools 

and a methodology for her investigation. To make sure that the questions posed were in 

line with the purpose of the study, the appendix list includes the semi-structured 

interview guide and the classroom observation procedure (Kaindume, 2018). 

3.8.1 Validity 

Validity is described as truthfulness and authenticity by Merriam (2009). In a qualitative 

study, validity implies the application of various strategies including member checking, 

peer examination, triangulation of data, and flexibility (Merriam, 2009). Brantley (2009) 

claims that the validity of a qualitative study aids in establishing a connection between 

the data and the phenomenon. Researchers who use qualitative techniques present 

accurate, reasonable, and fair descriptions of the viewpoint of the people who have 

experienced a specific phenomenon on a daily basis. In a qualitative method, internal 

validity means the researcher is expected to show that the results are credible from the 

participants’ view (Brantley, 2009). External validity means the power to transpose the 

results of one study to the other setting (Brantley, 2009; Merriam, 2009).  

In the present study, triangulation was used to increase the validity of data 

interpretations. Triangulation means that two or more methods of collecting data are 

used to express human behaviour (Cohen et al., 2007). According to Honorene (2017), 

the goal of triangulation is to produce a detailed, informative and balanced picture of the 

phenomenon under study. In the present study, the researcher employed semi-

structured interviews, classroom observations and document (lesson plan) analysis as 

triangulation to strengthen the study’s credibility and build trustworthiness (Mohajan, 
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2018). The three data collection techniques were used in the study to collect information 

and answer the research sub-questions. The lesson observations and the lesson plan 

analysis were used to cross-verify the data collected in the semi-structured interviews. 

The researcher also used field notes, transcribed observations and teachers’ evaluation 

questions to follow the recontextualization process. The process of validity was ongoing 

throughout the study. The validation process ensured that the researcher minimises 

biasness (Mohajan, 2016) and the corroboration of the findings ensured that there were 

no conflicting findings.   

3.8.2 TRUSTWORTHINESS 

In a qualitative research, credibility aims to maintain the debate that the findings are 

"worth paying attention to" (Cuba & Lincoln, 2005: 34). The process by which the 

researcher presents acceptable, transparent, and appropriate representations of 

assumptions and data analysis procedures is known as "trustworthiness". According to 

Nowell et al. (2017) the researcher should ensure that data analysis is conducted in an 

exact, consistent and thorough manner to establish the study’s reliability. I ensured 

trustworthiness by describing in full the process that will be undertaken to add on the 

internal validity of the study. Trustworthiness was used in the study to demonstrate that 

the theme analysis's findings are deserving of consideration (Nowell et al., 2017). In this 

qualitative study, trustworthiness was assessed using the four connected and 

interdependent techniques of credibility, dependability, transferability, and conformability 

(Lemon & Hayes, 2020). 

3.8.2.1 Credibility 

According to Moser and Korstjens (2018), credibility is concerned with the truth-value 

part of the qualitative investigation. In the current study, the researcher made sure that 

the study's conclusions were based on participant data and correctly interpreted as their 

original points of view (Anney, 2016). Persistent observation, triangulation, and member 

verification are just a few of the techniques used to assure the validity of a qualitative 

study (Moser & Korstjens, 2018).  In this study, I employed member checking for the 

credibility of the results. During member checking, participants can give their input on 



62 
 

the accuracy of the interpreted interviews. The member checking process involves 

participants checking the accuracy of the interpreted data provided in their interview. 

According to Carlson (2010), member checking is an efficient manner of determining if 

the data analysis is congruent. It gives the participants the chance to edit, clarify, and 

elaborate the interpreted themes and patterns that the researcher had recorded. In 

addition, to ensure the credibility of the study, three data collection tools were used at 

different times (Moser & Korstjens, 2018). Semi-structured interviews were triangulated 

with classroom observations and document (lesson plan) analysis (Anney, 2014).  

3.8.2.2 Dependability 

According to Nowell et al. (2017), the researcher had to make sure that the data 

analysis was logical, traceable, and well-documented. According to Moser and 

Karstjens (2018), dependability emphasizes the study's consistency component. All the 

processes and the phases of research are clearly explained in the study such as the 

choice of methodology (paradigm), the study design (exploratory case study), research 

approach (qualitative approach). Furthermore, a detailed explanation of how data was 

collected using semi-structured interviews, classroom observations and document 

analysis was provided. Thematic data analysis was also described in detail. By 

reporting themes that were consistent with the information from the transcripts, the 

researcher in this study ensured the consistency and dependability of the findings (Hadi 

& Closs, 2016). The researcher ensured that she avoids any personal influence during 

classroom observations by not being involved in the planning. The researcher was a 

non-participant during classroom observation; the participants conducted their normal 

lessons according to the annual teaching plan recommended by the CAPS document 

(Jameison, 2016). 

3.8.2.3 Transferability 

External validity, according to Nowell et al. (2017), refers to the extent to which the 

study's conclusions may be extended to different contexts, which implies that the work's 

findings can be used to benefit a larger population. According to Nowell et al. (2016), 

the results of a qualitative research study can only be implemented on a case-by-case 
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basis and cannot be generalized to the entire community. In the present study, only 

three Life Sciences teachers participated, therefore, the findings may not be applicable 

in other contexts (Jamieson, 2016). The researcher provided all the details of the study 

methodology to establish transferability by clearly describing the purposeful selection 

process of the participants of the study (Moser & Korstjens, 2018). The purposeful 

sampling followed a criterion that was applied uniformly to all the participant teachers 

that had taught Life Sciences for more than two years and that they integrated ESD in 

their lessons.  

3.8.2.4  Confirmability 

Confirmability in a qualitative study indicates that the findings of the study are not 

biased and have no interest and perspectives of the researcher but rather function 

solely of the respondents and conditions of the inquiry (Moon, Brewer, Januchowski-

Hartley, Adams and Blackman, 2016). In this study, to achieve confirmability, the 

qualitative research data collection methods that were used were clearly described. In 

order to demonstrate that the stated findings are solely based on data acquired from the 

participants who taught Life Sciences, the purposeful sampling technique of participants 

was thoroughly explained. By ensuring that her findings and interpretations were based 

on accurate data and contained statements from participants, the researcher further 

highlighted how the interpretations of the data relate to the conclusions reached (Anney, 

2014). Moser and Korstjens (2018) states that confirmability can only be established 

once credibility, transferability and dependability have been provided. 

3.9 ETHICAL CONSIDERATION 

In the current study, the researcher made sure to follow guidelines for ethics in order to 

respect the participants' dignity and publish a thoroughly researched study (Akaranga & 

Makau, 2016). There was a total of three participants in the study from Phuthaditjhaba, 

Thabo Mofutsanyana district. Firstly, I began by applying for ethical clearance from the 

University of the Free State Ethics committee and permission was obtained. Then 

application was made to the Head of the Department of Basic Education of the Free 
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State Department (Thabo Mofutsanyane district) to grant me a permit for collecting data 

from schools. Letters to the gatekeepers of the schools were sent to ask permission to 

conduct research in their schools and permission was obtained. All selected participants 

received participation letters requesting them to participate in the study voluntarily.  

To establish trust with the participants, they were ensured of anonymity and 

confidentially. Participants were assigned pseudonyms for confidentiality. The 

pseudonyms for interview participants were participant 1, participant 2, etc. This 

anonymity encouraged participants to openly discuss their information and experiences 

with the research in all honesty and truth (Farrimond, 2017). Participants understood 

that by sharing their experiences with the researcher will not cause any harm. Consent 

and agreement forms for participating in the study were supplied to all the participants. 

All participants signed willing and opted to be part of the study with an understanding 

that the participation is voluntarily. No data was collected from the learners, only 

participating teachers were allowed to share their information. According to Parveen 

and Showkat (2017), there are principles that the researcher should abide by when 

conducting a study. The principles include respect for participants which relates to 

advocacy for and the safety of the participants during the entire research process. The 

researcher ensured that great care was given to the participants when conducting the 

study and ensured that their rights were not violated. These rights include respecting 

their religions, values, cultures and economic status (Parveen & Showkat, 2017). 

Participants were protected as reasonable precautions were made (Akaranga & Makau, 

2016). The participants were informed of their ability to decline or withdraw from the 

study at any time, and their confidentiality was guaranteed. All the data collected from 

the participants were saved and protected as hard copies were locked in a cupboard 

while electronic copies were saved in a memory stick and lock with the hard copies in a 

cupboard. The information supplied by the participants is only accessible by the 

researcher and the supervisor. Akaranga and Makau (2016) state that participants 

should be informed about the goal of the study and the advantages of participating. The 

aim of the study was explained clearly at the beginning of the interviews. The 

participants knew and understood that there were no financial benefits involved when 
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they partake in the study to avoid deception. Even though there were barely risks, the 

researcher made sure that participants were aware of them (Parveen & Showkat, 2017). 

The researcher also ensured that no data used in the study is fabricated and falsified; 

the conclusions made were entirely based on the information provided by the 

participants (Akaranga & Makau, 2016). To avoid misinterpretations by the researcher, 

the transcripts were sent to the participants for review and to confirm that what is on the 

transcripts is exactly what they said and do corrections if necessary. During classroom 

observations, the researcher ensured that she focuses only on how ESD is integrated in 

their classrooms. The researcher ensured that the data reported was truthful and 

avoided data duplication.  

3.10  LIMITATIONS AND DELIMITATIONS 

3.10.1 Limitations 

The present study was a qualitative research approach; as a result, the findings cannot 

be applied to a larger teacher population as the number of the sampled participants was 

quite small and unique. Because the study was conducted in Thabo-Mofutsanyane 

district located in Phuthaditjhaba, three qualified professional teachers with experience 

in teaching ESD topics in the Life Sciences made up the small sample of participants in 

the study. According to Mohajan (2018), in order to address bias issues, the viewpoints 

of the researcher and the participants must be outlined. Since the researcher is also a 

Life Sciences teacher, to counter the effect of biasness, the data collected were 

triangulated as three data collection methods were employed.  

3.10.2 Delimitations 

The first delimitation is related to the interviews that were limited only to qualified 

professional teachers who had two years of teaching experience or more teaching ESD 

in Life Sciences classrooms in Phuthaditjhaba. The participants were not limited by age 

or gender, but the study was limited to only one district. The study intended to 

understand teachers’ perceptions and practices for teaching ESD in Life Sciences using 
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a PCK framework. Therefore, the study only interviewed three teachers from schools in 

Phuthaditjhaba. The number of the participants was influenced by the time the data was 

collected for the study. Cropley (2015) states that in qualitative methods, it is necessary 

to be in contact with the participants to persuade them to give up their time. The data 

were collected during the third term of the schools’ calendar when teachers are busy 

with the preparations of the final examinations, as a result, most teachers could not 

participate in the study while some withdrew. The participants represented Life 

Sciences in different grades (10-12). All the teachers who participated in the study 

taught grade 12 hence they could not have enough time to conduct interviews face-to-

face but rather suggested that telephonic interviews be conducted when they get home 

after work.  

3.11  CONCLUSION 

This chapter examined a qualitative research methodology that was conducted in the 

study and the significance of this method for exploring teachers’ perceptions and 

practices of ESD in Life Sciences classrooms. Selected participants participated in 

semi-structured interviews as well as classroom observations and lesson plan analysis 

for triangulation. The study's data collection was analyzed using a thematic approach.  

All data gathering instruments that were used are explained clearly how they helped to 

achieve and answer the research questions of the study.  
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CHAPTER FOUR 

4 PRESENTATION AND DISCUSSION OF FINDINGS 

4.1 INTRODUCTION TO THE DATA 

The aim of this chapter is to present the findings and analysis of the data collected. 

Qualitative data was collected using semi-structured interviews, classroom observations 

and document analysis (lesson plans) of Life Sciences teachers who taught from grade 

10-12 in Thabo-Mofutsanyana district, Phuthaditjhaba. The data was analyzed 

thematically from the texts that were generated from the participants.  The data 

presented here addresses the following objectives of the study: 

• To explore teachers’ perceptions of education for sustainable development in Life 

Sciences classrooms. 

• To explore how teachers facilitate education for sustainable development in Life 

Sciences classrooms. 

• To examine how teachers’ perceptions of education for sustainable development 

influences classroom practice. 
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4.2 DEMOGRAPHICS OF THREE PARTICIPANTS 

Three qualified Life Sciences teachers were purposefully selected from three different 

schools in Phuthaditjhaba. The three selected teachers teach Life Sciences from grade 

10-12. Pseudonyms such as P1 (Participant number 1) were used for participants to 

ensure confidentiality.  

Participant P1 was a female teacher aged 58 years old. She is a post level 2 teacher (a 

Departmental Head of Life Sciences and Life Orientation). She has been teaching Life 

Sciences for 25 years and has been a Departmental Head for 15 years. She has a BA 

education degree and a B.Ed honours degree. She is working in a semi-private school 

located near town and is currently teaching grade 10 and 12 Life Sciences. She also 

taught Life Orientation in grade 10 and 11 for 5 years in a different school before she 

was appointed as a Departmental Head. 

Participant P2 was a 28-year-old female teacher with two years of teaching experience. 

She is a post level 1 (PL1) educator. She works in a school located in town that caters 

for a diversity of learners from different areas. The school caters for grade 12 only 

(semi-college) whereby only learners who are upgrading or have failed their matric are 

accepted. The teacher is teaching only Life Sciences and has 5 classes. She has a BA 

education degree and a B.Ed honours degree.  

Participant P3 was a 36-year-old female from a school located in Phuthaditjhaba close 

to town. She is a newly appointed post level 2 educator PL2 (Departmental Head of Life 

Sciences) with eight years of teaching experience. She has a BA education degree and 

a B.Ed honours degree. The teacher is teaching Life Sciences grade 10-12. The school 

caters for a diversity of learners from different areas. 
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4.3 THE THEORETICAL FRAMEWORK 

The theoretical framework of the study was adapted from Magnusson, Krajcik and 

Borko’s (1999) PCK model for science education and consists of the following five 

components:  

1. Orientation towards ESD in Life Science teaching, 

2. Knowledge and beliefs about learners’ understanding of ESD in Life Science, 

3. Knowledge and beliefs about ESD in the Life Science curriculum, 

4. Knowledge and beliefs about instructional strategies for ESD in Life Science, 

5. Knowledge and beliefs about assessment of learners learning of ESD in Life Science. 

This model enabled the researcher to understand teachers PCK which includes the 

prior conceptions that are brought to class by the learners, the knowledge of the subject 

from the teachers, and teaching that develops with time, the attitude and perceptions of
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teachers, and beliefs they have towards a subject which affect their teaching (Burgener 

& Barth, 2018). 

4.4 OVERVIEW OF THEMES 

The data gathered during the study was examined to see if it would provide adequate 

information and to confirm if it would answer the research questions of the study. The 

themes generated from the study to address the research questions are:  

1. Teachers’ perceptions of ESD in Life Sciences 

2. Facilitating ESD in Life Sciences classrooms 

3. The influence of teachers’ perceptions on practicing ESD in Life Sciences  

The themes were then sub-divided into subthemes and categories in order to give a 

clear description of the data from the findings of the study. The main data source of the 

findings was from the participants’ semi-structured interviews which enabled the 

researcher to get information directly from the participants to construct meaning from 

their responses and their experiences. The data presented includes verbatim quotes 

extracts of documents to give a reader the first-hand experience of the findings. Non-

participant classroom observations and lesson plan analysis were also conducted for 

the purpose of triangulation to provide insight of how teachers integrate the concept of 

ESD when teaching Life Sciences in their classrooms versus what they have provided 

in their interview’s responses. The data from lesson observations are presented as 

vignettes pictures that capture episodes of classroom practice. 

4.5 SUMMARY OF THE THEMES 

Figure 4.1 and Table 4.1 below provide a summary of the themes, sub-themes and 

categories generated from the data to help understand and get a clear picture of the 

data collected from the participants of the study. 
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Figure 4.1: Teacher’s perceptions and practices of ESD in Life Sciences classrooms
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4.4.1.1 Teachers' beliefs of ESD 
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4.4.1.2.1 ESD prepares learners to become 
responsible citizens 
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Table 4.1: Research questions and a summary of themes, sub-themes and categories 

RESEARCH 
QUESTIONS 

THEMES SUBTHEMES CATEGORIES 

1. How do teachers 

perceive 

education for 

sustainable 

development in 

Life Sciences 

classrooms? 

Theme1 

Teachers’ 

perceptions of 

ESD 

Subtheme 1.1  

Teachers’ beliefs of 

ESD 

Category 1.1.1 

ESD promotes interactive learning  

Subtheme 1.2 

Teachers 

understanding of ESD 

concepts 

 

Category 1.2.1  

ESD prepares learners to become responsible citizens 

Category 1.2.2 

ESD Promotes a culture of accountability 

Subtheme1.3  

Importance of ESD in 

teaching Life Sciences  

Category 1.3.1 

ESD allows for creative thinking 

Category 1.3.2 

ESD promotes problem solving and decision-making skills 

Subtheme 1.4 

Motivation for learning 

ESD 

 

Category 1.4.1 

 Incentives for learners practicing in ESD  
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2.  How do teachers 

facilitate 

education for 

sustainable 

development in 

Life Sciences 

classroom? 

Theme2 

Integrating ESD in 

Life Sciences 

classrooms 

Subtheme 2.1 

Teaching strategies-

Learner-centered 

approaches  

 

Category 2.1.1 

Inquiry-based approach 

Category 2.1.2 

Participatory and exploratory learning 

Category 2.1.3 

 

Collaborative learning 

 

Subtheme 2.2 

ESD activities 

 

Category 2.2.1 

 

Presentations 

Category 2.2.2 

 

Problem-based learning  

Category 2.2.3 

 

Debates 

 

Subtheme 2.3 

ESD assessment  

 

 

Category 2.3.1 

 

Projects-based assessment 

Category 2.3.2 

 

Group assessment 

Category 2.3.3 

 

Concept test 
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3. How do teachers’ 

perceptions of 

education for 

sustainable 

development 

influence 

classroom 

practices? 

Theme3 

The influence of 

teachers’ 

perceptions in the 

practice of ESD in 

Life Sciences 

classroom. 

Subtheme3.1  

3.1 Inclusion of the 

environmental pillar of 

ESD 

Category 3.1.1 

Air pollution, soil erosion 

 

3.2 Inclusion of the 

social pillar of ESD 

 

Category 3.2.1 

Interaction, peace 

 

3.3 Inclusion of the 

economic pillar of ESD 

 

Category 3.3.1 

Economic growth, business skills 

 

3.4 Factors influencing 

the integration of ESD 

Category 3.4.1 

Lack of teacher development/ support programs  

Category 3.4.2 

Lack of resources 

Category 3.4.3 

Time constraints 

Category 3.4.4 

Annual Teaching Plan (ATP) packed 
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4.5.1   Teachers Perceptions of ESD In Life Sciences Classrooms 

This theme discusses the teachers’ perceptions of ESD in their Life Sciences 

classrooms. Magnusson et al.’s science model was used to discuss teachers’ 

perceptions from the data gathered from the interviews as well as classroom 

observations.  

Figure 4.2 below provides a summary of theme 1 with its subthemes and categories to 

help understand the theme better.  
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Figure 4.2: A summary of theme 1 with its subthemes and categories to help understand the theme better 
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4.5.1.1 TEACHERS’ BELIEFS OF ESD 

4.5.1.1.1 ESD promotes interactive learning in classrooms 

Two of the three participants believed that learners learn best when they learn from 

each other than when they learn from the teacher. Through interactive learning, learners 

were able to engage with each other through group work, asked each other questions 

and create solutions on their own. Participant P3 shared 

  “Interactive learn afford learners an opportunity to discuss and share their 

knowledge with each other as well as their experiences. This helps a lot when 

they are given challenging situations and have to come up with solutions, you’ll 

find them sharing their knowledge from their communities with each other”. 

During interactive learning, learners were grouped by the teacher. Participant P3 

ensured that all learners took part in discussions and contributed positively to the lesson 

by sharing their knowledge. Participants shared that when learners interact with each 

other through group work or pair work; they share most of their common community 

challenges and try to come up with the solutions. Participant P1 also had similar views 

as participant P3 as she said: 

 “uhmm, in my classes, I usually prefer that learners interact with each other by 

learning on their own through having discussions so that they can contribute their 

knowledge to the lesson”.  

Interactive learning is believed to be an effective teaching and learning method for 

science subjects as learners get to discover things on their own through inquiry. 

Additionally, interactive learning supports SDG number 4, which highlights the 

importance of inclusive, equitable quality education and the promotion of opportunities 

for lifelong learning for everyone (United Nations, 2018).  This shows that when 

participants teach this concept, they consider inclusivity and equitable access in 

addition to providing learners with lifelong learning opportunities for all learners through 
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interactive learning. Both participant P1 and P3 agreed that interactive learning helps 

learners acquire skills such as working in teams and improve their communication skills. 

Participant P1 stated: 

 “Learners benefit a lot from interactive learning because they learn 

communication skills and get to understand team work better. I always make 

sure that when learners work in groups all learners are included in discussions by 

asking them questions and give them opportunity to reflect and respond”. 

Participants also mentioned that these interactive teaching and learning strategies 

inspire learners to act in a way that supports sustainable development. Hence their 

confidence in learner-centered teaching approaches must be boosted, so that they will 

be able to inspire critical and creative thinking in their classrooms. The findings are also 

in line with the findings from UNESCO (2014) and Eilks (2015) that learners should be 

taught how to actively take part in shaping society to ensure a long-term future.  

4.5.1.2 TEACHERS’ UNDERSTANDING OF ESD 

4.5.1.2.1 ESD prepares learners to become responsible citizens 

Participants’ understanding of the importance of teaching ESD it to prepare learners to 

become future responsible citizens. They believed that learners should be able to take 

responsibility towards their actions. When they were asked about the importance of 

incorporating ESD in their life sciences lessons, participant P1 shared: 

“It is very important that learners are taught about ESD since it prepares them to 

be responsible for their actions. Learners should understand the importance of 

taking care of their environment as well as the animals” 

Participant P2 also held the same views and said: 

“The aim of ESD is to ensure that learners are well prepared for their future and 

are responsible citizens. That is why I think ESD is necessary to teach our 
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learners about this concept so that they do not only focus on the today but also 

think for their future”. 

Participant P3 also shared: 

“I always emphasize in my classrooms that they are the future generation so if 

they cannot take care of their environment now, they will have nothing in future. 

Teaching learners about responsibility helps them to understand that the 

resources we have, should last them long as the future generation. Should they 

get depleted earlier, they will live their lives struggling due to their actions. They 

really need to be informed.”  

Participants’ views are the same as that of Schild (2016) as their interpretation is that 

ESD’s goal is to prepare citizens who have the appropriate skills and values to act 

responsibly, guided by the principles and goals of sustainable development. 

4.5.1.2.2 ESD promotes a culture of accountability 

When participants were asked about the importance of learning about ESD, they 

mentioned that it affords learners to learn about the challenges they face in their 

communities and understand the consequences of their actions, so that they will be able 

to account for their actions and help each other from making bad decisions. Participant 

P1 shared:  

 “In my classrooms I usually teach learners about accountability because they 

need to be able to account for their actions. This helps them to understand that 

each decision they take has a consequence whether good or bad. For example, 

my classrooms are usually clean because I have taught them that they need to 

take care of their environment so if I find any dirt in the classroom, they will 

account for it. Same as the school garden, it should be taken care of”.  

Participants addressed the SDGs by teaching their learners about becoming 

responsible citizens in their Life Sciences classrooms as they aim to equip learners with 
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the ability to use the acquired knowledge and skills in everyday life by making informed 

decisions to improve the quality of life. Participant P3 shared that: 

“I observe my learners most of the time to see if this concept of sustainability is   

practiced not only in the classrooms but even during break times outside the 

classroom. The reason is because they know that they will account for their 

actions should they not practice it and trust me, accounting is not easy for them, 

so they just do what needs to be done”. 

Participant P1 added,  

 “In my Life Sciences classroom ESD is very important because it is integrated in 

a way that promotes the culture of accountability on the part of the leaners, 

provided they don’t want to please the people around them because sometimes 

they do things based on what the other learners think about them. In most cases, 

they are afraid of coming out and doing what is right”.   

Participants are of the view that the goal of the SDGs is to improve the quality of life and 

ways of achieving a sustainable world. It is also believed that science becomes more 

relevant to learners’ lives when the SDGs are incorporated in their classrooms as it 

contributes to the achievement of the goals of SDGs.  

4.5.1.3 IMPORTANCE OF ESD IN TEACHING LIFE SCIENCES  

4.5.1.3.1 ESD allows for creating thinking 

When participants were asked about the integration of ESD in Life Sciences, they 

shared that ESD should not be integrated in Life Sciences only but in all subjects. The 

main reason for this belief is that all learners should be able to take responsibility for 

their actions. They need to understand that for every action, there is a consequence. 

Participant 1 shared: 

  “There must be an integration of this concept in all subjects because if you go to 

 commerce classes, you’ll find that they do not care about their environment 
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 whereas science learners care about their environment. So, if they are not taught 

 about how to take care of their environment, they will destroy it”.  

The findings from the participants align with UNESCO (2015) where it was suggested 

that the entire science and technology curriculum as well as other subjects should 

include ESD, which should be interdisciplinary and holistic and should not be 

represented as a separate topic. The findings are also in line with the findings from 

Kavai, Williams and Tsakeni (2022) who also found that lecturers from South Africa and 

Sweden also believed that ESD is a concept that should be integrated across the school 

curricula and each subject should play a role in the teaching of ESD.  

Two participants believed that the concept of ESD can be incorporated in all the topics 

of Life Sciences, but one teacher believed that it can only be incorporated in certain 

topics. Participant P3 stated: 

“I incorporate it more on the topics such as human impact on the  environment 

and human population (grade 11), history of life (grade 10) and negative 

feedback of the level of oxygen and carbon dioxide (grade 12).  

Participant P1 responded: 

 “There can be many topics in Life Sciences where it is integrated, but the one 

 that is outstanding to me is ecosystems where learners learn about the 

 interaction between the living organisms and the non-living”. 

Participants have also revealed that the subject of Life Sciences promotes most of the 

SDG as many of them are incorporated already in the Life Sciences content such as the 

SDG 2, 3, 4, 6, 12, 13, 14 and 15 (see Appendix) which seem to be the topics existing 

in Biology as a discipline (United Nations, 2018). These topics include food security, 

improved nutrition, sustainable agriculture, healthy lifestyles, sustainable water 

management and sanitation, climate change, sustainable consumption and production 

of materials, sustainable use of oceans, seas and marine resources, and sustainable 

ecosystem management (Tsakeni, 2018), this shows that some of the SDGs exist as 

topics in Life Sciences as a Science subject. However, participants believed that not all 

Life sciences topics can incorporate the concept of ESD.  
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Participant P3 shared:  

“I feel like it is not possible to incorporate ESD in all Life Sciences topics. Yes, 

most of them even appear as the ESD concepts such as in strand 3 and 4 but as 

for others I don’t think it’s possible. I have not even tried because I do not see 

how possible it is for me to incorporate the concept in some topics”. 

The findings are in line with the findings from Kavai et al., (2022) who revealed that 

some lecturers felt that it was difficult to incorporate ESD into some Biology content as 

some topics are taught for conceptual understanding. It was indicated that there were 

some topics in which it would be easy to include ESD while some topics like genetics 

are difficult to incorporate ESD because they are taught conceptually. It was also noted 

that with topics like biodiversity and ecology, it is much easier to incorporate ESD. 

 However, Participant P3’s view is different as she suggested: 

“ESD should be a subject on its own so that all learners can be taught about it 

and continue to study this concept throughout their careers so that they can 

realize its impact in their lives”. 

This perception correlates with the findings from Kavai et al., (2022:141-142) as two 

participants from South Africa indicated that “sometimes it is difficult to include ESD in 

Biology content that focuses mostly on conceptual understanding”.  

When participants teach Life Sciences, they ensure that learners recognize connections 

between related topics so that they can gain a comprehensive grasp of life's nature and 

interconnection. They also emphasized that these connections are formed across 

grades as participants were able to construct meaning of ESD. The findings are 

supported by Teise and leRoux (2016) who also agreed that a young nation facing an 

uncertain future will be unprepared if we simply raise awareness about sustainable 

development without challenging the economic status quo. Participant P3 stated that: 

 “When I teach the concept, I give them practical examples that they see or live 

 with every day, that are applicable and happening at home not things far from 

 their lives”. 
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This shows that participants practice transformative learning in which real-life 

challenges and examples are used. It was observed during classroom observations that 

teachers do not plan to teach about ESD. This was evident from their lesson plans that 

there is no planning for ESD when they prepared for their classes. This finding is the 

same as that of Kavai et al., (2022) that although teachers believe that ESD is more 

applicable to Life Sciences as a discipline, it was observed that the integration was 

neither deliberate nor planned for. 

4.5.1.3.2 ESD promotes problem solving and decision-making skills 

Participants were able to unpack how this concept is related to the topics in Life 

Sciences and the need for this concept to be integrated in Life Sciences. Although 

participant P2 has knowledge about this concept, when they were asked about the aim 

of ESD she mentioned: 

 “Personally, I think this concept is important because having addressed ESD in 

 the lesson afford learners the ability to be aware and knowledgeable about the 

 sustainability challenges that we are currently facing and how we can overcome 

 those”.  

 Participant P1 also shared the same sentiment as participant P2, that ESD aims to 

provide learners about the knowledge related to the environmental challenges they 

encounter as she said: 

“Basically, the aim is to channel learners in a way that they grow to be 

responsible generation that cares for their world by engaging towards 

environmental factors that have bad impact and how we contribute to such. They 

learn to make the right decisions of their environment”.  

While participant P1 also shared the same views that ESD should be taught to learners 

so that they can have knowledge of how to look after their environment as she 

mentioned:  
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 “I think this must be installed into the learners so that they should learn to take 

 care of their environment. This means that they will be trying to maintain the 

 resources that we have”. 

Participants believed that it is important that learners be taught about ESD concepts 

because as soon as they become aware of the challenges they have in their 

communities they will also acquire the problem solving skills to deal with those 

challenges. Participant P2 stated: 

“I think the aim of ESD is to help us preserve our environment and take care of it, 

and to ensure that we teach learners about the importance of taking care of the 

environment. Learners gets to learn about problem solving skills as they get to 

discuss the issues they face in their communities”.  

Participants shared that when ESD is incorporated in Life Sciences learners do not only 

learn about their environmental challenges but also learn about the safety of the 

environment so that they can take good decisions of their environment. Participant P3 

also shared: 

 “It is important to incorporate ESD in Life Sciences because the things we do 

 today have an impact on the environment so if learners are taught about ESD 

 there will be differences in our environment so that they will start changing their 

 behaviour”  

They have also highlighted the importance for learners to be taught about ESD from 

primary schools not only in high schools. They believed that good decisions should be 

taken from an early stage so that they can practice these skills as they grow up. 

Participant P1 stated: 

“Actually, learners are supposed to be started at a very early age about this 

concept so that they learn to make right decisions on their own without being told 

what to do in different situations”.  
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This is in line with the findings from Qablan, 2018; Redmann et al., (2018) where 

teachers also agreed that beginning to teach about the notion of ESD in early childhood 

education settings, such as primary schools, is critical.  

Participants also understood that ESD promotes cooperative skills such as decision-

making, critical thinking, and imagining future scenarios. Participant P3 stated: 

 “Learners need skills and knowledge of how to control some of the issues we 

 face and come up with solutions”.  

According to Eilks (2015), ESD should foster learners' ability to think critically and solve 

problems in order to meet the issues and difficulties of sustainable development. The 

research findings also advised that it should feature participatory decision making, 

giving learners the opportunity to be involved in the decision-making process.   

4.5.1.4 MOTIVATION FOR LEARNING ESD  

4.5.1.4.1 Incentives for learners practicing ESD 

In order to encourage learners to participate in ESD, participants reward learners who 

took care of their classrooms as well as their environment. Participant P1 shared: 

“There must be incentives towards the learners who are trying to make sure that 

the environment is clean”. 

Participant P3 also felt the same way and shared that: 

“I think we should award those learners who do not litter the environment, who 

plant trees in the school garden. That will help other learners to see and realize 

the importance of ESD and would want to take part in taking care of the 

environment. I was so impressed by this other boy in 2017 I forgot his name; he 

planted trees in the backyard of the school. Every morning I would see him 

watering them and when I asked him why he planted the trees he answered that 

he understands the importance of the trees since they provide us with oxygen so 

I am trying to ensure that we do not run out of oxygen and he wants to take care 
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of the environment. I used to encourage him more by giving him rewards such as 

money or candies”. 

Incentives are believed to motivate learners to be more productive and creates the 

feeling of achievement. Rewards are used to improve learners’ achievements. 

Incentives can motivate learners to become more interested in activities and motivate 

them to continue their involvement in these activities. Participant P3 also shared:  

“Now that I have been rewarding that boy, many learners have joined in taking 

care of the environment. They have been cleaning up, taking care of the 

laboratory, working together with the school cleaners in the school yard to pick 

up papers because they know they will be rewarded but most importantly not 

doing it for rewards but for our environment, that’s how I encourage my learners 

to participate in ESD activities”. 

Participants explained that giving rewards to learners shows that their hard work is 

appreciated. They believed that it encouraged learners to feel better about the work 

they do which also promotes feelings of pride and happiness. 

This section speaks of the knowledge of learners’ understanding of ESD and knowledge 

of ESD in sciences curriculum of the Magnusson’s et al science model that was used in 

the study as a theoretical framework. Different participants’ perceptions are discussed 

about the concept of ESD.  

4.5.2  Integrating ESD In Life Sciences Classrooms 

This theme captures the integration of ESD in teachers’ Life Sciences classrooms. It 

presents data of how teachers integrate ESD, the strategies and approaches they 

employ when teaching in their Life Sciences classrooms. The data generated in this 

theme was dominated by the observation notes from classroom observations and 

teachers’ lesson plans rather than the interviews as some strategies were not 

mentioned during the interviews but were practiced in their lessons.    

Figure 4.3 below provides a summary of theme 2 with its subthemes and its categories 

generated from the data collected from the participants.  
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Figure 4.3:  Integrating ESD in Life Sciences classrooms 
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4.5.2.1 TEACHING STRATEGIES 

4.5.2.1.1 Inquiry based approach  

When participants were asked about the teaching strategies and approaches, they use 

in their classrooms, it was revealed that they apply different teaching methods when 

teaching the concept of ESD. But they believed that the best way learners can 

understand this concept and relate to it is if they are taught in a way that is practical, 

where learners can participate so that it can relate to their personal lives. Participants 

believed in constructivism learning which is a learner-centered approach. It is an active 

approach where learners work independently and in groups where they construct their 

own interpretations of the information given using their experiences and test the new 

information against what they already know.  

Participant P1 emphasized that:  

“ESD is a practical concept and the best way for it to make sense to leaners is if 

they practice it every day”.  

Participants mentioned that when they teach their learners, they used approaches such 

as field trips, outdoor learning, watching videos; they brought materials to classrooms 

such as newspapers, and charts. Participants used an inquiry-based approach as a 

stimulus, to find learners’ preconceptions of the topic. They thought it ought to be used 

as a strategy to encourage desire, conversation, and involvement in the classroom. 

Participant P3 shared that:  

“I divide my learners into pairs or groups and give them activities to work on. 

They usually help each other to answer the questions and if they do not 

understand they call me so that I can assist them. I have seen them discussing 

important facts which I believe I wouldn’t have explained them better than they 

do. Interacting with each other helps”. 
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The participants expressed that this approach led to their learners being enthusiastic 

and very interested in the subject.  

Vignette on participant P3 lesson based on gaseous exchange 

It was revealed that participants used open-ended questions to engage learners in 

discussions in their classrooms. Participants allowed their learners to create their own 

idea and thoughts and shared them in their classrooms. The observations in the 

classroom showed that the teachers were able to promote discussions and maintained 

control of those discussions, where each learner in the classroom had an opportunity to 

engage with the teacher or their peers.  

When participant P3 was teaching gaseous exchange to her grade 11 class, she used 

an inquiry-based approach for introducing a lesson as she started by asking learners 

what the cause of air pollution could be.  

 

 

 

 

 

 

 

 

 

 

 

 

Participant P3: which two gases are involved in the process of gaseous exchange? 

Learner 1: oxygen and carbon dioxide 

Participant P3: good. And which gas should be inhaled and which one should be  exhaled? 

Learner 2: we inhale oxygen and exhale carbon dioxide. 

Learner 1: is carbon dioxide really bad to our lungs? During covid-19 we used  masks and I 

though we inhaled it back. 

Participant: yes, very bad. Carbon dioxide is a dirty gas which should be excreted from our 

system. We did not inhale it back. I mean doctors and nurses perform operations in hospitals 

for hours wearing masks so we can’t say they inhale it back.  

Participant P3 asked: What causes air pollution and how can we reduce it? 

Learner 4: the cars we use 

Learner 2: burning coal, we should stop burning coal 

Participant P3: that’s true. A high amount of air pollution is caused by the burning of fossil fuels 

as well as the use of transportation. Remember, when we studied the process of 

photosynthesis, we mentioned that carbon dioxide is a requirement and oxygen is a product. 

We need oxygen therefore we need to plant more trees so that we can get more oxygen. And 

stop burning coal; instead we should use replace it with other alternatives such as solar you 

know and use other modes of transport such as bicycles that will help so much. 
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Through this introduction of the lesson based on gaseous exchange, the teacher asked 

learners the causes of air pollution and how to prevent it. She touched on the 

environmental pillar of sustainability by encouraging learners to plant more trees. She 

emphasized to the learners that air pollution is caused by human activities such as the 

burning of coal. She dwelt more on burning coal as the main cause of global warming 

and as a result this harms our health due to the smoke that we breathe that is not good 

for our lungs.  

 

Figure 4.4: Teacher assisting learners in groups 

 

When her lesson plan was examined, none of the pillars were indicated including the 

introduction in her lesson plan. This shows that she does not prepare for ESD. In the 

interview she mentioned that she preferred that learners be given questions; work on 

their own to discover answers while teachers only guide them to the correct answers as 

a teacher who believed that ESD is a practical concept. She gave learners group 

assignments to work on. The lesson plan shows the plan for the entire topic of gaseous 

exchange. The lesson observed was based on lesson 8 as an introduction to the 

process and resources used were all listed in the lesson plan. 
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Figure 4.5: Participant P3 lesson plan 

4.5.2.1.2 Participatory and exploratory learning 

Nikoloski (2017) highlighted that participatory teaching and learning is an appropriate 

method that is required as it motivates and encourages learners to change their 

behavior and take action in favor of sustainable development. It was observed that 

participants in the study also shared the same view that it is only when learners 

participate in sustainable development will changes in the environment be seen. They 

believed that learning should not occur in a passive way where learners are being 
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taught but cannot apply it. Participant P3 also suggested exploratory learning as the 

best approach as she was taught ESD through exploring. She shared:  

“I usually come with materials to the class, or most of the time I spend teaching in 

the laboratory even if we are not going to do an experiment. The reason is that 

when I teach about the human skeleton, I need the skeletal system to be right 

next to me so that they can see it and label them and even touch them. I have 

seen this method working because they see what I am talking about or 

sometimes I ask one of the to facilitate the lesson as others will be answering the 

questions asked by the facilitator”. 

She added: 

“When I was a learner even at university, we used to travel to many different 

places such as museums, national parks, aquariums and fields to assess the 

environment and the impact people have on it”.  

Participant P2 is also added that is it very important to teach a lesson in such a way that 

it makes so much sense to them, do practical examples and allow learners to explore 

for. She said:   

“My understanding is that when I teach learners, I must teach them a lesson that 

will have an impact in their personal lives so that they can take care of their 

environment, so they should be allowed to explore and see what we are teaching 

them to that they can have a better understanding”.  

This is supported by Venkataraman (2015), who stated that approaches which are 

participatory can be achieved through inquiry-based methodologies, through 

discussions and group work, as well as experiential learning where they engage with 

one another and their surroundings. Participants mentioned the skills that learners will 

learn through the integration of ESD in Life Sciences such as decision-making skills and 

problems solving skills. The finding is in line with Biasutti (2015), who attested that 

these teaching methods stimulate behavioral changes as well as changes in how 

people think about and react to processes as well as knowledge.  
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The findings also correlate with the findings from Kavai et al., (2022) as participants 

indicated that it is important to teach ESD through strategies which allow learners to 

actively participate in constructing the knowledge so that their learning can be effective. 

They have agreed that the method that works best is through participation so that they 

apply their knowledge when participating in groups when engaging with each other. 

 

Figure 4.6: lesson plan showing resources to be used by learners in groups 

The lesson was based on the different types of soils, so the teacher was facilitating an 

investigation of the properties of the soil. It is also evident from the lesson plan that the 

teacher had planned that learners will conduct the practical in groups. All the resources 

for the investigation were included in the lesson plan. Exploratory and participatory 

learning motivates learners to become active citizens, encourages critical thinking, 

debates, and alternative acts while fostering a sense of democratic citizenship 

(Gonzales et al., 2020). 

 

Figure 4.7: lesson plan showing method of how learners will conduct the 
investigation 
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The lesson plan shows exactly how the investigation will be conducted by learners. It is 

only when learners are involved in making decisions for their future will they learn about 

the current issues and the consequences of their actions in the environment.  This 

requires teachers to be very creative and committed and show motivation to their 

learners. Tsakeni (2018) supports the findings that learners are exposed to experiential 

learning if educational approaches, such as project-based learning, experimental 

activities, and investigations, are implemented. It is believed that these teaching 

methods will help learners acquire ethical principles and responsible citizenship.  It is 

also advised to use place-based pedagogies to introduce learners to the implementation 

of SD in real-world settings. 

Vignette on participant P1 lesson based on the types of soil 

Participant P1 presented her lesson on different types of soil, examples of which she 

brought to class. She sent learners to the school garden to collect their own loamy soil 

as well. Apparently, some learners found plastic in their soil and asked their teacher 

about the effect this plastic could have on the plants.  

 

 

 

 

 

 

 

 

 

 

 

Learner 1: ma’am, we just found plastic in the soil. Were our plants going to be able to grow? 

Participant P1: yes, they were going to be able to grow but plastic releases harmful chemicals 
that could be very harmful to plant. 

Learner 2: can we consider this soil eroded since it has chemicals from plastics? 

Learner 3: I think we should, the soil is bad already for the growth of our plants. 

Learner 2: it shows that the soil is not taken care of. We have been told many times to ensure 
that we keep garbage away from the garden. It also shows that the soil does not receive enough 

water and can be considered an eroded soil because we won’t be able to plant vegetation on 
such soil and is not fertile. 

Learner 3: the soil can be bad again because of natural processes whereby the topsoil is lost 
because of the rain  

Learner 2: but that is not always the case, somehow, we are the cause of the bad soil. 

Participant P1: that’s correct; some human activities cause soil erosion, activities such as 
farming. 

Learners: but Ma’am, I thought farming is a good practice 

Participant P1: yes it is, but we should practice good farming methods that ensure that the soil 

is not left vulnerable to erosion but is taken care of at all time. 
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Throughout the lesson, the participant kept on encouraging group members to engage 

and participate in the lesson by performing this investigation on their own. The teacher 

in her classroom acted as a facilitator as learners were learning by themselves. She 

ensured that all learners actively participate in their groups by asking for feedback from 

each group. She mentioned in her interview that she usually takes learners out of the 

classroom to their small garden where they plant their vegetation. The intention of the 

having that garden is to teach learners how to take care of their environment through 

gardening and encouraged them to sell those vegetables as their business. This lesson 

of a small garden also teaches them about the economic pillar where learners learn that 

not everything should be bought. She also mentioned the economic pillar this has 

taught learners to plant vegetation even at home. She further explained that through 

selling food from their gardens, they will learn the skill of businesses. This statement 

was also made by participant P3 when she explained that when it comes to an 

economic pillar: 

“I always encourage learners to start their own businesses even at school so 

that when they finish their matric, they can consider having their own instead of 

waiting for job employment as the standard of living is too high these days”.  

    

 Figure 4.8: learners performing experiments in groups 

When the lesson plan was analyzed, participant P1’s lesson plan was clear and detailed 

about her activities that she plans to do in her classroom. It is also clearly stated that 



96 
 

there will be a baseline assessment. The learning approach for this lesson will be 

learning through discovery and the teacher acts as a facilitator of the investigation while 

learners follow instructions. 

 

Figure 4.9: lesson plan indicating the forms of assessment and orientations to the 
lesson 

Participants believed that learners learn best when they discover things by themselves. 

Participant P3 mentioned that she preferred to have an outdoor class or a fieldtrip to 

make learners better understand this concept of ESD. The findings are supported by 

Schild (2016) who recommends place-based pedagogical approaches as it is believed 

to change learners’ behaviour and their thoughts in everyday life. These methods 

allowed learners to apply local sustainable development and environmental issues to 

comprehend global environmental issues. It also indicates that learners will follow the 

teachers’ instructions as the teacher facilitates the investigation. 

4.5.2.1.3 Collaborative learning 

Participants have indicated the value and the importance of collaborative learning as an 

approach that is very effective. Participants preferred that learners work in groups for 

them to understand the concept of ESD. It was also evident from their lesson plans that 

they value group work. Although participants did not mention more about group work 

during their interviews, it was evident from classroom observations that it is a strategy 

that is more practiced in their classrooms. Participant P1 understood that learner-

orientated learning provides learners the opportunity to make their own decisions while 
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learning. Participant P3 also agreed that a lesson conducted by learners is much better 

than the one conducted by the teacher because ESD is practical. She stated: 

 “It is a very practical concept so it requires that you bring materials to the 

 classroom and show learners, even learners should also come with materials 

 such as papers or crates with soil and plants so that it becomes practical”. 

Vignette on participant P2 lesson based on evolution 

The lesson was based on the introduction to evolution and the evidence of evolution. 

The teacher wrote notes of a summary of evolution on the chalkboard. While learners 

copied the notes, she introduced the topic. She used an inquiry-based approach to 

introduce the topic as she asked learners questions to get their prior knowledge of the 

topic. 

 

 

 

 

 

 

 

 

 

 

 

 

Participant P2: what is the meaning of evolution? 

Learner 1: evolution is the process of the development of different organisms from other 

organisms  

Participant P2: that’s good, anyone else? 

Learner 2: it is the gradual changes that occur in different species over time 

Learner 3: ma’am I think evolution explains how organisms came to being, like how the earth is 

developed as well as how different species evolved,  

Participant P2: well, you are all correct. Evolution is basically the changes in heritable traits of 

biological populations over successive generations. It is a process that gives rise to diversity.  

Participant P2: can you give examples of evolution 

Learner 4: natural selection by Charles Darwin  

Participant P2: very good. We are going to focus on Darwin’s theory of natural selection which is 

known as the survival of the fittest as well as Lamarckism’ law of inheritance of acquired 

characteristics. On your tables I left examples of species that evolved, and I want you to discuss 

their changes over many generations. Some groups have peppered moth, finches on the 

Galapagos island, flightless birds and brightly colored peacocks. You will work in groups or pairs 

to discuss the changes. 
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Participant P2 divided learners into groups and encouraged them to work together to  

Participant P2 divided learners into groups and encouraged them to work together to 

discuss and write solutions by themselves. The participant believed that the benefit of 

this strategy is that all learners get included in discussions and allows every one of them 

to participate at every stage of the learning process as she was facilitating the lesson. 

Her positive attitude towards ESD had a positive impact on learners as they enjoyed the 

lesson and participated with enthusiasm. They have shown that working in groups is a 

practice of the social pillar where leaners are taught about the importance of 

participation not only in their classrooms but also in their communities. The participant 

during the discussions was moving around the classroom asking questions and guiding 

learners. Participants also believed that group work teaches them about peace and 

interaction which is an essential part of the social pillar. They also believed that learners 

also get to be taught about how to reflect on their personal actions individually before 

they decide in a joint function.  

Participant P3 indicated that with experience you get to know the ATP and the 

assessment guideline by heart such that they get used to how the concept/topics relates 

to each other as well as the concept of ESD. Therefore, they do not include the concept 

of ESD when they are planning as their lesson plans does not show any information 

related to ESD although they successfully practice it in their classrooms. Findings from 

Kavai et al., (2022) indicate that participants described instructional methods that they 

used in the classroom as one participant expressed that class discussions could be 

used as an integrated platform to stir conversations to include ESD issues by 

encouraging sustainability conversation in every topic. 
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Figure 4.10: learners working in pairs 

Participants mentioned that the benefit of this approach is that learners get to enjoy the 

learning process as they are encouraged to relate it to their own experiences. They 

understand the relevance of the lesson by putting new knowledge into practice. Instead 

of learners memorizing, they learn to think and understand what is required from them 

and acquire the most important skills. They added that the strategy also helped learners 

to develop social skills as well as the ability to communicate effectively. In this approach 

the participant is an active agent, facilitating and guiding the learners to tackle problems 

and create solutions together. The CAPS document also refers to these abilities as the 

NCS critical outcomes, stressing the importance of knowledge and abilities like 

teamwork, critical thinking, communication, and information gathering, application, and 

evaluation as a means of demonstrating responsibility for the environment and the 

health of others (DESA, 2018). 
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Figure 4.11: lesson pan indicating that learners worked in groups 

This section of data collected speaks to the knowledge about instructional strategies in 

ESD as well as the orientations towards ESD of the Magnusson et al.’s (1999) sciences 

model as the theoretical framework of the study. Different teaching approaches and 

methods participants used to incorporate the concepts of ESD in their Life Sciences 

classrooms are discussed and how their learners are orientated towards ESD.  

4.5.2.2 ESD activities 

4.5.2.2.1 Presentations 

Participants preferred that learners do presentations as an activity when learning. This 

is usually when learners are working in pairs or groups where one learner will be 

selected to do a presentation. Participant P3 shared: 

“I encourage my learners to do presentations of awareness about our 

environments, whereby learners talk about different types of pollutions, talk about 

how to preserve different species”.  

 

Learner-centered methods include fieldwork, case studies, discussions, role play, 

reflective accounts, and critical reading and writing activities, as well as inquiry-based 

learning and experiential learning (UNESCO, 2016). According to the learner-centered 
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approach, learners are seen as active individuals who contribute their own knowledge, 

ideas, education and past experiences and in return have an impact on how they learn 

and take in new information.   

 

Classroom observation of participant P1 after the discussion of the water holding 

capacity led to the first group that was ready to do a presentation. She mentioned that: 

 

“Presentations afford learners an opportunity to interact with the whole class, 

give feedback on their findings and also, teaches them communication skills 

because they all get an opportunity to present, it’s not always the same person”. 

 

 

 

Figure 4.12: learners doing a presentation of the water holding capacity of 
different types of soils 

Participants have mentioned that presentations helped learners learn a topic thoroughly 

as they will be able to explain in detail their findings with discussions of how they got 

their results. Presentations also provided learners with presenting skills which is 

important in the workplace. Most scholars agree that the best ESD teaching approaches 

are learner-centered (Tomas, Girgenti, & Jackson, 2017), experiential, participatory 

(Lysgaard & Simovska, 2016), inquiry-based, and transformational (Biasutti, 2015; 

Biasutti & Frate, 2017; Girgenti, & Jackson, 2017). Hence participants are aware that 
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teaching ESD principles requires the use of specific teaching methods, such as learner-

centered, action-oriented, and transformative-active instruction.  

4.5.2.2.2 Problem-based learning 

Problem-based learning is one of the effective learner centered approaches that works 

best in teaching and learning as learners solve real problems and skills they can put in 

place when they face challenges. When teachers pose a problem to their learners, they 

think about any challenge that learners face in their communities. The aim of posing a 

question is to enable learners to develop skills such as problem-solving skills. Learners 

responded to the problem posed by identifying creative and innovative solutions. 

Participants have indicated that it is one activity that allows learners to reflect on their 

communities and think about how they can assist where possible. Participant P1 

shared:  

“I prefer that I give my learners challenges most of the time, like I would pose a 

problem and ask them to come up with solutions. This is a strategy that has 

worked for me for years to ensure that my learners learn problem solving skills.”  

 

Posing a problem also enabled them to understand and share their community 

challenges and think about the solutions for those problems.  

 

Participant P2 agreed that posing a problem enabled learners to be also aware of the 

situations around them. She said: 

“When I pose a problem to my learners, I know that they will quickly discuss the 

solutions with their peers and share with the rest of the class. I heard most of 

them discussing how they help to clean up their communities by forming youth 

organizations that collect papers, bottles, boxes and other stuff in the 

afternoons”. 
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4.5.2.2.3 Debates  

Participants find debates one of the effective learning activities that learners enjoy the 

most as they have indicated the benefits of this activity such as the skills learners gain 

from debates. Debates helped learners stay fully engaged with the topic and come out 

of the debate informed on the issue. They have shared how debates have encouraged 

most of their learners to participate in ESD activities which led them to taking good care 

of their environment. Participant P3 shared: 

“Years back, we used to have competitions for the school garden, and I 

remember that when we make a rubric we used to check how spacious is the 

garden and how they take care of their vegetation and how clean it is and if the 

plants are growing properly”. 

She also said: 

“Those competitions made learners understand that plants are living organisms 

and needs to be take care of including their environment. Learners learnt about 

the different types of soils and checked the impact of pollution on the 

environment and there are winners for good presentations”. 

 

Participant P2 also agreed with what participant P1 stated that debates have made their 

learning more effective, she said that: 

“My kids love competitions so much. I think if there’s one activity, they enjoy the 

most is competitions, I know it’s because the team that did an outstanding work 

gets rewarded, they now take care of their environment due to the things they 

learn when they debate with each other. For example, sometimes I would give 

them a topic such as the importance of taking care of our environment”. 

 

4.5.2.3 ESD assessment 

Participants believed that it is very important to assess learners about this concept or 

else it will seem useless to teach them about it if they do not get its real meaning and its 

application in real life. Participant P1 mentioned that after assessment, she believed 
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that it is very important to reward those leaners who practice the concept in their 

classrooms. She mentioned that those leaners who lead by example, who pick up 

papers at schools to ensure that the environment is always clean should be rewarded. 

This in return will make others want to do the same thing and be rewarded. Although it 

is important for learners to be taught and understand this concept, participant P3 

suggested that teachers should be the first to practice it in and outside their classrooms 

so that they can lead by example. The participants stated that it is useless for learners 

to be taught the concept when it cannot be practiced. 

Participant P1 stated: 

  “Assessment ensures that the information was transferred to the learners and 

 also assessment itself is assessing the level of understanding by the learner”.   

Because she believed that this concept is practical, she also added that by going to the 

school yards they will have their own gardens to take care of and be given marks based 

on how they are taking care of them.  

4.5.2.3.1 Project-based assessment 

According to the participants, giving learners projects helped them to interact with their 

environment in many ways. Participants give learners projects related to ESD so that 

they can learn more about the pillars of sustainability. Participant P2 states that: 

“I think when it comes to the environmental pillar, I’m really doing justice because 

most of the projects I give to my learners are more related to it especially with 

when it comes to the environmental studies. I have been giving my learners 

projects where they must collect resources and materials from their communities 

for those specific topics such as abiotic factors and I am always impressed with 

the things they bring along to the school. They also collect papers so that they 

can be recycled in one of the companies to make toilet papers. They are not 

aware that through these projects they are cleaning and saving our environment”. 
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Participants mentioned that projects are very helpful such that those learners struggling 

with a certain topic can associate with others and learn from them. Participant P3 said: 

 

“When I give them projects, I usually expect them after three weeks or so 

because they know I’m expecting everybody to take part. Most of our learners 

come from good families so they do not struggle with resources when it comes to 

projects, so I ensure that I group them in a way that accommodates others. 

Projects sometimes forces them to meet up at home or do the work after school 

hours because or lesson periods are too small, I cannot give them time to do 

them in class, but I believe projects are effective assessments techniques 

teachers should use to assess their learners”. 

4.5.2.3.2 Group assessment 

Participants have also highlighted how easy it is to assess learners in groups compared 

to individually. The expectation from group work is that learners work together on a 

specific task and help each other. Participant P2 stated: 

“When learners are given a group assignment, I’m expecting them to get good 

scores because they will combine their brains and explain to each other where 

they do not understand. I believe that working in groups makes it easier for them 

to come up with solutions and argue if the answer is not correct”. 

 

Participant P1 also mentioned: 

“Working in groups help as learners develop a sense of ownership when working 

with their peers and provide feedback to each other and learners are able to 

make adjustments and improvements and changes on what they understand”. 

 

Group assignments allowed teachers to assess learners in groups so that they can work 

collaboratively and receive a common grade and feedback as learners are divided into 

groups according to different levels of learners’ understanding. Participants believed 

that when they work in groups, learners get motivated and develop skills such as 
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teamwork and communication skills. Learners working in groups were able to plan and 

manage their time and be able to work with understanding through discussions and 

explanations. The aim is to encourage learners to contribute to group interactions, share 

knowledge and promote learning at group level. 

 

Participant P1 added:  

“I like that when learners have group assignments, they can hold each other 

accountable. At the end of the assignment or project, they are required to write 

who contributed what on the task so that they know they should all participate. 

So, they learn how to delegate roles and responsibilities as they understand that 

they will be graded for that task so they are all responsible for that score. 

 

Figure 4.13: lesson plan showing lesson objectives 

 

Lesson objectives were clearly stated and included the social pillar that learners will 

work in groups and share responsibilities.  
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4.5.2.3.3 Concept tests 

Concept tests according to the participants are an effective way of checking if teaching 

occurred especially when learners apply what they were taught individually. Participant 

P3 stated: 

 “I give them different forms of assessments, could be formal or informal tests, 

 presentations, debates or observe them during break if they do practice the 

 concept of ESD they were taught in class”.  

Participants emphasized the importance of including formative and summative 

assessments. The findings are the same as the findings from Kavai et al., (2022) that 

lecturers give their students formative and summative assessment, out-of-class 

activities as well as projects. 

Participant P2 believed that concepts tests are more effective than group work 

assessments because learners here are usually assessed individually with no help from 

the others even though learning might have occurred in groups. Participant P2 said:  

“It is best to give learners activities to assess and see if really, they understood 

the topic that was taught. I really love setting and giving them tests, mostly 

informal test to evaluate their understanding and if they do not, they can be given 

more time on the topic”. 

Participant P2 also said:  

“Short tests provide me with quick feedback regarding the learners 

understanding of the concept that was taught in classroom and to track their 

progress and identify areas that needs more attention”. 

Participants also believed that concept tests are summative assessments because they 

require more dedication, time and preparation compared to other forms of assessments 

but are important for assessing learners individually.  
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This section speaks to the knowledge about assessment of learning ESD of 

Magnusson’s et al.’s (1999) science model as a theoretical framework of the study. It 

discusses the different activities participants give to their learners to assess the concept 

of ESD as well as different assessment forms they give to their learners to ensure that 

they understand and enjoy the concept of ESD.   

4.5.3 The Influence of Teachers’ Perceptions on Practicing ESD In Life 

Sciences Classrooms 

This theme discusses the influence of teachers’ perceptions on practicing ESD in Life 

Sciences classrooms. The incorporation of the three sustainability pillars is discussed 

fully in this section as well as the challenges that teachers have regarding the 

integration of ESD in their Life Sciences classrooms. Figure 4.16 below gives a clear 

summary of theme 3 together with its subthemes and categories to help understand the 

theme better. 
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Figure 4.14:  Influence of teachers’ perceptions in the practice of ESD in Life Sciences classrooms
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4.5.3.1 Inclusion of the sustainability pillars 

Participants have good perceptions of ESD and are willing to practice it and two of the 

three teachers were able to practice it successfully in their classrooms. It is believed that 

teachers’ perceptions influence their teaching. Findings from Burgener and Barth (2018) 

also revealed that teachers’ perceptions about ESD influences how they prepare and 

teach their learners for the future.  

When participants were asked about their knowledge of ESD, they mentioned 

sustainable development as an important concept before focusing on their perspectives 

and experiences with ESD. They explained how important it is to understand 

sustainable development first before incorporating ESD in Life Sciences classrooms. 

The interviews revealed that participants have good perceptions about ESD and believe 

that it is a very important concept that learners need to be taught about. Participants’ 

knowledge of this concept as well as their beliefs about this concept is good. 

4.5.3.1.1 Inclusion of the environmental pillar 

The most well understood and practiced sustainability pillar is the environmental pillar. 

Participants understood the importance of the environmental pillar and the reason it 

seemed to be the most incorporated pillar in most Life Sciences content than the other 

two pillars. Participants shared that the most important pillar is the environmental pillar. 

Participant P3 shared:  

“The environmental pillar of sustainability is the most important pillar according to 

my understanding because it is the one that is incorporated more in Life Science 

topics”. 

Participant P1 shared the same views as participant P3: 

 “Topics in strand four, the environmental studies, such as biosphere, biomes, 

ecosystems, biodiversity, population ecology and human impact on the 

environment present an opportunity to integrate all the three sustainability 

pillars”.  
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Participant P1 acknowledged that she needs more development on the environmental 

pillar than the other pillars because she feels it is the biggest pillar as she stated: 

“I think when I study the environment; the environment accommodates all other 

pillars because if our environment is our primary concern, then there won’t be 

any sustainability at all”.  

This finding is in line with that of Purvis et al (2018), who commented that the 

environmental pillar is the biggest pillar and more practiced than the other pillars. The 

environmental pillar seemed to be the most practiced than the social and economic 

pillars. Participant P1 emphasized that there is no sustainability without the 

environmental pillar as there is a relationship between the three pillars which is in 

correlation to Wanamaker (2018) who also attested that the biggest pillar of the three is 

the environmental pillar which also connects the other pillars. Participant P2 also 

mentioned: 

“I think when it comes to the environmental pillar; I’m really doing justice because 

most of the projects I give to my learners are more related to it especially with 

when it comes to the environmental studies. I have been giving my learners 

projects were they have to collect resources and materials from their 

communities for those specific topic such as abiotic factors and I am always 

impressed with the things they bring along to the school. They are not aware that 

through these projects they are cleaning and saving our environment”. 

 

There seemed not to be a balance between the three pillars when they incorporated it in 

their classrooms. Participants confessed that there are many topics in Life Sciences that 

incorporated sustainability issues as a way of implementing ESD. However, participants 

were not confident about the incorporation of the three sustainability pillars 

simultaneously in their classrooms. 
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Participant P2 commented:  

 “I honestly need to be developed on the three sustainability pillars altogether”.  

However, she felt the environmental pillar is incorporated in most topics of Life Sciences 

when she is teaching such as the human impact in the environment, ecosystems and 

population growth.  

 

Figure 4.15: learners interacting with the environment (collecting soil) 

Participants always defined sustainable development from a point of the environmental 

pillar because when asked about their understanding of sustainable development, their 

responses were based more on the environmental pillar and the social pillar to some 

extent. It was also observed that out of all the pillars, the environmental pillar is 

integrated more in Life Sciences than any other pillars. This implies that the 

environmental pillar is more supported by the topics under the ecological dimension of 

the Life Sciences curriculum as the ecological dimension is based on the ecosystems 

which consists of biotic and abiotic factors and the life supporting systems. The aim of 

the ecological dimension is to promote conservation of the ecosystems. This leads to 
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learners having positive attitudes towards environmental sustainability which improves 

their knowledge and leads them to being responsible future citizens. 

4.5.3.1.2 Inclusion of the social pillar 

When participants were asked about the social pillar of sustainable development, they 

mentioned that learners need to be taught about the importance of participation in their 

communities as well as decision making. When participants have an opportunity to 

integrate the concept of ESD, the social pillar is discussed when they talk about 

resource security to promote, maintain and restore access to basic resources such as 

food and land.  Participant P1 stated:  

“Learners needs to acquire the skills of participation especially in their 

communities so that they can take good decisions that will benefit them in future”. 

Participants also mentioned that it is necessary to empower learners to act in order to 

improve their health and environment; and to achieve healthy and sustainable societies.  

She added: 

“Learners needs to understand their human rights and practice them of course 

with together with their responsibilities, they should understand the importance of 

equality, safety, access to basic resources and community engagement like I 

have mentioned that they need to participate in their communities”. 

Participants promote the social pillars in their classrooms by ensuring learners take part 

in conversations or decision-making exercises about how to conserve natural 

resources. 

Participant P2 mentioned:  

“I think when I divide learners into groups, I am actually practicing the social pillar 

of sustainability. I think it is important that learners learn the skill of socializing. It 

is only when they share that they learn from each other. I need them to learn 

about diversity and volunteerism especially in their homes”. 
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The social pillar is also integrated by engaging learners in school and community 

projects to learn about how to participate in their communities such as being involved in 

creating solutions to the challenges their communities face.  

Participant P3 shared: 

“I’m always encouraging my learners to participate in community programs 

whereby youth have discussions on how to clean their community, you know 

those community programmes”.   

Participants have indicated through their teaching approaches that they promote the 

social pillar in their classrooms through group work so that learners get used to working 

together, sharing ideas and engaging in discussions. 

 

 

 

Figure 4.16: lesson plan showing objectives where learners will work in groups 
and share responsibilities 

 

The practical work that was also performed by participant P1 also presented an 

opportunity to integrate the environmental and social pillars as learners were required to 
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examine the quality of the soil and the impact of human activity on the soil before they 

started with the experiment. 

 

 

Figure 4.17: learners working in groups of 5 and the teacher facilitating the 
discussions 

 

 

4.5.3.1.3 Inclusion of the economic pillar  

The data gathered shows that the economic pillar is the pillar that is less practiced 

compared to the other two pillars. It was evident in this study that integrating the 

economic pillar is a challenge, but it can only be achieved when discussing the cost of 

living in grade 10 environmental studies and the economic growth in the grade 11 

human population. The findings from Tsakeni (2018) also revealed that the opportunity 

for integrating the economic pillar is not explicit.  However, participants also believe that 

it can be implied from other pillars such as in the topic of environmental studies.  
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Participant P1 indicated that the idea of having a school garden presents an opportunity 

to integrate ESD.  She stated that: 

“You help learners develop a small garden and make sure that you teach them to 

take care of it every day. This is going to teach learners that even if I’m not 

employed, if I take care of the garden, it can feed me, it can bring an income into 

my house”. 

Although she indicated that learners consider gardening as a punishment, she strongly 

believed that learners get to learn about their environment, how to take care of it as well 

as other natural resources and their families. Learners also learn about the skill of 

business when they get to sell vegetation from the garden which presents an 

opportunity for an economic pillar.  

Participant P3 indicated that:  

“I only address the economic pillar of sustainability when I talk about how 

expensive the cost of living is in the current age. Learners should be aware that 

with time, most things won’t be affordable, so they need to work hard” 

Participants were aware of ESD and had a thorough understanding of the three pillars 

of ESD, but they do not seem to understand how they are interrelated. This finding 

correlates to the findings of Borg et al., (2014) whose study found that teachers are 

aware of how the three elements of ESD are relevant, but do not have a holistic grasp 

of it. Participant P2 also mentioned:  

“I have no idea how the economic pillar is integrated as I did indicate that I need 

development in all the three pillars of sustainability” 

Several surveys have also found similar results, indicating that most teachers grasp the 

ideas of SD, however the environmental approach is the most widely recognized. The 

environmental challenges presented by the chemistry curriculum, according to Tsakeni 

(2018), present potential for integrating social, civic engagement, and educational 

objectives and less of the economic pillars into teaching and learning. This implies that 

the challenge of incorporating the economic pillar is not faced only in Life Sciences but 
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also in other subjects. Participants have noticed that the economic pillar of sustainability 

is not visible compared to the other two pillars in the subject of Life Sciences. This 

means that only two dimensions of ESD, environmental and social, were clearly visible. 

Only one participant P1 seemed to understand how the three pillars connect but also 

emphasized that the environmental pillar is the biggest pillar there she believed that she 

and other participants could be more equipped with the knowledge of the environmental 

pillar, then other pillars will fall into place.  

4.5.3.2 Factors influencing their teaching i.e., Barriers to teaching ESD 

When participants were asked about the challenges they face when teaching this 

concept of ESD, they mentioned that the biggest challenges that they face in their Life 

Sciences classrooms is lack of knowledge of the concept due to lack of teacher 

development programmes, lack of resources, time constraints (timetables packed) as 

they felt that ATP channels them.  

4.5.3.2.1 Lack of teacher development programmes 

Participants lacked the knowledge of the concept of ESD which leads to the difficulty in 

integrating it successfully in their Life Sciences classrooms. Participant P2 stated very 

clearly that: 

  “I personally do not integrate the concept of ESD in my lessons because I am a 

 little bit under knowledge about ESD concept”. 

These findings correlate to those of Maidou et al. (2019) where it was revealed that 

there is a shortage of skilled and knowledgeable teachers for ESD principles in science 

instruction. Their findings also revealed that many science teachers are not trained as 

science teachers, which leads to insufficient knowledge, a lack of key parts of science, 

and a lack of exposure to effective learner-centered teaching. Howlet et al. (2016) are of 

the view that teachers' attitudes have an impact on their lack of understanding and 

awareness of ESD. This is primarily due to a lack of comprehension of the ESD 

concept's uniqueness, as well as teachers' lack of conceptualization of ESD in the 
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classroom practice. Despite the inclusion of general ESD concepts in the curriculum, 

learners still don't comprehend how sustainable development should confront socio-

political, economic, and environmental dynamics. 

Participant P1 shared that:  

“I need more developmental programs on this concept of ESD in order for me to 

fully implement it. The department needs to organize these programs because 

this concept is important as it prepares the upcoming generation.” 

Uitto & Saloranta (2017) also support the findings that teachers who lack experience, 

confidence, and general pedagogic content understanding usually use rote learning, 

expository teaching, and maintain strong control over classroom activity. 

Participants shared that the reason they do not have sufficient knowledge about this 

concept is because they were not trained/taught enough about this concept as a result, 

they feel the need for development.  

Participant P2 also added that:  

“We were not trained or taught enough about this concept from the university that 

is why I feel that we lack in it and cannot integrate it the way we should”.   

The findings are also supported by Riekmann et al. (2018) that it is necessary to have 

teacher training in both the university setting and on the job in the form of continuous 

professional development to enable appropriate implementation of ESD at all levels. 

The findings from Gonzales et al. (2020) also support these findings that their 

interdisciplinary character is truly a challenge for many educators.  

Not only do they lack knowledge but also the strategies or appropriate method they 

would employ in their classrooms and the findings which are in line with those of 

Karaaslan and Teksoz (2016). Their findings also confirmed that teachers lack the 

necessary expertise and skills to incorporate ESD with the use of transformative 

teaching and learning methods. The inability of school based ESD to encourage critical 

thinking among learners, according to Dzerefos (2020), is due to teachers' weak and 
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limited knowledge base and information about their practices, instructional 

methodologies, and understanding of ESD.  

Participants suggested that development is needed for them to be fully equipped with 

this concept of ESD. Participant P3 shared: 

“I think teachers need workshops where they will be trained about how we can 

teach ESD or how to incorporate it in classrooms and be given time and also 

specialize with it. I think it will help a lot”.  

Participants therefore suggested that there should be workshops where district officials 

will be involved as well as the subject advisors of different subjects. The findings from 

Lombard (2015) also indicated that there is a shortage of adequate professional teacher 

education programmes in the South African context that stimulate critical and creative 

thinking. Cordina and Mifsud (2016) in their study also found that many teachers' lack of 

knowledge of sustainability issues is related to a lack of proper training during their 

studies. Participants also shared that not only do they lack knowledge of this concept; 

they also lack motivation to practice it. Participant P1 stated:  

“We have never been motivated to practice this concept, not from any content 

workshops we have been attending so far”. 

Workshops are important and are required to overcome the challenges of implementing 

ESD in South African schools which may include Life Sciences content workshops and 

subject advisors’ interventions in teaching and learning of Life Sciences. 

4.5.3.2.2 Lack of resources 

Participants have indicated during the exploratory interviews that the challenge they 

have is lack of resources which hinders them from practicing the concept of ESD. They 

have mentioned that the concept of ESD is more practical and requires teaching 

approaches that will allow learners to explore and practice it in their classrooms. They 

have indicated that as much as they understand the importance of ESD they do not 

have enough materials to teach the concept. Participants shared that it is important that 
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when ESD is being taught, learners should explore and do things practically. But due to 

lack of materials and resources, their lessons are more passive which makes it hard for 

learners to relate the concept to their personal lives.  

Participants have indicated that the best approach to teaching ESD is when learners are 

engaged and participate in a lesson but lack of resources as a challenge hinders the 

integration of ESD. Participant P3 shared that, 

 “Some of the things we just do them theoretically, we do not have them. For 

 example, we usually tell learners about the melting of ice glaciers but we do not 

 have it here and mention that it is in Antarctica”.  

Hence participants believed that it is very difficult to teach learners without resources 

because they cannot relate to what you are teaching about except via their textbooks. 

Lack of teaching materials does not only make the teaching difficult for teachers, but 

makes learners not enjoy the concept as stated by participant P3 that,  

 “I try to make practical examples that learners can relate to, that are applicable to 

 their everyday lives so that they can enjoy the lesson”.   

Participant P3 indicated that when she was taught about ESD they used to go on 

fieldtrips and excursions but now she is unable to take her learners for such activities 

because the school does not have funds. Participants also believed that lack of 

functional laboratories in their schools is also a hindrance because if they had 

laboratories with resources, they would facilitate the integration of ESD where learners 

will get to explore on their own compared to a classroom setting as participant P2 

stated:  

 “The challenge I face in most cases is that the information most of the time is 

 outdated and we do not have labs that are functional as well”.  

This suggests that participants do want to practice the concept of ESD, but lack of 

resources contributes to the difficulty of integrating ESD. Participants also shared that 

the teacher education was not adequately preparing teachers for the incorporation of 
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ESD in their classrooms. Participants believed that for them to effectively integrate ESD 

in their classrooms it also depends on their learners’ attitudes. 

Participant P3 also shared:  

“The problem we face in schools is that we treat it as if it’s just theory. Life 

Sciences should be taught in a lab not in the classroom because we are talking 

about life and science so the conceptual factor is that we teach it in the 

classroom. Even the practical part of Life Sciences is not practical but its theory 

because we do not have equipment’s and materials. Even our learners are 

getting used to doing practical’s in a way that we do theory and that makes them 

have negative attitudes towards the concept”.  

Hence all their lessons are carried out in their classrooms and only sometimes 

outdoors.  

4.5.3.2.3 Time constraints  

Participants P1 and P3 indicated that time is one of the challenges that hinders them 

from integrating ESD. They have mentioned that the integration of ESD requires a lot of 

time especially if they want to incorporate all three sustainability pillars simultaneously 

during their lessons. They have also indicated that even if they try to use different 

approaches to teaching ESD such as outdoor lessons, to prepare for such lessons 

takes time. Participants shared that their school timetables last from 07:00 hours to 

14:45 hours and sometimes there are unplanned activities such as assembly that lasts 

longer, which reduces their teaching time.  

Participant P1 shared:  

“We only have eight hours of teaching, any other time is extra time which is also 

not enough because we have some activities the school participate on which 

mostly are unplanned so they take most of our time”. 
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They mentioned that their periods are 50 minutes at most and sometimes less 

depending on days of the week (such as on Thursdays for sports) so it is not enough to 

practice ESD while teaching a certain Life Sciences topic. Participant P3 shared: 

 “The challenge I face is that ESD and Life Sciences has a lot of content, but the 

 time is never enough”.  

She also complained that: 

 “Even the practical part we are given an hour so you as a teacher will have to 

 decide that 30 minutes will be for theory and the other 30 minutes will be for 

 practical which is not enough”.  

Although they felt they are incorporating ESD when they teach it is not enough because 

time limits them. Participant P3 shared that usually when she decides to do outdoor 

learning, it usually takes about two to three days. Even after those days, she felt she did 

not do justice to the curriculum as some topics could not be done in details or in a 

satisfying way. Hence, they complained that time does not allow them to integrate ESD 

when teaching as a result they suggest that it should be a subject on its own where it 

will be allocated a time to be taught to all the learners. Participant P1 indicated how 

packed her timetable is. She shared: 

“As a departmental head, I am expected to have a maximum of 5 classes but i 

have 6. This makes it harder for me to give myself and my learners enough time 

to practice this concept of ESD. I believe that if I had more free periods for admin 

work, I would have been able to spend more time with my learners especially 

with their garden as I am the one responsible for it”. 

 She mentioned that lately she has been using hours after 14:45 to check on their 

garden.  
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4.5.3.2.4 Annual Teaching Plan 

Participants have complained that the Annual Teaching Plan (ATP) they are provided by 

the Department of Basic Education has limited them on what to teach in their 

classrooms. They felt that the ATP channels them too much on how each concept 

should be taught, for how long, and which method to use and as a result it becomes a 

challenge of integrating ESD. Participant P1 expressed that:  

“If the ATP allowed us an opportunity to integrate ESD, we would definitely 

practice it daily in their classrooms but the time allocated for each topic in Life 

Sciences is very much limited and makes it very hard for us to explore other 

concepts”.  

They have relied too much on an ATP such that it becomes a challenge to even take 

learners on to the field trips because most topics seems to be class based according to 

the ATP whereas they also want to explore other approaches. Participant P3 shared: 

“It is hard to know how to teach a certain topic in the classroom because there is 

a gap between theory and practical in Life Sciences. Even the pacesetter  does 

not accommodate the practical part”.  

It was also evident from their lesson plans that the concepts of ESD are not included 

although they seem to practice them in their classroom such as when participant P1 

was asking learners to identify the causes of soil erosion which was not mentioned in 

the lesson plan. It is very obvious that participants were unable to relate their subject 

matter and concepts of critical issues to the advancement of society. This is in line with 

Kavai et al., (2022) that lecturers have also highlighted that as much as they believed 

that ESD can be integrated in most Life Sciences content, there are no policies that 

inform them how the integration could be implemented. They have indicated that the 

integration of ESD is possible, but time is always limiting them. 
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4.6 SUMMARY OF THE DATA 

Participants were aware of the concept of ESD and understood the importance of this 

concept being integrated in the Life Sciences classrooms. It was revealed that 

participants have good perceptions and attitudes towards ESD and apply different 

strategies to ensure that learners understand the concept and can relate it to their 

personal lives and apply it in their everyday practices at home and at school. It was also 

revealed that the opportunity of integrating ESD in Life Sciences is mostly through the 

environmental pillar as it is more understood by participants and incorporated in most of 

the topics in Life Sciences.  

4.7 CONCLUSION 

The data collected described the teachers' knowledge of and experiences with ESD. 

Data revealed that participants’ have good attitudes toward integrating ESD, despite 

their inadequate awareness of ESD theory, pedagogy, possible resources, and 

classroom materials. It was also revealed that the opportunity to integrate ESD in Life 

Sciences relates to the environmental and social pillars and to a lesser extent the 

economic pillar. Approaches such as inquiry-based learning, exploratory and active 

learning are used to integrate ESD in Life Sciences and are practiced ensuring that 

learners understand the concept. Different forms of assessing ESD concepts were also 

discussed. The most common challenges described by the participants was lack of 

knowledge of this concept, access to resources that will enable them to deliver lessons 

more dynamically, not enough time as the Life Sciences ATP is packed and does not 

allow them to integrate other concepts but only channels them to teach what is 

mentioned there to have a bigger effect on the learners they teach.  

Data presented speaks to the Magnusson’s et al.’ sciences model as a theoretical 

framework of the study. The first theme discusses knowledge and beliefs about 

learners’ understanding of ESD in Life Science and the knowledge and beliefs about 

ESD in the Life Science curriculum. The second theme captures the data related to the 
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orientation towards ESD in Life Science teaching as well as knowledge and beliefs 

about instructional strategies for ESD in Life Science. The third theme discusses the 

knowledge and beliefs about assessment of learners learning of ESD in Life Science.
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CHAPTER FIVE 

5 FINDINGS AND RECOMMENDATIONS 

5.1 INTRODUCTION 

The aim of the study was to explore teachers’ perceptions and practices of Education 

for Sustainable Development in Life Sciences classrooms. This final chapter of the 

study begins with the summary of how the study was conducted. The summary of the 

main findings and their significance as well as the findings in relation to the theoretical 

framework adapted in the study are also discussed. The discussion of the findings and 

the interpretations are linked to the literature reviewed in chapter 2 and the procedures 

and methods of data that were collected and analyzed are linked to methods described 

in chapter 3 of the study. The objectives of the study are aligned to the themes 

generated from data collected to answer the research questions. The last part of the 

chapter discusses the limitations, implications and recommendations of the study. The 

recommendations made in the study are based on the challenges that participants face 

for the integration of the concept of ESD.  

5.2 SUMMARY OF THE RESEARCH STUDY 

The study explored teachers’ perceptions and practices of ESD in Life Sciences 

classrooms. The study unveiled teachers’ perceptions of ESD, the different strategies 

and methods they employ when integrating ESD in their Life Sciences classrooms as 

well as the influence of their perceptions of ESD in their classrooms. According to 

Lombard (2015), it is important for Life Science teachers to possess adequate and 

sufficient knowledge of how to incorporate the concept of ESD so that they can 

contribute to learners’ understanding, which depends on the teaching strategy that the 

teachers use to effectively present scientific principles. To explore teachers’ perceptions 
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and practices of ESD, a qualitative approach was employed (Ronoh, 2017). A 

qualitative approach was suitable for collecting data on individual participant and 

document their perceptions and practices of ESD using a single exploratory case study 

design (Creswell, 2008). The study design provided an in-depth exploration of “what” 

and “how” ESD was implemented in the Life Sciences classrooms (Creswell, 2009).  

For this exploratory case study, extensive and in-depth data were gathered using semi-

structured interviews, non-participant classroom observations, and document analysis 

(lesson plans) (Harrison et al., 2017). 

The aim of the study of study was to answer the main research question:  What are 

teachers’ perceptions and practices of ESD in Life Sciences classrooms? 

To answer this main research question, three research sub-questions were formulated. 

Table 5.1 below shows the sub-questions as well as the relevant instrument used to 

collect data.  

Table 5.1: Research questions and instruments used to collect data 

Research questions  Research instrument 

How do the teachers perceive 

education for sustainable development 

teaching in Life Sciences? 

Interviews  

Document analysis (Lesson plans)  

 

How do the teachers facilitate 

education for sustainable development 

in Life Sciences classroom?  

Interviews 

Classroom observations 

Document analysis (Lesson plans) 

How do the teachers’ perceptions of 

education for sustainable development 

influence classroom practices? 

Interviews  

Classroom observations  

Document analysis (Lesson plans) 

 

Table 5.1 listed all the sub-research questions and the instruments used to collect data. 

Individual interviews were conducted as primary data collection instruments with 

participants telephonically. Classroom observations were also conducted to validate 

teachers’ practices of ESD integration in the classrooms. Lastly, document analysis of 
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lesson plans was also conducted to analyze participants’ lesson plans to see how they 

plan to integrate the concept of ESD in their classrooms.  

The findings of the study will be discussed in the next sections. The data were collected 

from three Life Science teachers based in Thabo-Mofutsanyane district in 

Phuthadithjaba who taught grades 10-12. The results collected from the semi-structured 

interview, classroom observations and lesson plan analysis were combined to produce 

a full, triangulated explanation of ESD integration in the Life Sciences classrooms.  

5.3 KEY FINDINGS AND THEIR SIGNIFICANCE 

5.3.1 Teachers’ Perceptions of ESD in Life Sciences Classrooms 

5.3.1.1 Teachers' beliefs of ESD 

Participants shared different perceptions of ESD in Life Sciences. They believed that 

ESD promotes interactive learning where learners can interact with each other during 

the lesson while learning instead of passive learning where the teacher is the one who 

mostly does the teaching. Participants perceived ESD as a concept that prepares 

learners to become responsible citizens. They expressed that through ESD learners will 

be able to make good decisions about their environment and take part in contributing 

positively towards it. They also said that ESD promotes a culture of accountability for 

learners’ actions. Participants also perceived ESD as a concept that allows for creative 

thinking and promotes problem solving skills in Life Sciences. They opined that learners 

who take part in ESD should be rewarded so that other learners can see and learn from 

them that practicing ESD is a good thing.  

Participants P1 and P3 shared the same sentiment that learners learn best when they 

learn from each other rather than when they learn from the teacher. They believed that 

when they interact with each other they share some of the information the teachers 

might not share with them. During interactive learning, teachers divided learners into 

groups where they were able to engage with each other, ask each other questions and 

create solutions on their own. Interactive learning ensured that the teacher interacted 
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with learners while learners interacted with each other in the form of groups or pairs. 

Participants shared that when learners interact with each other through group work or 

pair work; they usually share most of their common community challenges and try to 

create the solutions. The findings are also in line with the findings from UNESCO (2014) 

and Eilks (2015) that learners should be taught how to actively participate in shaping 

society in order to ensure a long-term future.  

5.3.1.2 Teachers’ understanding of ESD 

Participants expressed that it is important to teach learners about the concept of ESD 

as it prepares them to become future responsible citizens. Participants shared that 

learners should be able to take responsibility for their actions and believed that learners 

need to be informed about their actions as every action has a consequence. 

Participants shared the same views as Schild (2016) as they have articulated that the 

main goal of ESD is to prepare citizens who have the appropriate skills and values to 

act responsibly, guided by the principles and goals of sustainable development. Hence 

it is essential for Life Science teachers who apply ESD in their classrooms to recognize 

possible orientations of science teaching that accommodate the objectives of ESD and 

develops citizens who acquire knowledge regarding the environment and be able to 

deal with sustainability issues that the country is facing. 

According to Kioupi & Voulvoulis (2019) sustainable development ensures that people 

understand the composite features and man-made environments developing from the 

interactions among biological, social, cultural, economic and physical views. It enables 

people to participate in environmental management and resolve sustainability issues. 

Participants said that it is important for learners to learn about ESD because it affords 

learners an opportunity to learn about the challenges they face in their communities and 

understand the consequences of their actions, so that they will be able to account for 

their actions and prevent each other from making bad decisions. Participant P1 shared 

that in her classrooms it is very important for learners to learn about accountability. She 

believed that learners need to understand that for every bad action they do, they need 

to be accountable. She mentioned that it teaches them to be responsible so that they do 

not repeat the same mistakes repeatedly. According to Hylton (2019) and Saner et al. 
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(2019), the 17 SDGs are intended to defend environmental integrity by addressing 

climate change and protecting ocean and land ecosystems, promote cooperation 

between various social actors, foster a climate of peace, and ensure responsible 

consumption and production. Participants expressed that the goal of the SDGs is to 

improve the quality of life and achieve a sustainable world. Hence participants believed 

that Life Science is more relevant to learners’ lives when the SDGs are incorporated in 

the classrooms as they contribute to the achievement of the goals of SDGs. 

5.3.1.3 Importance of ESD in teaching Life Sciences 

Participants believed that the integration of ESD allows for creative thinking hence ESD 

should not be integrated in Life Sciences only but in all subjects. The main reason for 

this belief is that all learners should be able to take responsibility for their actions and 

should acquire creative thinking skills. They mentioned that all learners, not only 

sciences learners, need to understand that for every action, there is a consequence. 

Participant P1 shared that even learners who are studying commercial subjects should 

be taught about how to take care of their environment because if they are not aware of 

their environment, they will destroy it. The participants’ views are the same as those of 

UNESCO (2015) who suggested that ESD should be interdisciplinary and holistic and 

should be incorporated in the entire science and technology curriculum and other 

subjects and should not be represented as a separate topic. Participants believed that 

all learners have the right to learn about ESD and should be able to think positively 

about their environment. As future generations, they need to be prepared and acquire 

creative thinking skills. The findings are also in line with the findings from Kavai, 

Williams and Tsakeni (2022) who also found that lecturers from South Africa and 

Sweden also believed that ESD is a concept that should be integrated across the school 

curricula and each subject should play a role in the teaching of ESD. Participant P3 

shared a different view and suggested that ESD should be a subject on its own and 

should be compulsory where all learners will study it because it has so much impact and 

should continue to study this concept throughout even at university level. 

Participants P1 and P3 believed that the concept of ESD can be incorporated in all the 

topics of Life Sciences but participant P2 believed that it can only be incorporated in 
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certain topics. The findings are the same as those of the United Nations (2018) that 

most of the SDGs are incorporated in Biology as a discipline. These topics include food 

security, improved nutrition, sustainable agriculture, healthy lifestyles, sustainable water 

management and sanitation, climate change, sustainable consumption and production 

of materials, sustainable use of oceans, seas and marine resources, and sustainable 

ecosystem management (Tsakeni, 2018). However, participants also believed that not 

all Life Sciences topics can incorporate the concept of ESD. The findings are in line with 

the findings from Kavai et al., (2022) who revealed that some lecturers felt that it was 

difficult to incorporate ESD into some Biology content as some topics are taught for 

conceptual understanding.  

Participants indicated that there were some topics in which it would be easy to include 

ESD while some topics like genetics are difficult to incorporate ESD because they are 

taught conceptually. It was also noted that with topics like biodiversity and ecology, it is 

much easier to incorporate ESD because most SDGs exist as topics in the stream of 

ecology. Participants also mentioned that when they teach ESD in the Life Sciences 

classrooms, they ensured that learners recognize connections between related topics 

so that they can gain a comprehensive grasp of life's nature and interconnection. They 

also emphasized that these connections are also formed across grades.  

Participant P3 stated that it is very important to give practical examples when teaching 

so that learners can relate it to their everyday lives. Participants are willing to practice 

transformative learning in which real-life challenges and examples are used in their 

classrooms. This was evident from their lesson plans that there is no planning for ESD 

when they prepare for their classes. However, during lesson observations, teachers 

practiced the concept of ESD. This finding is the same as that of Kavai et al., (2022) 

that although teachers believed that ESD is more applicable to Life Sciences as a 

discipline, it was observed that the integration was neither deliberate nor planned for. 

Participants believed that it is important that learners be taught about ESD so that they 

can be aware of the challenges their communities face and will also acquire the 

problem-solving skills to deal with those challenges. Participant P2 stated learners 

should be assisted in achieving a sustainable world by preserving the resources we 
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have and taking good care of their environment. They need to be engaged in 

community discussions so that they can also contribute as to how we can overcome the 

challenges. Participants shared that the integration of ESD in Life Sciences does not 

only ensure that learners learn about their environmental challenges but also learn 

about the safety of the environment so that they can make good decisions for their 

environment. Participants highlighted that it is important for learners to be taught about 

ESD from primary schools not only in high schools. They believed that good decisions 

should be taken from an early stage so that they can practice these skills as they grow 

up. Participant P1 mentioned that this concept should be introduced to learners at a 

very early age so that they can learn about good decision making while they are still 

young. This finding is in line with the findings from Qablan (2018); Redmann et al., 

(2018) where teachers agreed that beginning to teach about the notion of ESD in early 

childhood education settings, such as primary schools, is critical.  

Participants also mentioned that the concept of ESD promotes cooperative skills such 

as decision-making, critical thinking, and imagining future scenarios. According to 

Leonard (2012), ESD should equip learners with the necessary practical skills so they 

can continue their education when they graduate and make ethical decisions about their 

lives.Participants have emphasized that learners are taught to become engaged citizens 

who play a role in changing how our societies run through ESD, and youngsters are 

encouraged to see themselves as people who are actively constructing a better future. 

They have explained that the goal of ESD is to encourage their learners in developing 

positive attitudes and skills necessary to make informed decisions that benefit 

themselves, others, and future generations.  

5.3.1.4 Motivation for learning ESD 

Participants mentioned the importance of rewarding learners who participate in ESD. 

They mentioned that incentives encourage learners to participate in ESD, especially 

when the participants reward learners who take care of their classrooms as well as their 

environment. Participants mentioned that learners enjoy being recognized for doing the 

right thing and as a result others gets encouraged and join in doing justice to their 

environment. Incentives are believed to motivate learners to be more productive and 
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also create a feeling of achievement. Participant P1 and participant P3 shared that 

when learners are encouraged to take care of their environment, they get to do it 

willingly with time and get used to it knowing that they will be rewarded. Rewards are 

used to improve learners’ achievements. Incentives can motivate learners to become 

more interested in activities and motivate them to continue their involvement in these 

activities. This study is consistent with Yang's (2019) findings that teachers must 

improve fundamental skills including critical and systemic thinking, teamwork, and 

taking ownership of the present and future generations by stimulating learning and 

promoting core competencies. Participants explained that giving rewards to learners 

shows that their hard work is appreciated. They believed that it encourages learners to 

feel better about the work they do, which also promotes feelings of pride and happiness. 
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5.3.2 Integrating ESD in Life Sciences Classrooms 

This section discusses the teaching strategies that participants employed when 

integrating the concept of ESD in their Life Sciences classrooms as well as the activities 

given to learners for assessment.  

5.3.2.1 Teaching strategies 

Participants believed that the best way to integrate ESD is through learner-centered 

approaches where learners become active in classrooms and are in control of their 

lessons, where a teacher acts as a facilitator in the lesson. They believed that learners 

learn best when they learn by themselves or from each other than from a teacher. 

Participant P1 preferred using an inquiry-based approach when integrating ESD, 

participant P2 employed a participatory and exploratory learning as an approach to 

incorporate ESD in her classroom while participant P3 employed collaborative learning 

in her classrooms which she believed is the best and effective strategy for ESD. 

Participants mentioned that different teaching strategies are employed in the Life 

Sciences classrooms when teaching the concept of ESD. But they believed that the 

best strategy is when learners are taught practically where they can explore on their 

own. They have mentioned that it is best when learners participate in the lesson so that 

they can relate to their personal lives and can apply the knowledge in their everyday 

lives. Participants believed in constructivism learning which is a learner-centered 

approach. They explained that it is an active approach where learners work 

independently and in groups where they construct their own interpretations of the 

information given using their experiences and test the new information against what 

they already know. Participant P1 emphasized that ESD is a practical concept where 

learners need to be fully engaged in a lesson so that what is being taught to them 

makes sense and they acquire the knowledge, they need to understand fully what 

sustainable development is.  

Participant P3 used an inquiry-based approach as a stimulus in her lesson to find 

learners’ preconceptions of the topic. She believed that it should be used as a strategy 

to initiate interest, interaction and discussions within the classroom. Furthermore, she 
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explained that she divided her learners into groups or in pairs and gave them activities 

to work on. When working in groups learners helped each other to work out the activity 

given, and she saw improvement when they worked together compared to when she is 

the one explaining to them. All they did during group discussions was to ask for 

assistance when it was needed.  This type of interaction helped learners a lot and had 

benefits as learners were very enthusiastic and become interested in the lesson. 

Nikoloski (2017) highlighted that participatory teaching and learning is an appropriate 

method that is required as it motivates and inspires learners to act for sustainable 

development by altering their behavior. 

Participants mentioned that their learners learn best when they explore and take part in 

the lesson. Participatory learning helps learners to understand deeply the topic they are 

learning about as they get to do practical work on their own with the guidance of a 

teacher, explore by touching the materials and follow the steps in every procedure.  

Participant P3 also suggested exploratory learning as the best approach as she was 

taught ESD through exploring. She mentioned that she took her learners to the 

laboratory to perform experiments on their own and this approach catered for the 

kinesthetic learners who learn by doing. The findings correlate with the findings from 

Kavai et al., (2022) who indicated that it is important to teach ESD through strategies 

which allow learners to actively participate in constructing the knowledge so that their 

learning can be effective.  

Participant P2 also mentioned that it is important for learners to explore when learning 

so that the lesson makes sense to them. The finding is in line with Biasutti (2015), who 

attested that these teaching methods stimulate behavioural changes as well as changes 

in how people think about and react to processes as well as knowledge.  Collaborative 

learning seemed to be one of the effective approach participants practiced in their 

classrooms. Participants indicated how important it is for learners to collaborate and 

work with each other while learning. When analyzing participants’ lesson plans, it was 

evident that they value group work. Participants prefer that learners work in groups for 

them to understand the concept of ESD. Participant P1 expressed that learner-

orientated learning enables learners to decide for themselves while they are learning. 
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Participant P3 also agreed that a lesson conducted by learners is much better than the 

one conducted by the teacher because ESD is practical. The participant believed that 

the benefit of this strategy is that all learners get included in discussions which allowed 

each learner to take part in the learning process at every stage as she was facilitating 

the lesson. During discussions, the participant was moving around the classroom asking 

questions and guiding learners. Participants believed that group work also teaches 

learners about peace and interaction which is an essential part of the social pillar. They 

believed that learners get to be taught about how to reflect on their personal actions 

individually before they come into a decision in a joint function.  

When analyzing participants’ lesson plans, it was indicated in participant P2’s lesson 

plan that one of her lesson objectives is to allow learners to work in groups and share 

responsibility. Participant P3 indicated that with experience you get to know the ATP 

and the assessment guideline by heart such that they get used to how the 

concept/topics relate to each other as well as the concept of ESD. Hence, when 

analyzing her lesson plan, the concept of ESD was not included yet she practiced it in 

the classroom. One of the benefits that participants mentioned about this approach is 

that learners enjoy the learning process as they are encouraged to relate it to their own 

experiences. Instead of learners memorizing, they learn to think and understand what is 

required from the questions which is an important skill. Participants also added that the 

strategy helped learners to develop social skills as well as the ability to communicate 

effectively. In this approach the participant is an active agent, facilitating and guiding the 

learners to tackle problems and create solutions together. This view is supported by 

Venkataraman (2015), who stated that approaches which are participatory can be 

achieved through inquiry-based methodologies, through discussions and group work, as 

well as experiential learning where they engage with one another and their 

surroundings. 

5.3.2.2 ESD activities 

Participants mentioned some of the activities encourage learners to participate in ESD 

such as presentations, debates, competitions and problem-based learning. Participants 

preferred that learners do presentations as an activity when learning. This is usually 
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when learners are working in pairs or groups where one learner will be selected to do a 

presentation. Participant P3 shared that in her classrooms she encouraged learners to 

work together in groups and be able to present their findings to the rest of the class. 

This method ensured that every learner has an opportunity to raise their views and give 

their explanation of how best they understood that concept. Participants consider this 

type of activity as a learner-centered method where learners provide feedback based on 

what they were working. They believed that learners usually have different perceptions 

on different topics, so they learn better when they hear from the others.  Participant P1 

explained that during presentations, learners can interact with each other, and each 

member of the group has an opportunity to contribute something they have learnt from 

the investigation which affords learners to gain good communication skills. Participants 

also mentioned that presentations help learners learn a topic thoroughly as they will be 

able to explain in detail their findings with discussions of how they got their results. 

Presentations also provide learners with a presenting skill which is an important skill in 

the workplace. The finding is the same as that of UNESCO (2016), who suggested that 

learner-centered methods such as fieldwork, case studies, discussions, role play, 

reflective accounts, as well as inquiry-based learning, experiential learning, and action 

competence are very effective in classrooms. 

Participants opined that problem-based learning is one of the effective learner-centered 

approaches that work best in teaching and learning as learners solve real problems and 

skills they can put in place when they face challenges. Participants mentioned that the 

aim of posing a question is to enable learners to develop skills such as problem-solving 

skills. Learners respond to the problem posed by identifying creative and innovative 

solutions. Participants indicated that it is one activity that allows learners to reflect on 

their communities and think about how they can assist where possible. Participants also 

shared that problem-based learning enabled learners to think, understand and share 

solutions to their community challenges. Participant P2 also agreed that posing a 

problem enabled learners to be always aware of the situations around them. 

Participants explained how effective learning becomes when learners’ debate or 

compete in their classrooms. They believed that debates are positive competitions that 

enabled learners to study hard on a specific topic and share with their classmates. They 
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find debates as one of the effective learning activities that learners enjoyed the most as 

they have indicated the benefits of this activity such as the skills learners gain from 

debates. They expressed that debates helped learners to stay fully engaged with the 

topic and come out of the debate informed on the issue.  

 

5.3.2.3 ESD assessment 

Participants believed that it is necessary to assess learners after learning a lesson in 

classrooms. They mentioned that the importance of assessing this concept of ESD is to 

check if they really understood it so that they can apply it in real situations. Participant 

P1 mentioned that after assessment, she believes that it is very important to reward 

those learners who practice the concept in their classrooms. Although it’s important for 

learners to be taught and understand this concept, participant P3 suggests that 

teachers should be the first to practice it in and outside their classrooms so that they 

can lead by example. Participants stated that it is useless for learners to be taught the 

concept when it cannot be practiced. Participant P1 stated learners are assessed to 

ensure that what they were taught in class was indeed understood and assesses the 

level of their understanding to see if they interpret it in the correct way so that she can 

clear any misconceptions.  

According to the participants, giving learners projects helped them to interact with their 

environment in so many ways. Participants gave learners projects related to ESD so 

that they can learn more about the pillars of sustainability. Participants mentioned that 

projects are very helpful especially to those learners struggling with a certain topic as 

they get to associate with others and learn from them. Participants also highlighted how 

easy it is to assess learners in groups compared to when they work individually. 

Participants mentioned that the expectation from group work is that learners work 

together on a specific task and help each other. Participant P2 stated that when 

learners are assessed in groups, they usually obtain good marks because they give 

themselves enough time to outsource the correct information, they are allowed to 

search not only from the textbooks they are using but also, from the internet and create 

the correct solutions. They believed learners work best when they delegate each other 
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the roles in the groups so that each one of them contributes to the assessment.  

Participant P1 also mentioned that when learners work in groups, they develop that 

sense of ownership because they understand that they must work on their own, to find 

the correct solutions for the assessment. Participants added that group assessments 

improve their understanding of that topic as they provide feedback to each other before 

they write a final task. 

 

Participants believed that group assessments allow learners to work collaboratively and 

receive a common grade as learners are divided into groups according to different 

levels of learners’ understanding. Participants expressed that when they work in groups, 

they are motivated and develop skills such as teamwork and communication skills. 

Learners working in groups can plan and manage their time and be able to work with 

understanding through discussions and explanations. The aim is to encourage learners 

to contribute to group interactions, share knowledge and promote learning at a group 

level and teach them leadership skills. Participants mentioned the importance of giving 

learners concept tests at the end of the lesson. They believed that it is an effective way 

of checking if teaching occurred. Participant P3 stated that she gave learners informal 

and formal tests. As much as they have mentioned how they value group work or group 

assessments, concept tests assess learners individually. Participants believed that 

concept tests are summative assessments because they require more dedication, time 

and preparation compared to other forms of assessments but are important for 

assessing learners individually. Participants believed that there are skills that learners 

need to acquire such as problem-solving skills and teamwork which will help them even 

in the workplace. These skills are also mentioned in the CAPS document that in order to 

demonstrate responsibility for the environment and the health of others, learners must 

possess knowledge and abilities such as problem-solving abilities, teamwork, critical 

thinking, communication skills, and the capacity to gather, use, and evaluate 

information. These abilities are all part of the NCS essential outcomes (DESA, 2018). 
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5.3.3 The influence of Teachers’ Perceptions on Practicing ESD in Life 

Sciences 

This section provides a discussion of the sustainability pillars included in participants’ 

lessons in the Life Sciences classrooms as well as the challenges they faced when 

integrating the concept of ESD. 

5.3.3.1  Inclusion of Sustainability pillars 

It is believed that teachers’ perceptions influence their teaching in their classrooms. Out 

of all the three sustainability pillars, the most well understood and practiced 

sustainability pillar is the environmental pillar. Participants expressed the importance of 

the environmental pillar and have realized that it is the most incorporated pillar in the 

Life Sciences content rather than the other two sustainability pillars. Participants 

believed that the environmental pillar is the most important pillar and reasoned that it is 

because it is included in most topics especially the environmental studies in the last 

strand of Life Sciences. The finding is in line with that of Purvis et al. (2018), who 

commented that the environmental pillar is the biggest pillar and more practiced than 

the other pillars. The environmental pillar seemed to be the most practiced than the 

social and economic pillars.  

Participant P1 emphasized that there is no sustainability without the environmental pillar 

as there is a relationship between the three pillars which is in correlation to Wanamaker 

(2018) who also attested that the biggest pillar of the three is the environmental pillar 

which connects the other pillars. Hence the conception of sustainable development lies 

essentially on the three pillars, and it is only when all three pillars are in balance is true 

sustainability achieved. According to Taylor (2016) when considering the environmental 

factors, economic and social factors must also be considered in sustainability hence 

true sustainability requires the balance of environmental, economic, and social factors. 

Participants confessed that there are many topics in Life Sciences that incorporated 

sustainability issues as a way of implementing ESD. However, participants were not 

confident about the incorporation of the three sustainability pillars simultaneously in their 

classrooms. Participant P2 acknowledged that she needs development in all three 

sustainability pillars. She believed that all three sustainability pillars are equally 
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important and should be incorporated simultaneously in the lesson. However, she felt 

the environmental pillar is incorporated in most topics of Life Sciences such as human 

impact in the environment, ecosystems and population growth.  

When participants were asked about sustainable development, they always defined it 

from a point of the environmental pillar; their responses were based more on the 

environmental pillar and the social pillar to some extent. Participants mentioned that out 

of all the pillars, the environmental pillar is integrated more in Life Sciences than any 

other pillar. This implies that the environmental pillar is more understood by participants 

and is more supported by the topics under the ecological dimension of the Life Sciences 

curriculum. Regarding the social pillar of sustainable development, participants 

expressed that it relates to the importance of learner participation in their communities 

as well as decision making. When they were asked about the social pillar, they indicated 

that they do integrate it in their classroom although not as directly as the environmental 

pillar. The social pillar was discussed when they talked about resource security to 

promote, maintain, and restore access to basic resources such as food and land. 

Participant P3 stated that through the social pillar, learners acquire the skill of 

participation and teamwork.  

Participants also mentioned that it is very important to empower learners to participate 

in order to improve their health as well as that of their environment; and to achieve 

healthy and sustainable societies.  Participant P1 said that learners must understand 

their human rights and practice them with their responsibilities. The social pillar is 

promoted in their classrooms by ensuring that learners take part in decision making 

exercises on ways to conserve natural resources and when learners work in groups to 

share responsibilities. Participant P2 mentioned that when learners work in groups they 

learn how to socialize as they learn from one other and contribute their knowledge to 

each other. She emphasized that she wants her learners to learn about diversity and 

volunteerism even in their communities. Participants indicated through their teaching 

approaches that they promote the social pillar in their classrooms through group work 

so that learners get used to working together, sharing ideas and engaging in 

discussions. Participants ensured that all their learners in their classrooms were treated 
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equally. Participants have mentioned that there are very few topics where the social 

pillar of sustainable development is integrated in Life Sciences although it is mentioned 

in the CAPS document that is should be incorporated.  

Participants mentioned that out of the three pillars of sustainable development, the 

economic pillar is the pillar that is less practiced. It was evident in this study that the 

integration of the economic pillar is a challenge, but it can only be achieved when 

discussing the cost of living in grade 10 environmental studies and the economic growth 

in grade 11 human populations. The findings from Tsakeni (2018) also revealed that the 

opportunity for integrating the economic pillar is not explicit.  However, participants also 

believe that it can be implied from other pillars such as in the topic of environmental 

studies. Participant P2 also mentioned that she cannot integrate the three pillars of 

sustainable development simultaneously especially regarding the economic pillar. The 

environmental challenges presented by the chemistry curriculum, according to Tsakeni 

(2018), present potential for combining the social, civic engagement, pedagogical and 

less of the economic pillars into teaching and learning. This implies that the challenge of 

incorporating the economic pillar is not faced only in Life Sciences but also in other 

subjects. Participants have noticed that the economic pillar of sustainability is not visible 

compared to the other two pillars in the subject of Life Sciences. This means that only 

the two dimensions of ESD, environmental and social, were clearly visible.  

5.3.3.2 Factors influencing the teaching of ESD 

Participants find it difficult to fully integrate the concept of ESD in their Life Sciences 

classrooms because of lack of knowledge of this concept. Participant P2 stated that she 

does not fully integrate it in her lessons because she is unsure about this concept of 

ESD. Participants have also indicated that not only do they lack knowledge but also the 

strategies or appropriate methods to integrate it in their classrooms. These findings 

correlate to those of Maidou et al. (2019) where it was revealed that there is a shortage 

of skilled and knowledgeable teachers for ESD principles in science instruction. Their 

findings also revealed that many science teachers are not trained as science teachers, 

which leads to insufficient knowledge, a lack of key parts of science, and a lack of 

exposure to effective learner-centered teaching. Howlet et al. (2016) are of the view that 
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teachers' attitudes have an impact on their lack of understanding and awareness of 

ESD. This is primarily due to a lack of comprehension of the ESD concept's uniqueness, 

as well as teachers' lack of conceptualization of ESD in the classroom practice. 

Participants admitted that they wish to fully implement it in their classrooms, but they do 

not have sufficient knowledge about this concept because they were not trained enough 

about this concept as a result; they feel the need for development. The findings are also 

supported by Riekmann et al. (2018), who found that teacher preparation is necessary 

both in a university setting and on the job in the form of continual professional 

development in order to accomplish and ensure adequate implementation of ESD at all 

levels. 

Participant P3 expressed her lack of knowledge and suggested that she needs to be 

developed with this concept of ESD. Participants therefore suggest that there should be 

workshops where district officials will be involved as well as the subject advisors of 

different subjects. Cordina and Mifsud (2016) in their study also found that many 

teachers' lack of knowledge of sustainability issues is related to a lack of proper training 

during their studies. Participants also shared that not only do they lack knowledge of 

this concept; they also lack motivation to practice it. Participants therefore believe that 

workshops are important and are required to overcome the challenges of implementing 

ESD in South African schools which may include Life Sciences content  

Participants indicated that one of the challenges they have is lack of resources which 

hinders them from practicing the concept of ESD. Participants believe that the concept 

of ESD is more practical and requires teaching approaches that will allow learners to 

explore and practice it in their classrooms. They have mentioned that as much as they 

understand the importance of ESD, they do not have enough resources or materials 

when integrating it. Participants shared that it is important that when ESD is being 

taught, learners should explore and do things practically. But due to lack of materials 

and resources, their lessons are more passive which makes it hard for learners to relate 

the concept to their personal lives Participants believe that it is very difficult to teach 

learners without resources because they cannot relate to what you are teaching about 
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except through their textbooks. Lack of teaching materials does not only make the 

teaching difficult for teachers but makes learners not enjoy the concept at all.  

Participants have also indicated that time is another challenge that hinders them from 

integrating ESD. They have mentioned that the integration of ESD requires a lot of time 

especially if they want to incorporate all three sustainability pillars simultaneously during 

their lessons. They mentioned that even if they try to use different approaches to 

teaching ESD such as outdoor lessons, preparing for such lessons takes time and to 

organize learners in groups for outdoor learning requires time. Participant P1 shared 

that time limits what she can do and what she cannot do in her classroom as she has 

only eight hours of teaching. Most of the time she is required to do extra time (classes 

after school hours) which is also not enough because some learners participate in other 

activities such as sports. Although they felt they are incorporating ESD when they teach 

it is not enough because time limits them.  

Participants have complained that the Annual Teaching Plan (ATP) they are provided 

with by the Department of Basic Education has limited them in what to teach in their 

classrooms. They felt that the ATP channels them too much on how each concept 

should be taught, for how long, and which method to use and as a result it becomes a 

challenge integrating ESD. Participant P1 expressed that the ATP states clearly what 

they need to do every week and sometimes in a week there is more content than other 

weeks. She said that the concept of ESD is not mentioned more in the ATP, hence she 

felt like the ATP does not allow them an opportunity to integrate ESD in their 

classrooms as each topic on the ATP has its time allocated for it.  

5.4 SUMMARY OF THE FINDINGS 

 5.4.1 Research sub-question 1: How do the teachers perceive education for 

sustainable development teaching in Life Sciences? 

Participants had a positive attitude towards ESD and understood the importance of 

ESD. Participants had different perceptions on ESD. They believed that it should be 
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incorporated in Life Sciences as it promotes interactive learning and prepares learners 

to become responsible citizens. They also believed that it promotes a culture of 

accountability and allows for creative thinking. They mentioned that through the 

integration of ESD learners acquire skills such as problem solving and decision-making 

skills. Participants believed that for learners to participate in ESD they should be a 

motivation for learning ESD such as incentives for learners participating in ESD. 

  

5.4.2 Research sub-question 2: How do the teachers facilitate education for 

sustainable development in Life Sciences classroom?  

Participants have shown interest in integrating the concept of ESD and have been 

practicing it in the classrooms. Participants have shown that they employed different 

strategies when integrating ESD in their classrooms. Teaching strategies employed 

were mostly learner centered approaches such as inquiry-based approach, participatory 

and exploratory learning, and collaborative learning. Participants have shown that they 

give learners different ESD activities in their classrooms such as presentations, 

problem-based learning, and debates. They also had different assessment methods, 

they preferred assessments such as project-based assessment, assessing learners in 

groups and giving them concept tests. 

5.4.3 Research sub-question 3: How do the teachers’ perceptions of education for 

sustainable development influence classroom practices? 

Participants’ positive attitudes and good perceptions towards ESD lead them to a 

successful integration of ESD in their classrooms. Participants have included the 

sustainability pillars of ESD in their classrooms. Participants included the environmental 

pillar when they addressed some of the challenges such as air pollution and soil 

pollution. The inclusion of the social pillar was more based on the importance of peace 

and interaction in classrooms and in communities. The inclusion of the economic pillar 

involved the growth as the business skills learners should acquire. The environmental 

pillar and the social pillar were integrated more than the economic pillar. Participants 

also indicated the challenges they face that hinder the successful integration of ESD in 
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their classrooms. Their challenges include lack of teacher development/ support 

programmes, lack of resources, time constraints as well as how packed the annual 

teaching plan is.  

5.5 DISCUSSION OF FINDINGS IN RELATION TO THEORETICAL 

FRAMEWORK 

The theoretical framework of the study is based on Magnuson’s et al.’s 1999 science 

model which explains the teachers PCK. The science model enabled the researcher to 

understand teachers’ PCK and how they integrate the concept of ESD.  

5.5.1 Orientation towards ESD in Life Science teaching 

Data collected revealed that teachers were oriented towards ESD from university. 

They were taught in different ways such as outdoor learning and field trips as ESD is 

believed to be a practical concept. Participants believed that they also use different 

methods to orientate their learners towards ESD. Participant P1 and P3 used an 

inquiry-based approach to orientate their learners in their classrooms to get their 

preconceptions of the topic. They believe that it is important for learners to relate to 

the concept by practicing it and that is through them discovering things for 

themselves. The most practiced orientations to ESD were discovery, activity-driven, 

project-based as well as guided inquiry. They asked questions which are real life 

related so that learners can get a clear meaning of what they are being taught.  

5.5.2 Knowledge and beliefs about the understanding of ESD in Life 

Science 

As participants understood clearly what ESD is, they stated that learners should be 

taught in a way that they will understand and practice sustainability at school and at 

home. They mentioned the knowledge and skills that learners will acquire through 

the learning of the concept of ESD such as decision-making and problem-solving 

skills. Participants believed that ESD should be incorporated in all subjects from 

primary school so that they grow up having this knowledge for them to be able to 
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practice it daily. Participants understood that ESD prepares learners to become 

responsible citizens and promotes a culture of accountability. It ensures that learners 

understand that there are consequences for their actions. Hence, they believed that 

it should be a compulsory subject where every learner will learn about it instead of it 

being incorporated only in science subjects.  

5.5.3 Knowledge and beliefs about ESD in the Life Science curriculum 

Participants mentioned that there are many Life Sciences topics that can incorporate 

the concept of ESD but due to lack of knowledge, they seem to be more familiar with 

the environmental pillar than the social and economic pillars. They indicated topics 

that they believed they can incorporate the concepts of ESD such as human impact 

in the environment, ecosystems and population ecology. Other topics in Life 

Sciences are quite complex and are not easy to include in ESD. They believed that 

the concept of ESD exists already as topics in the Life Sciences curriculum 

especially in grades 10 and 11. ESD topics appear as the environmental pillar than 

the other pillars hence the environmental pillar is more practiced than the other two 

pillars of sustainable development.  

5.5.4 Knowledge and beliefs about instructional strategies of ESD in Life 

Sciences 

Participants mentioned that there are many approaches that they use to incorporate    

the concept of ESD such as a learner-centered approach where learners learn on their 

own and a teacher act as a facilitator to guide learners. Participants stated that methods 

such as exploratory as well as participatory learning are crucial and are mostly practiced 

allowing learners create their ideas and solve problems on their own through the 

guidance of the teacher. Participants also showed an interest in collaborative learning 

as they believed that learners learn better when they learn from each other. These 

approaches allowed learners to interact with each other and engage in discussions. 

Participants mentioned that it is important to have different resources for ESD lessons 

to allow learners to explore such as charts, the use of videos, enough apparatus for 

investigations and practical/experiments.  
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5.5.5 Assessment of learning ESD in Life Science 

Participants indicated the importance of assessment when teaching learners.  They 

believed that learners should be assessed after being taught specifically about ESD 

so that they can apply and practice it in their daily activities. They mentioned that 

they assess their learners differently. Participants preferred that learners work in 

groups not individually so that they can interact and learn from one another. 

Assessment given to learners included informal and formal activities, group 

discussions where all members of the groups will present their findings as well as 

debates. Participants also stated that a learner or groups or classes that practiced 

ESD should be rewarded so that they are encouraged to practice it every day. 

5.6 LIMITATIONS OF THE STUDY 

The data was collected in the third term of the year when teachers are preparing for the 

final examinations.  All three participants in the study were grade 12 teachers as a 

result; they all had very tight schedules. This is because the syllabus as indicated on the 

ATP for grade 12 should be completed by this term to prepare for the trial examination. 

Two of the participants had a different timetable (blocked) compared to the normal 

timetable they have during the year as the school tends to focus more on grade 12 

during that time of the year. So, it was a challenge for them to create time to participate 

in the study since their timetable changed. Due to this, the interviews were initially 

planned to be face-to-face but had to be changed to telephonic interviews since most of 

their classes ended at 17:00, so the researcher could not find enough time to interact 

with them. However, classroom observations went as planned as they tried to make 

time for other grades to be taught as well but if data were collected in term one or two, 

the researcher could have collected more data of them practicing the concept of ESD 

with their learners in their classroom without the pressure of preparing grade 12s for 

their trial examinations.  

In future, the study to be conducted for ESD should have data collected in the first or 

second term of the year when the teachers are not too busy with grade 12 so that they 
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can get enough time to interact with the teachers. Another limitation is that all the three 

participants taught grade 12 but indicated that they practiced ESD more in lower grades 

and most topics of ESD exists in the curriculum of grades 10 and 11 than in grade 12. 

Therefore, in future, teachers teaching in lower grades should be considered more than 

grade 12 teachers. Furthermore, the study was conducted in government schools in the 

same context, following the same curriculum and under the same subject advisor and 

same circuit. Therefore, it is recommended that a future study should be conducted in a 

private school so that different perceptions of ESD could be obtained and compared to 

those of the government school teachers. 

5.7 IMPLICATIONS AND RECOMMENDATIONS FOR PRACTICE, 

POLICY, AND TRAINING 

5.7.1 Implications 

Participants have mentioned many challenges that hinder them from integrating the 

concept of ESD in their classrooms such as lack of ESD knowledge, lack of resources 

and funds, timetables being too packed and ATP not including ESD when developed. 

For teachers to be able to integrate the concept of ESD, knowledge related to 

sustainability and ESD issues are necessary and crucial. Participants have mentioned 

that programmes such as workshops are needed for them to be developed fully in this 

concept. They suggested that the Department of Education intervene and provide 

development programmes that will equip them with the required knowledge that will also 

enable them to practice this concept in their classrooms. District officials as well as 

subject advisors are required to develop programmes where teachers are going to be 

taught about this concept and how it should be integrated in their Life Sciences 

classrooms. Participants suggested that the Department of Basic Education should 

provide funds for trips where learners will be taken to different places where they will 

learn practically about their environment so that they will be able to also incorporate 

other pillars. Participants suggested that ESD concepts should be incorporated in the 

Life Sciences ATP because the other reason they find it difficult to integrate ESD in their 

lesson is because they are too restrained by the ATP.  
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5.7.2 Recommendations 

Participants suggested that they are developed on the concept of ESD through 

programmes such as workshops. These workshops should be made specifically for 

ESD concepts. The Department of Basic Education should be responsible for such 

workshops. Support from district officials and a subject advisor is needed by teachers 

for them to successfully integrate ESD in their teaching. They have also mentioned that 

if all materials/ resources and funds are provided they will be able to integrate them in 

their lessons. For curriculum developers, they suggested that this concept be 

incorporated in the curriculum, specifically in the ATP as they are guided by it. 

5.8 CONCLUSIONS OF THE STUDY 

ESD is an important concept that can benefit the world when practiced by everyone. 

Teachers are believed to play an important role in addressing the sustainability issues 

we face. The data collected indicated that teachers were able to integrate the concept of 

ESD in Life Sciences although there were challenges they faced in their classrooms. 

The presented data shows that teachers had positive attitudes towards ESD and are 

willing to practice it daily in their classrooms. Participants indicated that there are 

different strategies that can be used to incorporate the concept of ESD in their 

classrooms as well as activities and assessments. Out of the three pillars of 

sustainability, the most practiced pillar is the environmental pillar because they seem to 

understand it better than the two other pillars. Participants also believed that the 

environmental pillar is more incorporated in the Life Sciences curriculum than the 

others. Participants mentioned challenges such as lack of ESD knowledge. The 

recommendations made here suggest that teachers require development from the 

Department of Education. Support from the district officials and as well as their subject 

advisor through content workshops to successfully integrate this concept are needed.  
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APPENDICES 

APPENDIX A: INTERVIEW PROTOCOL 

Title: Teacher’s perceptions and practices of Education for Sustainable 

Development in Life Sciences classrooms  

There are many sustainability challenges that humanity face such as poverty, 

freshwater crisis, population growth, solid and hazardous waste and sewage problems. 

Education is the key response to address these issues. Education for Sustainable 

Development (ESD) is the process of developing learners’ sustainability knowledge, 

attitudes, and behaviours in favour of the environment and its economic and social 

implications (Besong & Holland 2015; Filho & Pace 2016). The goal is to motivate 

learners to become sustainably engaged citizens through their commitment to 

environmental stewardship, and reflection about the interaction of social justice, ethics, 

wellbeing, and ecological and economic factors. Therefore, ESD is the formal teaching 

and learning devoted to sustainability.  
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Teacher should be agents of change and prepare learners, teach them how to be 

responsible citizens and be aware of their actions or behaviour. The focus of ESD is to 

prepare our younger generation to become responsible citizens of the future. Learners  

should learn how to take responsibility for both themselves and this society for today 

and in the future based on the concept of sustainable development. Sustainable  

development is based on the three pillars: environmental, economic and society and it is 

only when the three pillars are incorporated simultaneously is true sustainability 

achieved. 

The purpose of the interview is to explore teachers’ perceptions of ESD and how 

they integrate it in their Life sciences classrooms and what challenges they face 

when integrating it.  

 

 

SECTION A 

A. BIOGRAPHIC DETAILS 

1. Age group: 

35-39 40-49 50-59 60-69 70+ 

1 2 3 4 5 

 

2. Gender: 

Male  Female 

1 2 

 

3. Education: 

3.1  Matriculation   

3.2 Diploma (specify)  
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3.3 Undergraduate (specify)  

3.4 Postgraduate (specify)  

3.5 Other (specify)  

 

4. Teaching position: 

Post level 1  

Post level 2  

Post level 3  

Post level 4  

 

 

 

5. Number of years teaching: 

0-5 6-10 11-15 16-20 25+ 

1 2 3 4 5 

 

SECION B 

A. TEACHER PERCEPTIONS OF ESD 

1. Were you ever taught about ESD when you were at school, college or 

university or professional development activities? 

2. What were you taught? 

3. How were you taught? 

4. What is your understanding of ESD teaching in your Life Sciences 

classrooms? 

5. What is your perception (belief/view) about ESD? 
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6. Do you think it is important to incorporate ESD in teaching Life Sciences? 

Why? 

7. According to your understanding, what do you think is the aim of ESD? 

8. What knowledge of ESD do you think learners need to learn?  

9. Why do you think learners need to be assessed on ESD concepts? 

 

B. TEACHER PRACTICES WHEN TEACHING ESD 

1. In your opinion, why should learners be taught ESD concepts?  

2. What is your experience of teaching ESD in Life Sciences? 

3. What knowledge or skills do learners need in order for them to be able to 

participate in ESD concepts? 

4. Which background knowledge or topics do you think learners need that are 

related to ESD?  

5. Which topics in the Life Sciences curriculum do you think incorporate ESD 

concepts? 

6. Which methods/teaching strategies do you use when teaching this concept of 

ESD? Why?  

 

 

C. OPPORTUNITIES FOR TEACHING ESD 

1. Are you able to incorporate the three sustainability pillars (social, economic 

and environmental pillars) simultaneously when teaching the concepts of 

ESD? 

2. Do you develop your own materials for teaching ESD concept? If so, how?  

3. How do you motivate your learners to participate towards sustainable 

development? 

4. How do you assess learners learning and understanding of the concept of 

ESD? 

5. Can you give me examples of activities you give your learners? 

6. What challenge do you face when teaching ESD concepts? 
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7. How do you ensure that learners understand the concept of ESD and 

understand its importance? 

8. How do you ensure that you connect ESD concepts to their personal life and 

make them enjoy the concept? 

9. Would you like to get more information about ESD or you feel that you are 

well prepared and developed for this concept? 

10. In what area (the three pillars) do you think you are doing enough when 

teaching ESD? 

11. In what area (the three pillars) would you like to have more support and help? 

12. Do you have any suggestions on how teachers can be helped with integrating 

ESD successfully in their teaching? 

 

 

 

APPENDIX B: OBSERVATION GUIDE 

Topic of the lesson: __________________________________________________ 

Classroom number: __________________________ Pseudonym: ______________________ 

Name of observer: __________________________ 

Role of an observer: _________________________ 

Time of observation: _________________________ 

Length of observation: _______________________ 

Descriptive field notes Indicators  

(pillars/pck) 

Reflective field notes 

(observation notes) 

Classroom checklist 

• Posters 
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• Models 

PCK SCIENCE MODEL 

1. Orientation towards ESD in Life 

Science teaching,  

Introduction activity 

How does the teacher surface the 

knowledge of learners of a concept? 

(preconception) 

How is the topic introduced? 

2. Knowledge about learners’ 

understanding of ESD in Life 

Science, 

What type of questions does the teacher 

ask while teaching? 

How does the teacher ensure that leaners 

understand the concept? 

3. Knowledge about ESD in the Life 

Science curriculum, 

How does the teacher conceptualise 

ESD? 

How does the teacher teach the concept 

of ESD (teaching method) 

Types of examples the teacher give 

learners while teaching relating to real 

life situations 

Main activity 

4. Instructional strategies for ESD in 

Life Science, 

Which strategy is the teacher using to 

teach? Teacher centred or learner centred 

to cater for all kinds of learners 
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What type of resources does the teacher 

use to teach (appropriate teaching 

materials) 

How does the teachers’ perception of 

ESD affect their classroom practice? 

5. Assessment of learner learning of 

ESD in Life Science. 

Types of activities the teacher gives 

learners 

Do learners work in groups, pairs or 

individually? 

Closing activity 

Concluding comments or remarks 

 

 

 

Document analysis guide (Lesson plan) 

PCK elements 
 

1. Orientation towards ESD in Life 
Science teaching, 

-Are the objectives/goals of the lesson 
clearly stated and incorporates ESD 
-Any ideas/concepts concerning ESD 
-Pre-activity for the lesson addresses ESD 
 

2. Knowledge about learners’ 
understanding of ESD in Life 
Science, 

-Type of questions the teachers is going to 
ask are clearly indicated 
-knowledge  about learners thinking that 
influences the ideas/concepts of ESD 
 

3. Knowledge about ESD in the 
Life Science curriculum, 

Notes 
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-The learning activities the teachers plans 
to do in class incorporates the ESD 
concepts 
 

4. Instructional strategies for ESD 
in Life Science, 

-The strategies the teacher is using 
accommodate all learners to facilitate the 
concept of ESD well 
-The type of materials used in class 
-limitations/difficulties connected to the 
idea of ESD 
-Other factors influencing the teaching of 
ESD 
 

5. Assessment of student learning 
of ESD in Life Science. 

-Does the teacher assess the concept of 
ESD when teaching and assessing the 
learners 
-Way of ascertaining learners 
understanding or confusion about ESD 
-The skills leaners need to be sustainably 
skilled are assessed 

 

APPENDIX C: LETTER TO THE TEACHERS       

         18 Riverside 

Phuthaditjhaba 

             9866 

         25 July 2022 

Dear_________________ 

RE: REQUEST FOR PERMISSION TO CONDUCT RESEARCH IN SCHOOLS 

My name is Lerato Mofokeng. I am a master’s student at the University of the Free State, 

Qwaqwa campus. I am conducting a study based on teachers’ perceptions and practices of 

Education for Sustainable Development in Life Sciences classrooms. The purpose of the 
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study is to better understand teachers’ perceptions of ESD and how they practice it in Life 

Sciences classrooms.  

I will conduct interviews with structured questions to obtain in-depth perceptions on ESD and 

understand your personal experiences. I will also observe one of your lessons to explore how you 

practice the concept of ESD in your Life Sciences classroom. There will be complete 

confidentiality including participants’ names and schools. Pseudonyms will be used to maintain 

confidentiality. You will be given enough time to respond to the questions. In addition, if, at any 

time, you wish to withdraw from the study, you may. If you have questions you may contact my 

University supervisor, Dr Maria Tsakeni at 078 640 3218 or 058 718 5001, email address 

tsakenim@ufs.ac.za.  

Your participation in the study is voluntarily and will help me provide recommendations to the 

policymakers and stakeholders in the field of education. Your participation will also help me 

complete my degree requirements for my master’s programme and the information gathered here 

will be used in my project.  

If you are willing to participate in the study, please send an email at 2019346671@ufs4life.ac.za 

or call me at 082 636 5441 to confirm your willingness to participate.  

Sincerely, 

Lerato Mofokeng 

APPENDIX D: LETTER TO THE PRINCIPALS 

18 Riverside 

Phuthaditjhaba 

             9866 

         25 July 2022 

Dear Principal  

 

RE: REQUEST FOR PERMISSION TO CONDUCT RESEARCH IN SCHOOLS 

mailto:2019346671@ufs4life.ac.za


176 
 

 

My name is Lerato Mofokeng. I am a master’s student at the University of the Free State 

Qwaqwa campus. I am conducting a study to understand teachers’ perceptions and practices of 

Education for Sustainable Development in Life Sciences classrooms. The purpose of the 

study is to better understand teachers’ perceptions of ESD and how they practice it in Life 

Sciences classrooms 

I would like to ask your permission to collect data from one of the teachers from your school. I 

will conduct semi-structured interviews with the teacher and observe one of their lessons in their 

Life Sciences Classrooms. The study requires a Life Sciences teacher who has more than three 

years of teaching experience, teaching the concept of ESD. The teacher will share their 

experiences and their perceptions on the concept of ESD. The researcher will schedule 

convenient times with the selected teacher to conduct interviews and observations. Kindly take 

note that I shall conduct the interviews during their lunch breaks and/or even after school, to 

minimize disturbance of the functionality of the school. 

My contact details are 082 636 5441, email address 2019346671@ufs4life.ac.za. If you have any 

questions you can contact my University supervisor: Dr Maria Tsakeni at 078 640 3218 or 058 

718 5001, email address tsakenim@ufs.ac.za.  

Yours faithfully,  

Lerato Mofokeng 

mailto:2019346671@ufs4life.ac.za
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APPENDIX E: PERMISSION LETTER FROM DEPARTMENT OF 

EDUCATION  
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APPENDIX F: ETHICAL CLEARANCE LETTER 
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APPENDIX G: CONFIRMATION OF EDITING 

 



180 
 

APPENDIX H: ORIGINALITY REPORT 
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