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Abstract 

Information and Communication Technologies (ICT) have evolved into the most fundamental 

component of modern industrial civilization. Many countries have now acknowledged, adopted 

and are starting to master and understand basic ICT skills and knowledge. The South African 

Department of Basic Education has also taken the initiative to implement ICT integrated 

teaching by providing ICT resources to schools. Teachers in South Africa are now confronted 

with an educational shift that challenge their technical skills as well as their knowledge and 

pedagogical expertise in the use of ICT in the classroom. Therefore, this study seeks to 

understand how teachers use Technological Pedagogical Content Knowledge (TPACK) to 

integrate Information and Communication Technology (ICT) in their teaching of Natural 

Sciences in Grade 7. The study was carried out at three primary schools in the KwaDukuza 

region of the iLembe District, KwaZulu-Natal, South Africa. It was focused towards teachers 

who were already incorporating ICT into their teaching of Grade 7 Natural Sciences. This 

qualitative study involved three teachers purposefully selected from these schools. Data were 

gathered from document analysis, questionnaire, lesson       observations, and semi-structured 

interviews. Teachers were observed      teaching different topics of the Grade 7 Natural Sciences 

curriculum, such as Water Cycle, Solar System and Tides. The data collection were based on 

action research methodology and were done in two cycles. The collected data were analysed 

using thematic analysis, the categories and emerging themes  formed the main findings of the 

study. The findings revealed that all three teachers had basic ICT skills such as using digital 

projector connected to their laptop to teach Grade 7 Natural Sciences but were poorly 

integrating ICT into their lessons. Teachers did encounter some difficulties in their classrooms, 

such as a lack  of internet connection and insufficient resources, but they remain optimistic and 

eager to incorporate ICT into their teaching. Teachers further stated that they favour technology 

enhanced teaching over traditional teaching   because it allows them to explain complex content 

more easily in a visual manner. They do have a positive attitude towards ICT but need advanced 

professional development in integrating ICT pedagogically. The participants feel that ICT can 

be utilized to improve Grade 7     Natural Sciences teaching and learning since it captures learners' 

interest and motivates their learning. 
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Chapter 1 
Introduction 

 

1.1 Introduction 

Information and Communication Technology (ICT) has dominated many aspects of our lives 

to the extent that it has transformed our way of living.  ICT is defined by Farrell et al. (2007) 

as the use of computers, software, networks, satellite linkages, and related technologies that 

enable people to access, analyze, and use data, information, and knowledge in a variety of ways. 

It doesn't matter how we view its presence and its dominance as there is no denying that it has 

become necessary in our lives and that ICT is here to stay. Globally, education systems have 

started to adopt ICT integration in their teaching and learning processes. The international 

community and society are making efforts to ensure equity and inclusion in education through 

ICT (Cha, Park & Seo 2020). The South African government, by means of the Department of 

Basic Education (DBE), has also resorted to new technology to aid improvements in teaching 

and learning and to address past inequalities in schools and to be on par with the world on ICT 

integration (Graham, Stols, & Kapp, 2020). 

In 2015, more than 300 Gauteng schools received tablets for educational purposes. 

KwaZulu- Natal's Department of Basic Education followed Gauteng Education's lead by giving 

ICT infrastructure and resources to public schools for teaching and learning. More than 1500 

schools in the province received ICT tools and infrastructure, such as CPU/Projector 

combinations, laptop computers, interactive whiteboards, desktop computers, netbooks, digital 

projectors, and tablets. 

There are many more ICT tools that teachers can use to support teaching and learning. Still, 

research indicates that teachers' level of knowledge, skills, and attitude towards the usefulness 

of ICT resources in learning influences their intention to adopt ICT learning (Kalogiannakis & 

Papadakis, 2019), even when they have access to these resources. The findings of the study by  

Manoj and Govender (2005) suggest that teachers have positive attitudes toward using ICT in 

education but they need to obtain the core proficiency to use them. The findings of the study  by 

Juggernath and Govender (2020) revealed that teachers' beliefs are barriers to successful digital 

fluency in their classes, but they are willing to adapt with training. The teachers' attitude towards 

using ICT in the classroom is as important as getting proper ICT development. The Department 

of Basic Education can train teachers on the use of ICT, but if they don’t see the usefulness of 
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ICT in their teaching, they will not use it. A study in Malaysia by Oye, Iahad and Rabin (2011) 

listed lack of knowledge as one reason why teachers do not incorporate ICT in their lessons. 

Professional competency in the educational use of ICT, collaboration for ICT integration, and 

skills and practices in the educational use of ICT are only a few of the essential characteristics 

that can be improved through professional development activities (Li et al., 2019). 

With the 4th Industrial Revolution currently, and digital learning being promoted by the 

Department of Basic Education, this study attempted to provide assistance to empower teachers 

with knowledge and skills to enable them to become frequent ICT users in their Natural 

Sciences lessons. Therefore, this study seeks to understand how Grade 7 Natural Sciences 

teachers integrate ICT using Technological Pedagogical Content Knowledge (TPACK) in their 

classrooms. This study followed an action research approach. According to Cohen, Manion and 

Morrison (2013), action research is a strong tool for change and improvement at the local level. 

Action research can be described as applying facts and results to actual problem solving to 

improve the quality of action. It entails the collaboration and co-operation of researchers, 

practitioners, and lay people (Bishnu, 2021). 

 

 My Background 

As a student at the university, if I did not understand the concept in the lecture hall, I would 

go  to YouTube channels to watch videos on that concept. This was extremely helpful to me. 

So, as a Natural Sciences teacher, I decided that it would be essential that I use ICT to enhance 

my teaching. I had a feeling that an ICT integrated lesson would grab learners' attention as it 

entails different exciting media. Traditional teaching approaches, on the other hand, usually 

promote memorization without understanding. Essays (2018) states that conventional teaching 

methods  are where teachers mostly give learners instructions to learn through committal to 

memory and recital techniques and is not effective in developing learners' critical thinking and 

decision- making competences. 

In my experience as a teacher, I have seen the challenges that most schools face, of 

insufficient  textbooks and other physical text resources. I firmly believe using ICT resources 

like digital projectors and smartboards can help minimize teacher difficulties associated with 

this problem. At one of the schools in which I did my teaching practice, one teacher used to 

scan the textbook as they had limited books, and then project it in class. This practice by the 

teacher ensured that all learners would be able to see what was in the book while saving the 
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cost of making copies. I realized that with proper training on the skills of ICT integration, 

teachers could be able to enhance their teaching by utilising ICT resources that are available to 

them. 

While interacting with primary school teachers in workshops planned by a technology subject 

advisor on ICT use, I realized that although most teachers had some ICT resources like tablets, 

projectors, and laptops in their schools, they were not using them as teaching aids. In 2015, the 

Department of Basic Education issued schools in the iLembe district with Tablets for learners 

to use for educational purposes. Most of the teachers did mention that they had received these 

tablets in their schools but they had no clue on how to use them. However, the impression I got 

from these educators was that they are willing to use ICT in their education provided they get 

proper training on ICT integration. 

The information I got while working with teachers on using ICT in the classroom sparked 

my  interest in doing this study. In this study, I worked with teachers who already have access 

to ICT resources in their schools. 

 

 Motivation/Rationale 

In a concise space of time, ICT has become a cornerstone of modern society. As a result, 

many countries understand the role that ICT plays in society and the education system. In 2004, 

the Department of Education (DoE) in South Africa issued White Paper Seven on e-Education, 

intending to transform learning and teaching through ICT. The DoE went as far as distributing 

electronic devices in the form of tablets and laptops to schools. This introduction of ICTs in 

schools created new ways for teachers and learners to engage in information selection, 

gathering, sorting, and analysis (Department of Education, 2004).  Despite all this investment 

by the Department in schools’ ICT infrastructure, ICT acceptance and integration in teaching 

is still behind the desirable level (Mashile, 2017).  

This study looked at factors that might be the root cause of the lack of integration in the 

education system. It focused more on primary schools that already have ICT resources, but they 

rarely used ICT in their teaching and learning, even though the teachers accept their utility. This 

study is in line with Goal number 16 of the Department of Education’s action plan, which is 

about improving teachers' professionalism, teaching skills, and computer literacy throughout 

their entire careers. One of the priorities of this goal is to increase the educational use of ICT 

resources by the teachers (Department of Basic Education, 2015).  
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With the introduction of ICT in our education system, it is essential to look at how it can 

improve learners' results in Natural Sciences. An improvement in Natural Sciences at the senior 

phase will positively impact the performance of learners in Life Sciences, Physical Sciences, 

and other related sciences at the Further Education and Training (FET) phase. The introduction 

of ICT in education can make the teaching and learning process more effective and exciting for 

teachers and learners. ICT provides teachers and learners with more opportunities to work 

together even beyond the classroom. With the Fourth Industrial Revolution and the growing 

significance of artificial intelligence, all educators will be expected to be digitally proficient in 

ICT (Govender & Juggernath, 2020). Teachers that are informed about both the technology and 

its execution via integration into the teaching of their disciplines in order to accomplish 

educational goals are required in order for ICT to be effective in the classroom (DeCoito & 

Richardson, 2018). 

 

 Significance of the Study 

The significance of this study is linked with four aspects.  Firstly, this study aims to shed 

some light on the teachers' understanding of ICT integration and their experiences with the use 

of technological tools in the classroom. This was done by understanding the challenges and 

opportunities that Grade 7 teachers face when they want to integrate ICT in their classrooms. 

The information gathered was used to inform the second aim of the study, which was to offer 

targeted, practical guidance to Grade 7 teachers on the use of ICT in the classroom by providing 

relevant support wherever they needed it. This was done using professional development 

activities that formed part of this study, which subject advisors may find helpful when planning 

future workshops for teachers on ICT integration. Thirdly, participants shared ideas with the 

researcher on using ICT in teaching Natural Sciences in Grade 7 that can be disseminated to 

other Grade 7 teachers who are not part of the study. Lastly, this study will add to the existing 

literature available regarding the integration of ICT in teaching Natural Sciences in the senior 

phase. The literature currently available focuses on integration in sciences and on other grades. 

This study focused specifically on Grade 7 Natural Sciences in schools with ICT resources. 

 

1.5.   Statement of the Problem 

The developments in ICT over the past two decades possibly represent the most significant 

opportunities for, and challenges to, the formal educational process (Juggernath, 2017). There 
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is a worldwide change happening in the teaching and learning process. Most of these changes 

include the introduction of ICT tools in the classroom. Teachers are now faced with new social 

and educational transformations that challenge them in their technical ability and their 

knowledge and expertise in their pedagogical use of ICT. During the COVID-19 pandemic, 

most schools with ICT resources adopted online or blended learning to complete their 

curriculum. Learners could learn from the comfort of their homes with teachers as facilitators 

of learning using different ICT tools, such as Google Classroom, MS Teams, or WhatsApp 

groups. Teachers who lacked ICT integration knowledge were left to wait for schools to re-

open, together with teachers who had no ICT resources in their schools. This does not 

necessarily mean they were not integrating any ICT into their regular teaching, rather that they 

needed support in certain aspects of ICT integration needed during the pandemic. With training 

and proper guidance, these challenges could have been resolved.  

This study sought to determine the understanding and practices of teachers regarding ICT 

integration and explore how they manage the challenges that could hinder their intention to 

implement ICT integration successfully. Research shows that even when resources are 

available, ICTs are often not effectively integrated into teaching (Juggernath & Govender, 

2020). Therefore, teachers needed to find the support they need to implement ICT in Grade 7 

Natural Sciences so that their practice of ICT integration in the classroom can be further 

developed.  

 

1.6     Research Questions 

To respond to the problem statement and in quest of the objectives, this study looked for 

answers to the following research main question, which is sub-divided into six sub-questions. 

 

1.6.1   Main Research Question 

How do teachers use Technological Pedagogical Content Knowledge (TPACK) to integrate 

Information and Communication Technology (ICT) in their teaching of Natural Sciences in 

Grade 7? 
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1.6.2   Sub-research Questions 

RQ1. What ICT tools do teachers' use in Grade 7 Natural Sciences teaching? 

RQ2. How do teachers use ICT tools in teaching Grade 7 Natural Sciences? 

RQ3. How can teachers be supported to integrate ICT in teaching Natural Sciences in Grade 

7 before class teaching? 

RQ4. What are teachers' experiences of ICT integration in teaching Grade 7 Natural Sciences 

in the action research process? 

RQ5. How do teachers develop Technological Pedagogical Content Knowledge (TPACK)    

after being supported in an action research session? 

RQ6. Why do Natural Sciences teachers in Grade 7 develop Technological Pedagogical 

Content Knowledge (TPACK) in the way they do? 

 

1.7   Overview of Chapters of the Study 

This dissertation has five chapters. Chapter One introduces the study and lays the 

background of this study. This chapter highlights the history of ICT integration in South African 

schools. It also outlines the aims of the research and the research questions that shaped the 

course of the study, as well as my motivation for undertaking it.  The significance of the study 

was also discussed.  The methodology was only briefly referred to in this chapter, and will be 

fully elaborated in Chapter Three.  

The second chapter will review the relevant literature to provide the background to the 

integration of ICT in education internationally and locally. The history of education in South 

Africa is discussed shortly here; from the change in South African education system from 

Outcomes Based Education (OBE) to Curriculum 2005; to the introduction of the White Paper 

Seven on e-Education in 2004 and the Department of Education in South Africa’s intention to 

transform education through ICT; and the introduction of different programs by the Department 

of Education to supply various ICT tools to schools. Since this study focuses on teaching Grade 

7 Natural Sciences using ICT tools, Natural Sciences as a subject is also discussed in Chapter 

Two. The chapter also looks at ICT in education and how it benefits teachers when they use it 

to teach science. It also explores some of the challenges faced by teachers when using ICT in 

teaching.  
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Chapter Three is about the research design that was used in the study. The theoretical 

framework is also discussed in this chapter. This study used the Technological Pedagogical 

Content Knowledge (TPACK) framework (Koehler & Mishra, 2008) to understand how Grade 

7 Natural Sciences teachers used their content knowledge, pedagogical knowledge, and 

technical skills to integrate ICT in their lessons for effective teaching. Koehler and Mishra 

introduced TPACK to understand the knowledge needed by teachers to integrate ICT in their 

teaching. As this study focused on understanding how teachers integrate ICT in teaching 

Natural Sciences in Grade 7, the components of the TPACK were reviewed and discussed as to 

how they link to this study. This study followed an action research design. It followed all four 

stages of action research: planning, action, observing, and reflecting. Two cycles of action 

research were done to collect the data from participants. Data collected is qualitative data. 

Hence the study also used a qualitative approach. The qualitative approach was interested in 

understanding how teachers interpret their experiences teaching Grade 7 Natural Sciences using 

ICT and what meaning they attribute to their experiences. It was a helpful way to explore social 

interactions to better understand the meaning of individuals to their ICT integration problems. 

The methods used to collect data, and the sampling methods followed are part of the discussion 

in this chapter. 

Chapter Four discusses the findings of the research. It presents the results of the interviews, 

document analyses, questionnaire data and lesson observations. The results are presented and 

discussed in this chapter following the sub-research questions. 

The last chapter of this dissertation discusses the conclusions based on the findings of the 

study and recommendations. The results were examined using the Technological Pedagogical 

Content Knowledge (TPACK) framework. The components of the TPACK used for discussing 

findings are Technological Knowledge (TK), Technological Pedagogical Knowledge (TPK), 

and Technological Content Knowledge (TCK).  

 

1.8   Summary of Chapters One 

In this chapter, the significance of the study and purpose of the study were established. They 

highlighted what the study hoped to achieve and the impact it will have in the education sector. 

Research questions were discussed in this chapter, this was followed by outlining how the 

structure of the study will look like. It is deemed essential to review the most recent research 
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on ICT use in the educational system and to consider the benefits and challenges of doing so 

before starting the data collecting. In light of this, a literature review was conducted initially. 
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Chapter 2 
Literature Review 

 

2.1 Introduction  

This study explores the integration of ICT tools like tablets, laptops, and digital projectors 

in the teaching of Grade 7 Natural Sciences within the current education system. The following 

literature review will provide a background on the education system of South Africa and the 

use of ICT in this education system. It will discuss how other countries have incorporated ICT 

in their education systems and the impact of these interventions. It will also give a deeper 

understanding of the use of ICT in science education. The National Curriculum Statement 

(NCS) and the Curriculum and Assessment Policy Statements (CAPS) will be quickly 

examined to discover what the Department of Basic Education has to say about the usage of 

ICT in South Africa.  

 

2.2   The Education System in South Africa 

Post 1994 democratic elections in South Africa, the education system has experienced many 

modifications. The education system was altered after the apartheid era to empower the 

formerly disadvantaged majority who were victims of the apartheid school system. The 

educational system shifted from a content-based to a learner-centred Outcomes-Based 

Education (OBE) structure. In the former educational system, there was a belief that learners 

sat passively listening to the educator, writing notes, and not participating actively in the 

learning process. According to the Department of Education, many students in the education 

system were not developing problem-solving or critical thinking abilities (Engelbrecht & 

Harding, 2008). According to Botha (2002), OBE was selected not only to liberate learners and 

teachers from a content-based education system but to answer to the developments in education 

internationally. OBE is founded on two knowledge pillars: competency-based education and 

mastery learning (Schmidt, 2017) and more emphasis was placed on outcomes, which are what 

learners can do with what they know and have learned (Gandhi, 2002). 

The move to Curriculum 2005 was announced in parliament on March 24, 1997. This was 

seen as a significant public milestone in the process that started two years earlier. This 

curriculum was scheduled to run until the year 2005 with increasing teacher inputs. This 

initiative can be perceived as one of the most controversial changes in South African 
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educational history, yet it was also probably the most essential curriculum change in the 

country’s education history.  

Education systems or schools have an obligation to the community to develop learners that 

are more suited or well prepared to adapt to the world as it changes. So, when the world changes, 

the education system has to change to accommodate the world's demands. The world is now 

being dominated by technology, the internet and computers are daily changing our lives and 

how we do things. Therefore, it is essential to cater to the twenty-first century's needs. Such 

that, teachers must learn to adapt to change, particularly in light of new ICT-based teaching and 

learning trends (Barakabitze et al., 2019). 

If South Africans were to partake in the knowledge economy, they needed to employ every 

effort to avoid being excluded in society or the world. The Department of Education released 

White Paper Seven on e-Education in 2006, with the goal of using ICT to transform learning 

and teaching. The goal of incorporating ICT into the educational system was to provide new 

opportunities for learners and teachers to engage in information collection, sorting, and analysis 

(Department of Education, 2004). This was to be achieved through the movement from the 

traditional 3 R's (Reading, Writing, and Arithmetic) skills to the new 4 C's (communication, 

collaboration, critical thinking, and creativity) skills in the education system (Motshekga, 

2019). This was done in order to align our educational system with global technological 

advances.  

In 2015, the Department of Basic Education in Gauteng started to implement paperless 

classroom projects. The Department launched the ‘wire-for-life’ program in schools in Tembisa 

and Hamanskraal. The ‘wire-for-life’ includes different ICT tools: interactive boards, tablets, 

and laptops with internet connectivity. More than 300 Gauteng schools received tablets for 

educational purposes. The Department of Basic Education in KwaZulu-Natal followed suit by 

providing ICT infrastructure and resources to public schools. More than 1500 schools in the 

province were provided with ICT resources and infrastructure that included CPU/projector 

combos, laptop computers, interactive whiteboards, desktop computers, netbooks, digital 

projectors, and tablets for teaching and learning (KwaZulu-Natal Department of Basic 

Education, 2015). 

The Department of Education's initiative was perceived as the end of the era for chalk and 

chalkboards. The recurring failure to deliver textbooks to schools in time would be a thing of 

the past as learning materials were to be loaded onto the tablets. Using ICT tools to learn the 
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official curriculum was a promise for the future (Monyooe, 2015). So, has teaching and learning 

been transformed at school level?  This study looked at how these ICT resources are being 

utilized in teaching grade seven Natural Sciences in the ILembe District, and how teachers can 

be supported in order to fulfil this vision.  

 

2.3   ICT in the Education System 

The introduction of ICT throughout the world into school systems began with the rationale 

that learners must develop and master the everyday use of ICT tools. Still, in the 21st century, 

the focus has shifted to integrating ICT into teaching and learning (Ford & Botha, 2010). ICT 

has quickly established itself as one of the fundamental building blocks of modern society. 

According to Kumar (2008), Information and Communication Technologies (ICT) is a broad 

term that encompasses a wide range of communication devices, such as radios, cell phones, 

computers, television sets, and satellite systems, as well as the several services and applications 

that go along with them, such as distance learning and video-conferencing. When these devices 

are used in educational activities, they can be considered a part of educational technology. In 

many countries, the use of ICT in teaching and learning has provided new teaching and learning 

opportunities for both instructors and students (Ngeze, 2017). 

According to Dave (2019), ICT has transformed traditional forms of teaching and learning 

into online and virtual environments. Dave avers that the integration of ICT into the educational 

system has opened up a world of possibilities. ICT enhances classroom teaching and learning 

through enabling for digital learning. A study by Nchunge, Sakwa and Mwangi (2012), 

discovered that that ICT is important and full of benefits for teachers and learners. It motivates 

learners and hence improves their attitude towards learning; it enhances efficiency in the 

learning process, and contributes to improvements in the performance of learners. ICT 

technologies like multimedia computer software that combines text, sound, and colorful 

animations can help learners understand complex topics that would otherwise be difficult to 

understand. Many countries are now realizing the value of ICT and the fact that acquiring basic 

skills and concepts is an essential element of education (Kumar, 2008). 

In many developing countries, ICT integration has become a key component of their 

education reform agenda (Peeraer & Van Petegem, 2011). In Africa, countries like Tanzania 

have also started investing in integrating ICT into their education system. Tanzania has 

completed its ICT Policy for Basic Education, which involves integrating ICT in pre-primary, 
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primary, secondary, and teacher education, along with non-formal and adult education (Hare, 

2007b). Private schools in urban areas in Tanzania have been using ICT for teaching. The 

motivation to use ICT came from learners who wanted to achieve high grades nationally and 

from parents who also wanted to see improved grades for their children. However, even in these 

types of schools, ICT was still used to teach basic computer skills, with only a few schools 

integrating ICT as a resource for teaching. Most of the schools that are using ICT for teaching 

are high schools, with negligible adoption in primary schools (Hare, 2007b).  

The role played by ICT in education has been recognized by other African countries like 

Burundi, Kenya, and Uganda, to name a few. Burundi updated its national ICT strategy in 2004 

by adopting a national ICT development policy in February 2007. Despite having this policy in 

place, the government lacks a dedicated policy for ICT use in the education sector, despite the 

fact that ICT is recognized as a tool for improving access to and the quality of education (Hare, 

2007a). According to Barakabitze et al. (2019), Kenya currently has a wide range of ICT 

initiatives and projects centered on e-infrastructure. They go on to say that the Ugandan 

government has been integrating technology-enhanced learning, with various programs 

launched in the last decade to boost the country's education system. 

As previously stated, in South Africa, the Department of Education issued a White Paper on 

e-Education in 2004 that was about transforming learning and teaching through ICT. This 

document on e-Education stipulates the objectives, framework, resources, and strategies for 

implementing ICT integration in the classroom. According to the Department of Basic 

Education (2015) Action Plan, for numerous reasons, e-Education is regarded as one of the two 

most important areas of innovation in the basic education sector. To begin with, e-Education 

has the potential to alter the way students learn in fundamental ways. Second, modern ICT have 

the ability to significantly increase and diversify learning, and third, ICT are becoming so 

widely utilized in society that education without them is quickly becoming an incomplete 

education. 

The Department of Education's Action Plan offers four major methods for improving ICT 

integration in education. The first technique focuses on establishing a link between classroom 

ICT use and learning objectives. Second, it is necessary to comprehend the various types of 

present ICT instruments. Finally, to push e-Education, establish a working connection with all 

necessary parties, and examine the current state of e-Education efforts and their predicted 

outcomes (Department of Basic Education, 2015). The Department of Education is clearly 

calling for greater research to establish the types of technologies that are accessible and whether 
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these types of technologies have been successfully incorporated, or could be (Padayachee, 

2017). 

Dehmel, the National Research Council, and Wang, Song, and Kang were all cited in the 

study by Kavai (2014), as stating that life-long learning has become one of the education 

policies of numerous countries, allowing students to use what they've learned in science and 

associated skills in their daily and professional lives. A vital instrument for economic growth 

and development is the ability to generate scientific and technological information and transfer 

it into the demands of the world (Mormina, 2019). As the world is now more technical and 

relies more on science and technology, it has been powerfully recommended that teaching and 

learning approaches change from being teacher-centred to learner-centred. Current research has 

indicated that ICT assists in transforming a teaching environment into a learner-centred one 

(Fu, 2013). Fu claims that ICT gives learners a chance to seek knowledge for themselves, and 

that it promotes learner independence since learners can learn on their own, anywhere and 

anytime, rather than viewing the teachers as the source of all knowledge and learning. With the 

introduction of ICT, the teaching and learning process changes from teacher-centeredness to 

learner-centeredness (Kuboja, 2019). Learners take charge of their own learning and grow more 

competent in working independently. 

Hinostroza (2018) states that because of the widespread availability and use of ICT in 

society, teachers and students are increasingly using these tools to supplement their teaching 

and learning outside of the traditional learning classrooms. In 2020 when the COVID-19 

pandemic struck, schooling was disrupted world-wide and schools had to adopt alternative 

teaching methods to continue their teaching and learning programmes. ICT became one of the 

solutions implemented by schools, and individual teachers. The COVID-19 pandemic situation 

has posed unprecedented challenges requiring teachers to adapt to teaching online (König, 

Jäger-Biela & Glutsch, 2020). However, evidence suggests that many students and teachers 

lack the digital skills required to make good use of these tools, limiting their potential impact 

and perhaps increasing educational inequities, particularly in developing nations. As soon as 

the reality of lockdown struck, ideas about online learning and the use of television and radio 

for revision began to occupy the corridors of the education sector in South Africa, and schools 

lost time for teaching and learning (Mhlanga & Moloi, 2020). Only the well-resourced schools 

with adequate ICT resources, and network connectivity, and those teachers who were ready to 

adapt, were doing e-learning during the lockdown of 2020; hence the majority of learners who 

were in poorly resourced schools, or in areas with no or poor internet connectivity, or had ill-



14 | P a g e  
 

prepared teachers, were losing out on education. This highlights the importance of ICT 

pedagogy for teachers and learners and to have an understanding of how they practice e-learning 

in their classrooms. 

Serdyukov (2017) says despite several studies showing that e-learning is on a par with 

learning from traditional teaching, it is going to take more training of teachers and effort to 

make ICT teaching comparable to more traditional teaching strategies. When we look at 

education within the ICT perspective, three categories of education can be distinguished, 

namely e-learning, distance learning, and blended learning (Kumar, 2008). These categories 

will be explored in the sections that follow.  

2.3.1   E-Learning 

E-learning is the term used when referring to learning that is enhanced through the use of a 

computer. It is associated with learning using networks and multimedia technology. Sometimes 

it is referred to as online learning (Kumar, 2008). In their study of definitions of e-learning, 

Sangrà, Vlachopoulos and Cabrera (2012) listed a few definitions that other authors have used 

to define e-learning, including Guri-Rosenblit’s (2005) definition of e-learning as the use of 

electronic media for a variety of learning goals, ranging from add-on functions in traditional 

classrooms to complete replacement of face-to-face sessions with online options. They also 

cited Marquès’ definition of as e-learning as distance education through remote resources. 

These definitions portray e-learning as the use of ICT tools for learning using online 

instructions.  

A factor that contributes to the effectiveness of e-learning is the inclusion of application 

tasks (Noesgaard & Ørngreen, 2015), where learners are given an opportunity to apply the 

educational material presented via e-learning in a case study or actual work situation. According 

to  Alsalhi, Eltahir, & Al-Qatawneh (2019), e-learning is flexible, allowing learners to learn at 

their own, at a time and location that suits their needs. They go on to say that numerous studies 

have indicated the benefits and advantages of using e-learning tools in schools. Some of these 

benefits include: e-learning is flexible in terms of time and place of learning; it improves the 

efficacy of knowledge by providing simple access to a large amount of data and it is more cost-

effective because learners are not required to attend traditional classrooms. There is a drawback 

with e-learning because it requires learners to have network connectivity in order to access 

material. Data can be costly, and given the economic background of many South African 

learners, this will make it difficult for them to obtain information online. The content in e-
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learning is electronic, which allows teachers to quickly and readily examine and change their 

material as needed, but it may be difficult for learners to obtain that information if they do not 

have access to a network. 

Algahtani (2011) made a list of the characteristics of e-learning. He states that e-learning is 

not only about teaching the content in the classroom. It also includes the administration work 

of the teacher. Administrative work for teachers can include, but is not limited to, recording 

learners’ marks, making schedules, and preparing the class register. The teacher can decide how 

to apply e-learning; he or she can utilize it as a substitute, or supplement for her classroom 

instruction. Algahtani listed the following characteristics of e-learning in his study. These are: 

• “E-learning is based on the use of ICT and a unified network to provide educational 

resources and messages amongst participants in the learning and teaching process via 

interactive electronic devices. 

• E-learning not only provides content, but it also encompasses all areas of educational 

administration and planning, from goal-setting through assessment and evaluation. 

• E-learning can either supplement or replace classroom learning. 

• E-learning is conducted under some form of supervision. 

• It does not replace official education delivery with technology, but it does provide alternate 

teaching and learning methods. 

• It is designed to produce inputs, processes, outputs, and feedback in a systematic manner. 

• Learners may engage in e-learning synchronously or asynchronously. With e-learning, 

learners can either learn alone at home or with their teachers. This is suitable for the 

COVID-19 era to comply with health regulations of keeping a social distance, as well as 

enabling learners who are in isolation to continue to participate in learning. 

• E-learning is the use of a Learning Management System (LMS) and a Learning Content 

Management System (LCMS) to handle all aspects of learning. 

• E-learning facilitates self-learning, lifelong learning, and personalization of learning.”(p. 

41) 

 

The characteristics of e-learning are summarized in Figure 1 below. 
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Figure 1  

The Characteristics of E-Learning (Algahtani, 2011, p. 42) 

 

 

 

 

 

 

 

 

 

 

The usage of the internet is an important component of e-learning because it allows learning 

to take place in or out of the classroom. Due to the lack of ICT infrastructure in the majority of 

public schools in South Africa, e-learning may be difficult to implement at some of these 

schools. It is worth noting, though, that switching to e-learning allows for greater flexibility in 

teaching and learning. This research examined how Grade 7 teachers used their resources to 

teach Natural Sciences, as well as what ICT tools they have access to, and whether or not they 

can effectively use them to implement e-learning. 

Arkorful and Abaidoo (2015) mentioned that there are three different ways of employing e-

learning in education. The three models were discovered by Algahtani (2011) in his study that 

evaluated the effectiveness of e-learning. These models will be briefly discussed and are 

illustrated in Figure 2 below. 

Adjunct. Adjunct e-learning is when e-learning is used as a supplement to traditional 

classroom instruction, allowing learners or students to have more independence. 
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Blended e-Learning. In blended e-learning, the delivery of course materials and 

explanations are shared between traditional learning in the classroom setting and e-learning. 

 
 
Figure 2 

Model for Using E-Learning in Education (Alsalhi et al., 2019) 

 

 

 

 

 

 

 

 

Wholly Online. The third model is totally online, which is without any traditional learning 

participation or classroom participation. In this form of e-learning the learners are given the 

greatest independence. The wholly online form is also divided into two categories, collaborative 

and individual learning. Collaborative learning is further subdivided into synchronous and 

asynchronous learning.  

 

As already mentioned, the advantage of using e-learning in education is its flexibility, 

especially when considering issues of time and place (Arkorful & Abaidoo, 2015). The key 

principle of e-learning is its learner-centeredness and the focus on learning rather than teaching 

(Dabbagh, 2005). Each class in most schools has different learners with different learning 

capabilities. There are novice learners and learners who require different kinds of support to 

perform to their potential. As a result, a layered scaffolding structure is advised, in which rookie 

learners receive the support and information they require to engage in the learning task while 

advanced learners, who may not require the same degree or type of support as novice learners, 

are not slowed down. Providing a forum or chat room where learners may seek advice on how 

to do certain activities is one way scaffolding can be enacted in e-learning environments 

employing learning technology (Dabbagh, 2005). 
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Since most primary school learners still need scaffolding and support in their learning, 

wholly online learning might not work for the teachers in our district. The socioeconomic 

background of the community at the iLembe District might put other learners at a disadvantage 

if wholly online e-learning is employed, even though it would have been perfect for the COVID-

19 era. Blended e-learning might suit teachers and learners as it employs both traditional and 

online learning. In blended e-learning, the learning remains under the supervision of the 

teachers, so learners are still monitored and supported in the process. 

2.3.2  Distance Learning 

Distance learning and e-learning are sometimes used interchangeably. They may have 

similarities, but they are not identical. As cited by Guri-Rosenblit (2005), the phrases 'distance 

learning,' 'distance education,' and 'distributed learning' are used more or less interchangeably, 

according to a thorough analysis published by The Pew Learning and Technology Program in 

the United States.  Kumar (2008) defines distance learning as involving learners working on 

their own and communicating with their educator via an electronic form such as email, chat 

rooms, or other media. This type of learning is used mostly by higher education institutions like 

universities and colleges, and is very convenient for part-time learning. Distance learning 

entails interaction between the learners and the teachers from a distance, allowing for fast 

responses from the teacher to the students (Tsai & Machado, 2002). 

2.3.3  Blended Learning 

McGee and Reis (2012) described blended learning as educators and learners working 

together in mixed delivery approaches to achieve learning objectives that are pedagogically 

supported and which bridge course environments in a manner meaningful to the learner. Brooke 

(2015) defines blended learning as an instructional system that uses technology to create a more 

customized approach to learning, giving students control over when, where, how, and how fast 

they study. It is defined by The Clayton Christensen Institute (2016) as a formal education 

program in which students learn in part online and in part at a supervised brick-and-mortar 

venue away from home. According to Brewer and Harrison (2013), a blended learning approach 

is a combination of classroom teaching and online educational technology, as illustrated in 

Figure 3, that is tailored to each learner's unique needs. 

One common misconception, according to Brooke (2015), is that simply incorporating 

technology into the school day constitutes a blended learning strategy. However, the sheer 

existence of technology does not imply a blended learning strategy. Instead, educators can use 
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technology to customize and streamline the learning process for students, resulting in effective 

blended learning. When learning takes place partly online and partly through other modalities, 

the multiple modalities are generally integrated, which is a common element of blended 

learning to put it another way, what students learn online influences what they learn in person, 

and vice versa (Staker & Horn, 2012). 

 
 
Figure 3 

Blended Learning 

 

 

 

 

 

 

 

The Clayton Christensen Institute (2016) listed four models of blended learning that are most 

commonly implemented in schools today.  Figure 4 below, illustrates their taxonomy for 

blended learning.  

Rotation Model. In the rotational model, learners will work in different activities, which 

may include groups, as individuals on a computer or tablet, pairs with peers, or pencil and paper 

assignments.  Within the rotation model, there are several different implementation settings or 

or sub-models. 
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Figure 4 

Blended Learning Taxonomy as per Clayton Christensen Institute 

 

 

 Station rotation model: This simulates the classroom setting, where learners work through 

a track of activities, at least one of which should include the use of ICT as an instructional tool. 

 Individual rotation model: This is the individualized prescribed setting where a learner 

works through some or all activities set by the teacher with the assistance of an ICT-driven 

assessment tool. 

 Lab rotation model: In a computer lab, students concentrate on personalized online 

instruction. The teacher will use the data gathered from individual students' development to 

inform whole-class instruction. 

 Flipped classroom model: Outside of school hours, all students receive the same education 

via online learning. The main lesson is provided via the ICT tool and is completed at home. 

Learners are then supposed to demonstrate skills and understanding of the content of the lesson 

through projects or assignments with help from the teacher. 

Flex Model:  Learners are taught on-site in a brick-and-mortar setting, with an online 

instructional tool serving as the subject's backbone and the teacher offering assistance as 

needed. Learner instructional methods are tailored, and teacher support varies depending on the 

school's implementation strategy.  
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Self-Blend Model. In this model, the learners receive instruction online in a particular 

subject. The support from the teacher is entirely online via an online instructor who is from a 

different location to that of the learner. 

Enriched Virtual Model. The learners can have face-to-face learning sessions with the 

teacher, but they will be required to finish the rest of the work remotely on their own. Learners 

do not meet with their teacher daily, but they do have formal regular scheduled instructional 

sessions. 

 

When blended learning is implemented properly, it can improve the success, satisfaction, 

and knowledge retention of the learner. It can also improve student engagement by ensuring 

that all students participate in class discussions and benefit from collaborative learning (Futch 

& Chen, na). Twelve case studies were published in different cities of the United States of 

America on how traditional school districts improved learning outcomes after implementing 

blended learning (Mackey & Watson, 2017). Brewer and Harrison (2013) also describe further 

benefits of blended learning, namely, that blended learning creates more time for teachers to 

focus on individual learners who need additional support and thus increases the learners’ 

academic achievement as well as allowing teachers to get more out of their planning and 

instructional time.  It can also lead to a reduction in the number of teachers that are required, 

allowing resources to be reallocated to other activities that schools usually cannot afford. 

According to Lynch and Brereton's (2020) study, teachers who use blended learning say that 

planning the session takes a lot of time. A one-hour session, for example, could take four hours 

to prepare. Teachers need to have technological skills to use blended learning in case something 

goes wrong with the ICT during the lesson in order to be able to solve it quickly. In respect to 

approaches to teaching through the blended mode, for many, the flipped approach was a popular 

choice. They prefer this because they understand learners can be tired of learning through 

theory, so they prepare videos and stimulating activities for learners to keep them interested in 

learning (Lynch & Brereton, 2020). According to the findings of a study by Jeffrey, Milne, 

Suddaby and Higgins (2014) some teachers believe that the online component of blended 

learning relieves part of their administrative burden. Learners might be directed to online sites 

for administration and assessment required information and tools. All of the teachers thought 

that both classroom and online instruction were beneficial to students' learning. However, some 

teachers also had reservations about using blended learning. They described themselves as old-

fashioned and preferred using a traditional classroom to teach their learners. Blended learning 
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has the potential to improve learners' science process abilities as well as their learning 

achievement (Harahap, Nasution & Manurung, 2019). This is because if blended learning is 

used in the science classroom, it can provide images, videos, simulations, and animations. The 

use of ICT in science will be discussed in detail in the following section.  

2.4    Natural Sciences in South Africa 

Natural Sciences is a compulsory learning area taught in the senior phase, grades seven to 

nine, in primary and high schools. Natural Sciences in this phase lays the groundwork for 

science disciplines in the subsequent phase of Further Education and Training (FET). Life 

Sciences, Physical Sciences, and Agricultural Sciences are among these subjects (Department 

of Basic Education, 2011). The Department of Basic Education has developed Three Learning 

Outcomes (LO) for the Natural Sciences Learning Area, which are as follows. 

● “Learning Outcome 1 (Scientific Investigations): The learner will be able to act confidently 

on curiosity about natural phenomena; and to investigate relationships and solve problems 

in scientific, technological, and environmental contexts.  

● Learning Outcome 2 (Constructing Science Knowledge): The learner will know and be able 

to interpret and apply scientific, technological, and environmental knowledge.  

● Learning Outcome 3 (Science, Society and the Environment): The learner will be able to 

demonstrate an understanding of the interrelationships between science and technology, 

society and the environment” (Department of Basic Education, 2011, pg 10). 

These LOs promote teaching and learning that are more learner-centred. Tebabal and Kahssay 

(2011), in their study, claim that when a learner-centred approach is used, this probably results 

in a significantly better understanding of scientific conceptions and the elimination of 

misconceptions. In Natural Sciences, there are many inquiry and investigation activities that 

need to be done. These methods form part of a hands-on approach as learners are supposed to 

do investigations themselves. This includes coming up with a hypothesis, then designing and 

performing an experiment to investigate their hypothesis. A substantial amount of time should 

be spent on practical projects and investigations that are an important aspect of the science 

teaching and learning process.  

Obe (2018) believes that education should prepare students for a world where science and 

its applications in technology play a critical role. He goes on to say that in order to understand 

scientific and technological aspects of both the natural and man-made worlds around them, 
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students must have a variety of skills and knowledge. This comprises the ability to reason based 

on facts, as well as a comprehension of science and how scientific knowledge is created. Science 

is an important field of human mental and practical activity, and the knowledge it produces has 

a profound impact on our lives and the lives of future generations. It is critical that everyone, 

not only future scientists, receives a wide awareness of the status and nature of scientific 

knowledge, as well as how it is formed and how reliable it is. As science and technology play 

a larger part in our lives, this has become increasingly crucial. ICT in education has 

demonstrated positive results in terms of supporting learners' collaboration and knowledge 

development, according to research (Juuti, Lavonen, Aksela & Meisalo, 2009). The results of 

the study by Fernández-Gutiérrez, Gimenez and Calero (2020) further show that the increase in 

the use of ICT in science education yields positive results.  

2.5    ICT in Science Education 

Science teachers are constantly confronted with new opportunities and problems in this 

information era, which are a result of the quick rate of scientific and technological discoveries 

on the one hand, and the astonishing growth of information technology on the other. Both 

concurrently provide new options and provide a source of new ideas that may be utilized 

effectively in science education teaching and learning processes (Savec, 2017). In the study by 

Juggernath (2017), Bonk is cited saying learning using ICT is more informal with little reliance 

on well-structured traditional types of teaching.  

According to Al-Rsa'i (2013), the objective of science teaching is to develop in the younger 

generation a sense and feeling about the way the world moves that will enable them to think 

independently and critically Innovation and evolution are necessary for an individual, a nation, 

and humanity to survive and progress. Education-related innovations are particularly important 

since education is critical to ensuring a long-term future (Serdyukov, 2017). 

Akpan and Itighise (2019) state that ICT has a significant impact on all aspects of the science 

curriculum, including science education. The pervasive influence of ICT on science education 

has undoubtedly had an impact, particularly on the quality and quantity of teaching and 

learning. The expansion of ICT in teaching and learning will have a serious effect on the nature 

and purpose of science education. When ICT is fully integrated in science education, it will 

provide enhanced possibilities for lifelong education.  
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South Africa, as a developing country, needs to exploit the use of ICT in science teaching 

and learning to advance scientific knowledge acquisition (Ramnarain & Moosa, 2017). South 

African education needs to keep up with learning technologies and how they can be utilized in 

scaffolding learning. Hilkemeijer (2020) listed ten ICT tools that can be used to enhance 

primary science. Simulators, MS PowerPoint, and virtual reality are among the tools that can 

be used as scaffolding tools in primary science. Hilkemeijer continues to state that virtual reality 

and simulators are on the rise in science classrooms as they bring new learning experiences to 

the learners. The use of virtual reality and simulations enable learners to explore places and 

phenomena without ever leaving the classroom.  

The critical review of the literature on the effectiveness of simulations in supporting science 

teaching and learning by Smetana and Bell (2012) revealed that simulations can facilitate 

conceptual change, thus helping eliminate learners’ misconceptions about the content being 

taught. According to Ramnarain and Moosa (2017), Learners can use simulations to interact 

virtually with phenomena that would be too dangerous to accomplish in real time, as well as to 

solve complex problems. The study by Falloon (2019) research adds to the growing body of 

evidence that simulations are useful in science education. Simulations, they say, give students 

more chances to explore science phenomena and conduct experiments on their own. The 

findings of Smetana and Bell (2012) suggest that simulations can be more effective than 

traditional teaching methods in teaching science. They further found that the effectiveness of 

simulations depends on how they are used in the classroom. Simulations are most effective 

when they are used to complement rather than substitute other educational experiences such as 

interacting with physical materials; when support structures, such as teacher guidance for using 

the simulation, are provided; or when their engagement results in cognitive dissonance and thus 

encourages learner reflection. 

Teacher ICT integration. In the study by Obaydullah and Rahim (2019), to answer the 

research question “What can be done to enhance primary science teachers’ adoption and 

integration of ICT into their teaching and learning?” the participants revealed that they need to 

be equipped with resources, as well as technical and pedagogical skills to effectively integrate 

ICT in primary science teaching. In other words, they need training on the use of computers 

and various application software programs, as well as the knowledge of how to use them for 

teaching and learning. Findings in the study by Akpan and Itighise (2019) revealed that all 

science educators need to be exposed to the knowledge of different ICT tools that are available 

and the skills for using them in teaching. This is relevant to my study as it was action research 
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which aimed to empower teachers by providing them with an opportunity to both share, and 

develop their knowledge on the use of ICT in teaching Grade 7 Natural Sciences. 

According to teachers who have integrated ICT into their instruction, ICT may help existing 

pedagogical approaches in schools. It can be used to complement classroom teaching and 

support review in disciplines such as mathematics (Perienen, 2020). The use of instructional 

videos which can be viewed by learners at any time can help improve learner acquisition of the 

subject content. Having multiple resources available to teachers might be a positive attribute 

towards ICT integration, for the fact that teachers can choose whether to implement and use 

ICT or not.  The fact that they do not necessarily have to adapt to this new reality is one of the 

challenges of ICT integration, even at the level of higher education (Melo, Llopis, Gascó & 

González, 2020). Some Mongolian primary school teachers have developed long-term 

relationships with their peers and between schools to assist one another in developing lesson 

plans to integrate ICT into their teaching, particularly when ICT technologies are regarded new 

and foreign technique (Li, Yamaguchi, Sukhbaatar & Takada, 2019). In South Africa, even 

though some teachers show enthusiasm, they also show uncertainty regarding how to proceed 

with ICT integration in the classroom, hence they are calling for knowledge sharing 

(Padayachee, 2017). In Kenyan secondary schools, teachers use teacher professional 

development opportunities to enhance the capacity of schools for effective ICT integration into 

their curriculum. This was done through the use of peer learning and sharing of ideas and 

experiences amongst schools (Tondeur et al., 2016). According to Hennessy, Harrison and 

Wamakote (2010), the ability of teachers to structure their learning environments in non-

traditional ways, combining technology with new pedagogies, is critical to the successful 

integration of ICT into the classroom. This necessitates the development of a unique set of 

classroom management abilities, as well as new approaches to use technology to promote 

learning and foster technological literacy, knowledge deepening, and knowledge production. 

Teacher development, whether it is done through peer training or other professional 

development, is a crucial component of ICT integration, and was a key component of this action 

research study. It was interesting to explore how grade seven teachers in the iLembe District 

responded to the support that was provided, and how they can be supported to further integrate 

ICT in teaching Natural Sciences in Grade 7. The findings are discussed in Chapter four. 

This study also looked at the perceived benefits that using ICT in their science teaching has 

for the grade seven teachers. The literature suggests a number of benefits that are discussed in 

the next section. 
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2.6   Benefits of ICT Usage in Science Teaching 

It is an inevitable fact that, in learning environments where ICT is integrated into teaching 

and learning, both teachers and learners get benefits from using it (Eyyam & Yaratan, 2014). 

One purpose of integrating ICT in science teaching is to establish the type of education system 

that will produce citizens who can contribute effectively to live in the society (Akpan & Itighise, 

2019).  ICT is a tool that has changed how scientists work (Chaudhari, 2017), and in an 

education system, it can influence how learners perceive and learn science.  Chaudhari (2017) 

mentions that ICT has the potential to play a significant role in making school sciences more 

relevant and interesting and in motivating learners to be active in their learning. 

Harber (2014) states that ICT offers several opportunities for innovation and development 

in teaching and learning. He further mentions that ICT has the potential to act as a catalyst to 

fundamentally change the pedagogic paradigm. Santos, Escudeiro and Carvalho (2014) 

mention that ICT allows for access to multiple opportunities for interaction, facilitated by flows 

of information and operational flexibility. This will help to improve the quality of teaching, 

learning, and management in schools and so help raise standards of educational outcomes.  

In their study, Juuti et al. (2009) mentioned that the benefits of using ICT in education are 

to support learner collaboration and in creating knowledge. The authors also suggest that ICT 

resources can give learners new resources for learning and amplify opportunities for science 

education.  They further state that science education provides opportunities for interacting with 

nature using the real-time data logging capabilities of ICT. Some of the other ICT tools that can 

be used in science activities to enhance the learning of science are multimedia software for 

presenting content and simulating dynamics processes with animations, simulation software for 

doing virtual experiments, presentation tools, digital recordings, computer projection 

technology, graphic tools, and modelling environments. ICT can also enhance both the 

theoretical and practical parts of science teaching and learning (Osborne & Hennessy, 2003).  

In the study by Juggernath and Govender (2020), teachers agreed that ICT was good in teaching 

and learning when used as visuals, but that it should only be utilized to enhance teacher-guided 

learning when necessary, such as for visual representations.  

Four main benefits of integrating ICT in teaching science identified from the literature are 

as follows.  

Improves engagement. Learners who do not enjoy going to school might enjoy school if 

technology is integrated into their lessons. The inclusion of ICT in a lesson can make learning 
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more exciting. This can be done by delivering teaching using gaming, virtual field trips, and 

other exciting programs found online (Jotter, 2016). This will increase learner engagement, 

which is difficult to achieve and sustain with conventional teaching. 

Improves knowledge retention. Learners will retain more information if they are more 

involved in the learning process (Duffy, 2018).  Learners will actively participate in learning if 

ICT is used to foster a learner-centered approach to learning, which is critical for knowledge 

retention. The use of ICT tools like PowerPoint presentations with animated images will also 

help learners to understand difficult phenomena thus improve knowledge retention.  

Benefits for teachers. ICT can be used by teachers to get access to a countless number of 

educational resources. These resources can bring more diverse teaching approaches to the 

classroom. ICT can improve the educational process by enhancing collaboration and 

communication with learners, providing flexibility, and assisting learners in better 

understanding the teacher (Coman et al., 2020). ICT can save teachers time for doing lesson 

planning since there are virtual lesson plans online that can be adapted or adopted. In the study 

by Juggernath (2017), teachers stated that ICT helped them reduce the amount of time they 

spent on tedious manual labor such as data processing and sorting. This valuable time can be 

put to better use by assisting struggling learners, in order to increase their achievement in 

science.  

Interaction with intangible phenomena. There are instances where direct interaction with 

a science phenomenon is not possible because of its complexity, location, or dangers involved; 

that is when simulation software is often used. Juggernath (2017)  states that when using 

simulation software, learners can set and manipulate variables and observe results. Simulations 

have the potential to foster conceptual transformation and comprehension of scientific 

processes in general, but their success is determined by the quality of the simulation and how it 

is used, as previously noted. 

While ICT integration can be beneficial, it must again be noted that having ICT resources in 

the school is not sufficient if the teachers have not developed the skills for using them. The 

challenges that might hinder the integration of ICT in the classroom will be discussed in the 

following section.  
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2.7    Challenges of Using ICT in Teaching Sciences  

Both developing and developed countries have invested in ICT resources for their education 

systems (Pedrelli, 2001). Investment is made as an attempt to increase the quality of education. 

This is particularly significant in developing countries where existing educational environments 

do not afford opportunities to integrate ICT into education due to limited infrastructure (Cha et 

al., 2020). When making such investments, the typical expectation is that once gear and 

software are installed in schools, ICT integration would happen on its own (Tezci, 2010). 

However, once schools have been provided with the right ICT resources, the use of these 

resources will depend on teachers' perception of the tools and teachers' beliefs and level of 

knowledge of how to integrate such into a lesson. 

Salehi and Salehi (2012) mention these additional challenges that emanated from their study.  

Firstly, if teachers do not have the abilities to filter information for relevance or construct a 

cohesive organizing principle, the nearly endless chances for access to information in an 

educational context might represent a serious danger of information overload. Secondly, 

teachers often lack confidence, have a shortage of time to invest in mastering new technologies 

and teaching methodologies, and are resistant to change. Thirdly, teachers lack effective 

training in solving technical problems that might arise, and finally, a lack of access to ICT 

resources. 

In their study on the impact of ICT,  Balanskat, Blamire and Kefala (2006), classified 

challenges into two categories; teacher-level barriers and school-level barriers. The teacher-

level barriers are similar to those identified by Salehi and Salehi (2012), namely, a lack of ICT 

skills, a lack of motivation and confidence in using ICT, and inappropriate teacher training. 

Even when teachers can overcome these teacher-level barriers, they still find themselves faced 

with school-level barriers. The school-level barriers are as follows: The absence, or poor quality 

of, ICT infrastructure, limited teacher access to the ICT equipment that is available, and the 

absence of ICT mainstreaming into schools’ developmental strategies.  

Fu (2013) suggested schools should provide technology-related professional development 

activities to keep their teaching' skills and knowledge up to date, as well as technical assistance 

when needed.  This will assist in addressing the issues associated with the use of ICT in 

education. Schools can also provide workshops that allow teachers to reflect on effective ways 

for integrating technology into teaching and to uncover issues that are critical to understanding 
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the process of integrating technology into teaching and learning (Almekhlafi & Almeqdadi, 

2010).  

The study by Juggernath and Govender (2020) confirms that teachers’ beliefs are barriers to 

effective digital literacies in the classroom but that proper training can help to change that. They 

further state that teachers' beliefs affect their perceptions and judgments, which affect their 

classroom behaviour. If a teacher believes an ICT tool is not effective or simple to use, he or 

she will have a negative attitude toward it and will not use it in the classroom. So, simply 

providing technology in the school is not enough to transform education (Padayachee, 2017). 

Teachers should learn not just how to utilize technology to enhance traditional teaching or 

increase productivity, but also how to integrate ICT into classroom activities in order to 

encourage learning from a learner-centered perspective. If teachers are well trained on the use 

of ICT, it will allow them to expand access to education, and it will also allow both learners 

and teachers to interact simultaneously (Fu, 2013). With learners more involved in their 

learning, ICT can provide them with the opportunity to make decisions, plan their own teaching 

pace and become independent learners (Lu, Hou & Huang, 2010). 

2.8   Conclusions from Literature 

The introduction of ICT in the school system began with the rationale that learners are 

required to learn how to use ICT tools; but, with the new developments in the education system, 

the focus has shifted into integrating ICT into teaching and learning. ICT has provided novel 

teaching and learning experiences for both teachers and students, according to the literature. It 

has opened up a world of possibilities. Teaching and learning have improved for those who 

have successfully integrated ICT into their educational system. ICT provides access to a variety 

of opportunities for engagement and operational flexibility that aids in improving the quality of 

teaching and learning and thus raises educational standards (Santos et al., 2014).  

Many countries have recognized the important of ICT integration and have started to invest 

in the development to improve ICT infrastructure in their education system. South Africa has 

also invested in the development to improve ICT in education. This was mentioned in the 

Department of Education Action Plan (Department of Basic Education, 2015). The Action Plan 

considered that e-Education can involve changing the way schooling occurs and that ICT has 

the potential to improve and diversify learning.  
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ICT was brought into the South African educational system as a development tool to improve 

the quality of education and to provide all learners and teachers with equitable educational 

opportunities.  In particular, the goal was to include schools that were previously disadvantaged 

so that they could participate fully in the education system (Mkhize, 2019). This was a sign that 

the South African education system was attempting to keep on par with what was happening 

globally. But I believe there is still a long way to go before schools in South Africa will reach 

the level of developed countries with regards to ICT integration. A lack of infrastructure in 

some part of the country may be only the first stumbling block to ICT integration. Due to low 

infrastructure and limited service delivery, it is challenging to train qualified teachers in rural 

areas (Department of Basic Education, 2017). 

Although countries have invested in ICT resources for their education systems, the use of 

these resources will depend on the teachers’ perception of the tools and the teachers’ belief and 

level of knowledge of how to integrate such into a lesson. Literature reveals that many ICT 

interventions fail because the receivers are unable to maintain the ICT tool they have been 

given. Lack of fit between ICTs and user needs has been cited as one of the reasons for such 

failures. Teachers' ICT competencies and attitudes must be assessed prior to the introduction of 

new ICT tools to limit these issues. This assessment should be based on the ICTs they have 

personally adopted (Mwapwele, Marais, Dlamini & Van Biljon, 2019). 

Like any other innovations, the use of ICT in teaching, learning, and administering 

educational institutions necessitates the creation of a new set of skills, attitudes, and 

pedagogical approaches, which necessitates ongoing training programs to build appropriate 

capacity among teachers. According to the literature, the South African Department of 

Education has launched an initiative to provide schools with ICT resources. Teachers must be 

familiar with how to use them in order to apply an integrated strategy to ICT use and new 

techniques. 

The literature mentioned some benefits of using ICT in the education system. When it is 

used in science education, it can provide new possibilities for learners, such as learning at 

different rates and in different ways. Computer programs can also be used to scaffold learners 

to understand science, and improve how learners perceive science. It can enable learners to 

explore the world independently through the use of programs like simulators and virtual reality. 

While there are undoubtedly challenges in ICT integration, the benefits far outweigh the 

challenges. 
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2.9   Summary of Chapters Two 

In this chapter, the literature gave an indepth understanding of how South African education 

has changed post 1994 democratic elections. All these changes were meant to bridge the gab in 

education amongst all races that was created by the apartheid government. Literature also 

looked at ICT as an educational tool, the benefits and challenges of using ICT in the Science 

education. ICT integration in education encompasses various notions for various people at 

various times, which has an impact on how technology is used in the classroom and the 

particular methodology that teachers engage their students with. Several common factors seem 

to surface regardless of the method chosen. This is then depend on teacher’s attitude and belief 

on ICT integration and the developmental support to overcome those factors and use ICT 

effectively in the classroom. The literature has reveal that department of education has taken an 

initiative to provide support on ICT integration by supplying ICT resources to some schools but 

developmental workshops are still not adequate. 

The research methodology and design are the main topics of the next chapter. It goes into 

detail with information about the methods utilized to collect the required data for this study. 
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Chapter 3 
Methodology 

 

3.1 Introduction 

This chapter outlines the methodology of the action research study designed to explore the 

teachers' understanding of ICT integration and their experiences using technology tools in their 

Natural Science classrooms. This was done by understanding the challenges and opportunities 

that Grade 7 teachers face when they want to integrate ICT in their classrooms. The data 

collection methods were guided by the six sub-research questions. 

RQ1. What ICT tools do teachers use in Grade 7 Natural Sciences teaching? 

RQ2. How do the teachers use ICT tools in teaching Grade 7 Natural Sciences? 

RQ3. How can teachers be supported to integrate ICT in teaching Natural Sciences in Grade 

7 before class teaching? 

RQ4. What are teachers' experiences of ICT integration in teaching Grade 7 Natural Sciences 

in the action-research process? 

RQ5. How do teachers develop Technological Pedagogical Content Knowledge (TPACK) 

after being supported in an action-research session? 

RQ6. Why do Natural Sciences teachers in Grade 7 develop Technological Pedagogical 

Content Knowledge (TPACK) in the way they do? 

 The data were collected using questionnaires, lesson observation, document analysis, and 

semi-structured interviews. Some of the data were collected during the support session with the 

teachers. Details of the data collection will be discussed later in this chapter. The sampling 

procedure and data analysis are also discussed in this chapter. This is followed by the discussion 

of the trustworthiness of the data generation process and ethical considerations. The theoretical 

framework used in the study will be discussed first. 

3.2    Paradigmatic Perspectives 

3.2.1  Introduction to the Theoretical Framework  

Addressing the integration of ICT in teaching and learning is not limited to the provision of 

technology only but also involves the pedagogical approach, content, and its context 

(Juggernath, 2017). Therefore, the theoretical framework needed to take all of these into 

account.  There are a few theories that could have been used in this study, like the Technology 
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Acceptance Model (TAM). TAM is an information technology framework for analyzing how 

people accept and use new technologies, notably in the workplace (Portz et al., 2019). TAM 

suggests that the person’s intention to use technology depends on the person’s perception of the 

usefulness of the tool and ease of use. While relevant to this study, TAM deals primarily with 

the acceptance of technology, rather than how it is actually utilised.  In this study, I focus more 

on the actual integration of ICT by teachers, in other words, their actual practice in integrating 

ICT, rather than just their beliefs and intentions towards it. Thus, TAM is not the most suitable 

framework for the study.  

Instead, I have used the Technological Pedagogical Content Knowledge (TPACK) 

framework for this study. Since this study is about teaching and the integration of ICT in the 

classroom, TPACK will be most suitable for this study as it includes content, pedagogical and 

technological knowledge as elements of the framework. This study did not just look at whether 

or not Grade 7 teachers use ICT in the classroom (adoption), but also how they integrate it into 

their teaching (technology, content and pedagogy). The content aspect can be partly seen in the 

planning process for a lesson; during the planning phase the teacher selects the learning 

outcomes that they will focus on during the lesson. These learning outcomes include the content 

that teachers will teach as well as the skills that need to be developed.  Teachers will next decide 

on the activities that will assist in the delivery of content and how learners will learn, which are 

aspects of pedagogical knowledge. This research also examined how teachers select an ICT tool 

to complement the teaching and learning activities, and this requires technological and 

pedagogical knowledge.  Finally, using the technology successfully in the lesson delivery 

requires technological knowledge.  This study went on to look at how all of these aspects are 

combined by teachers in order to teach Grade 7 Natural Sciences effectively.  

TPACK is viewed as a significant tool in promoting the pedagogical improvement of 

education (Rahman & Harun, 2018), and it has been suggested that it be formally included in 

teacher education programmes in order to foster effective ICT integration in education.  The 

TPACK framework is discussed in more detail below. 

3.2.2  Technological Pedagogical Content Knowledge (TPACK) 

The TPACK framework is widely recognized as a useful tool for determining how well 

teachers integrate technology into their courses (Baran, Canbazoglu Bilici, Albayrak Sari & 

Tondeur, 2019). TPACK was created as a means of thinking about the knowledge that teachers 

need to effectively incorporate technology into their classrooms in order to accomplish 
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discipline-specific outcome (Koehler & Mishra, 2008). According to  Andyani, Setyosari, 

Wiyono and Djatmika (2020), TPACK is the understanding of how to use pedagogical and 

technical approaches to help learners learn specific content. It is viewed as a viable framework 

for teachers to use in order to solve difficulties linked to integrating ICT into classroom teaching 

and learning activities. 

Three knowledge elements form the basis of the TPACK framework; these are Content, 

Pedagogy, and Technology, as illustrated in Figure 5 below. 

 
Figure 5 

Technological Pedagogical Content Knowledge (Koehler & Mishra, 2008) 

 

 

 

 

 

 

 

 
 
 

Rather than being considered three distinct bodies of knowledge, content, pedagogy, and 

technology intersect in this framework, forming complex relationships (Bibi & Khan, 2017). 

According to Koehler and Mishra (2008), TPACK is a type of knowledge distinct from that of 

a technology expert and from that of a teacher's general pedagogical knowledge. Rather, it is 

information that enables teachers to comprehend how to effectively teach a specific topic 

utilizing a specific sort of technology. This study will focus on the three elements of this 

framework, and these are Technological Pedagogical Knowledge (TPK), Technological 

Content Knowledge (TCK), and Pedagogical Content Knowledge (PCK). 

Technological Pedagogical Knowledge (TPK) is an addition to pedagogical knowledge. It 

focuses on the knowledge of different technologies and the way they are used in teaching and 
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learning (Koehler & Mishra, 2008). TPK can include knowledge of how teachers engage with 

learners in cooperative learning or how they motivate learners using technology (Cox & 

Graham, 2009). Thus, the focus is not on the content they teach, but rather on how they use 

technology to engage learners in the learning process. 

In the framework of TPACK, Technological Content Knowledge (TCK) refers to an 

understanding of how “technology and content influence and constrain one another (Koehler & 

Mishra, 2008). Thus, teachers must understand which particular technology is most appropriate 

for teaching their specific content, and how the technology can change the way content is 

represented and learned. That is, technology may affect or change content knowledge and vice 

versa (Shu & Radio, 2016). Teachers with this type of knowledge are aware of the impact that 

technology has on general pedagogical practices. 

Pedagogical Content Knowledge (PCK) is the knowledge that teachers develop through 

experience about how to teach particular content in particular ways to lead to enhanced learner 

understanding (Loughran, Berry & Mulhal, 2012). In simple terms, PCK is how teachers 

transform subject matter for teaching (Juggernath, 2017), and includes the choice and 

sequencing of content, as well as the way in which content is represented in the classroom.   

According to Shu and Radio (2016) Technological Pedagogical Content Knowledge 

(TPACK), which builds on Shulman's construct of Pedagogical Content Knowledge (PCK), not 

only emphasizes that teacher knowledge has the characteristics of complexity, versatility and 

contextually, it is also regarded as a theoretical framework for understanding teacher knowledge 

required for effective technology integration.. Rather than perceiving content knowledge (CK), 

pedagogical knowledge (PK), and technical knowledge (TK) as separate entities, the TPACK 

paradigm emphasizes the intricate interplay and dynamic balance between all three (Koehler & 

Mishra, 2008). Teachers used to focus solely on adjusting content knowledge to adapt to new 

technology; but, with the advent of new technologies, we now need to evaluate the relationship 

between content knowledge and pedagogical knowledge. So, how can we present content 

knowledge effectively utilizing technology in order to achieve learning outcomes, and how can 

we use technology to enable learners to connect their existing knowledge to new content 

knowledge?   In other words, how can we integrate ICT into teaching for more effective learning 

of the subject content?  

According to Otrel-Cass, Khoo and Cowi (2012), TPACK defines the social and 

technological aspects of teaching that must be considered when teachers attempt to use 
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technology as a support for teaching;  This requires teachers to learn how to plan their lessons 

with the affordances of the supporting technology already in mind. Due to the development of 

new teaching technologies that are readily becoming available, teachers are now encountering 

new ICT for teaching and learning. It is essential that they learn how to use these tools and have 

an understanding of their potential (Juggernath, 2017).  

The TPACK framework was also used to inform the development of the lesson observation 

tool in this study as the purpose of the lesson observation was to understand how teachers use 

ICT to support content and pedagogy in teaching Natural Sciences. The observation tool that 

will be used will be designed to collect information on how teachers apply Technological, 

Pedagogical, and Content Knowledge (TPACK) in the classroom. TPACK was then utilized to 

inform the analysis and to interpret the study's data, concentrating on the three aspects in 

particular, Technological Knowledge (TK), Technological Content Knowledge (TCK), and 

Technological Pedagogical Knowledge (TPK) that were used to determine and present the 

findings in Chapter 4. 

3.3   Methodology 

This study followed an action research design. This methodology was chosen because I was 

interested in researching how teachers teach using ICT and sought to find practical solutions to 

their difficulties, which will then potentially improve their teaching.  According to Creswell et 

al. (2015), action research aims at developing solutions to practical problems, which then 

inform practice. Action research has these characteristics, that is, it is practical, it focuses on 

change, it is a cyclical process, it involves participation, and it is an interactive form of 

knowledge development (Creswell et al., 2015). According to Bertram and Christiansen (2014), 

action research is often seen as an important way for teachers to engage in professional learning. 

This can be done by observing the practice, the process, and the results to constitute action 

research. In this study, action research is used to help teachers to plan, implement, observe, and 

reflect on their teaching practices to improve how they teach using ICT in Grade 7 Natural 

Sciences. 

Many definitions are used to describe what action research is. According to Frost (2002), 

action research is a systematic process of thought, investigation, and action carried out by 

individuals concerning their professional practice. Bishnu (2021) defined action research as the 

application of facts and results to practical problem solving in order to improve the quality of 

action within it, and it entails the collaboration and cooperation of researchers, practitioners, 
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and laymen. Action research is concerned equally with changing individuals, on the one hand, 

and on the other, the groups or institutions and societies to which they belong (Cohen et al., 

2013). According to Bertram and Christiansen (2014), action research is about improving 

educational practice in education.  

Finally, according to Burns (2015), action research involves a self-reflective, systematic, and 

critical approach to an investigation.  It involves participants who are also part of the research 

community, and its purpose is to bring about critically informed changes in practices that 

participants themselves identify as problematic. 

Based on all these definitions and descriptions of action research, it is clear that action 

research is a reflective process. The participants have to reflect on their practice, and 

collaboratively seek solutions to their everyday problems.  For teachers, this can involve 

looking for ways to improve their teaching practice and learner achievements. This 

methodological approach was chosen to enable me, as the researcher, to explore limitations and 

possibilities that had risen for the Grade 7 teachers when ICT was introduced in their schools. 

Action research used in this study involved gathering and interpreting data to better understand 

an aspect of teaching and learning using ICT and applying the outcomes to improve teaching 

practice (Costello, 2003). The idea that teachers will begin a cycle of raising questions, 

gathering data, reflecting, and deciding on a course of action is implicit in the phrase action 

research (Ferrance, 2000).  As stated by Waddell (2018), the cyclical process of action research 

starts by identifying the problem, then designing the strategy on how to deal with the problem, 

then taking action on trying to solve the problem. After the action has been taken, reflection on 

what has happened is done. This process is then repeated multiple times until there is an 

improvement.  

This study had two cyclical processes to collect data. First, it investigated the barriers that 

impede Grade 7 Natural Sciences teachers from integrating ICT into their classrooms. This was 

done using observation and questionnaire distributed to all participants. This was later followed 

by planning and implementing support strategies to address the issues identified during the 

observation. After the support session, participants were interviewed to collect data on 

integrating ICT and how the support has helped them.  Figure 6 below represents the action 

research collection cycles.  
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Figure 6 

Action Research Data Collection Cycles 

 

 

 

 

 

 

 

 

 
 
 
 

Participants were visited a maximum of three times at their schools in order to carry out this 

research. The first visit was for observation purposes and to give them the questionnaire to 

complete. Participants were later visited for the developmental activity, which took 45 minutes 

to one hour per teacher depending on the individual needs of each teacher. The interviews were 

conducted on the third visit where possible, else completed over the phone.  COVID-19 

protocols were complied with during all school visits and interactions with participants.   

The cycles are described in detail in the following sections. 

3.3.1   The First Cycle of the Action Research 

The Planning. In the planning of the first cycle, I decided on the relevant documents for 

document analysis, and prepared the lesson plan observation schedules and questionnaires for 

the teachers. This was a very important stage of this research as it was meant to collect the 

initial data that had the potential to shape the structure of the study. The first cycle was meant 

to find out what ICT resources were being used by teachers, their experience in using ICT, and 

to collect background information on the teachers. When all the documents were ready, it was 

time to take action. 
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The Action. This stage involved visiting the participants in their respective schools for me 

to introduce myself and explain what the study was about. Seeking permission from Principals 

to conduct the study in their schools was done during this stage. I started by explaining the 

whole process to the participants. I discussed how the study was going to be done and their 

roles and rights as participants. Participants had to sign an informed consent form at this point. 

They were then handed the questionnaire to complete.    

The participants were given time to decide which lesson they wanted me to observe, and 

meetings were then scheduled around these lesson times.  

The Observation.  During this stage of the action research, I collected all the completed 

questionnaires from teachers, as well as the teachers’ lesson plans and development portfolios 

(Annexures A and B).   Three teachers participated in the study and the first participant I met 

with was Miss Mbambo (pseudonym) from school A, followed by Miss Khumalo (pseudonym) 

from school B then Miss Shandu (pseudonym) from school C. The lesson observation was 

conducted by using a laptop to video record the participants’ lessons.  

The Reflection.   In this stage of the action research, I had to look at the data available to 

identify what teachers needed to improve their ICT integration. The documents were analysed 

using the Document Analysis Tool that is attached at the end of this study (Appendix 9), and 

the recorded lessons analysed using the Lesson Observation Schedule (Appendix 8). The 

questionnaire data were also analysed to inform the second phase of the action research process.   

I then reflected on the data in order to plan for the support sessions based on each teacher's 

individual needs. 

3.3.2   The Second Cycle of the Action Research 

 The Planning.  During the first stage of the second cycle, I used the data and findings from 

the first cycle to plan the support sessions for the teachers. The resources that were required 

from the internet such as PhET simulations were identified and downloaded in preparation for 

the support sessions, and I ensured that I would have sufficient data and internet connectivity. 

When this preparation was completed, I scheduled a time with each participant to discuss how 

they could be supported on ICT integration. 

The Action.  The participants discussed the challenges they encountered when they 

integrated ICT in their teaching of Grade 7 Natural Sciences. I discussed the initial findings 

from the lesson observation with each teacher individually. The support sessions were done 

individually with the teachers as they had different needs and wanted different support. It is 

important to note that the support sessions were not one-way, with me simply telling the 
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teachers what they could do.  Instead, teachers also shared their ideas in these sessions on how 

ICT integration should be done. 

The Observation.  The discussions during the individual support sessions were recorded 

and then analysed to provide further data regarding the teachers’ integration of ICT.   

The Reflection.  After the sessions, all three teachers were requested to take the new 

information from the support session and plan for a new lesson. They were given a chance to 

go back to their classes to apply the new knowledge gained through the support. They then 

reflected on how their teaching had improved. I then scheduled the semi-structured interviews 

with the teachers. The semi-structured interviews were conducted to get more data on their 

teaching experience and to have an understanding of how their TPACK developed in their 

teaching of Grade 7 Natural Sciences. The interview made teachers reflect on their teaching 

before and after the session. This is where they shared their inner thoughts about what they 

think about ICT integration and why they do ICT integration the way they do it.  

3.4   Sampling and Context 

In this study, purposive sampling was used to select three teachers and three schools that 

participated in the research. These teachers were purposively selected because they were 

already using ICT in their teaching and they came from a poor resourced schools. According to 

Creswell et al. (2015) purposive sampling or criterion-based sampling is when the researcher 

selects participants and locations for research because they can help in understanding the 

research problem and the study's main phenomenon.  Purposive sampling was used in this study 

because the researcher has a specific purpose in mind (Creswell et al., 2015), and participants 

were selected because they possess a specific characteristic needed for this study (Cohen et al., 

2013).  Since this study focused on teachers who are using ICT to teach Natural Sciences in 

Grade 7, it made sense to use this kind of sampling.  

Teachers from three schools (Schools A, B, and C) were selected to take part in this study, 

one from each school, giving three participants for the study.  All schools from which 

participants were selected are situated in the KwaDukuza area, in Groutville, under the iLembe 

district and Umhlali circuit. They are all public schools in a highly-populated area and share a 

common problem of congested classrooms with an average of 52 learners per class in Grade 7. 

The facilities available at each school, as well as its infrastructure, were considered for the 

selection. Therefore, these schools were selected because the teachers in these schools were 
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already using ICT in teaching Natural Sciences in Grade 7, but not were not frequent users, and 

they had limited ICT resources available to them. All teachers in these schools were using 

digital projectors and laptops for teaching.  All teachers that participated in the study were 

female. Pseudonyms were allocated to teachers following ethical guidelines.  

Mrs. Mbambo has been teaching Natural Sciences for the past four years in grades 4 and 5 

and three years in Grade 7. Miss Khumalo has nine years of teaching experience and has been 

teaching Natural Sciences in Grade 7 for seven years.  Finally, Miss Shandu is in her fifth year 

of teaching and has taught Natural Sciences in Grade 7 for the five years. 

3.5   Methods of Data Generation 

Five methods of data generation were used to collect data for this study. They were 

questionnaires, lesson observation, semi-structured interviews, document analysis, and the 

interactions with participants during the support sessions. A pilot study was first done with a 

colleague who was not part of the study, because a pilot study is important for the improvement 

of the quality and efficiency of the main study (In, 2017). Piloting the study helped to assess 

the feasibility of the study and to establish if data generated from the research instruments can 

be interpreted in terms of the information that is required for the study, as suggested by (Van 

Teijlingen & Hundley, 2002).  

3.5.1  The Questionnaire 

Data were collected using a questionnaire (Appendix 7). It was distributed to all three 

teachers on the day of the first meeting with each participant. The questionnaire was used as a 

tool to collect the background information on the participants. Questionnaires are frequently 

used and useful instruments for collecting data, according to Cohen et al. (2013). The 

questionnaire that was used in this study had three sections with short questions. The first 

section focused on the biological information of the participants. It was about the age of the 

participants, the number of years in teaching in general, and the number of years teaching 

Natural Sciences in Grade 7 in particular. The second section focused on understanding the 

experience a teacher has on teaching Natural Sciences using ICT tools. It also looked at the 

development activities a teacher has attended on the use of ICT in teaching. The last section of 

the questionnaire focused on the resources a teacher has at his/her disposal in the school. It also 

seeks to find if a teacher is aware of all ICT resources available in the surrounding environment. 

The data collected using a questionnaire helped to complement the data collected during 

interviews that were digitally held using a cellphone and one done face-to-face. 
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3.5.2   Lesson Observations 

There were also lesson observations that were done. Teachers were given a chance to 

conduct a Natural Sciences lesson using ICT in their classroom. Due to COVID-19 regulations, 

two of the lesson observations (Miss Khumalo and Miss Shandu) were recorded using a laptop 

that was either set up by me or the teacher before the lesson started as due to the lockdown 

levels restriction, I could not get permission to go to into the class to observe. However, the 

lesson observation for Miss Mbambo was done in-person because at that stage South Africa 

was on level one of lockdown, and I was now allowed to enter the class to collect data.  I used 

these recordings to observe how ICT was utilized in the lesson. According to Bertram and 

Christiansen (2014), observation is when the researcher goes to the site of the study, which may 

be a classroom, and observes what is happening. This way, the researcher obtains first-hand 

data on teacher practices. This allows a researcher to report on things he witnessed and recorded 

himself, as opposed to relying on claims made by other people. 

The lesson observations were used as a background check on the teachers' use of ICT in 

preparation for the action research development activity with teachers. It was used to help me 

to have talking points when I meet with the teachers. It must be noted that this lesson 

observation was not meant to find fault in the teachers practice, but rather to better understand 

how ICT was being utilized in the lesson. Lesson observation focused on TPACK, more 

specifically on the Technological Knowledge, Technological Content Knowledge, and 

Technological Pedagogical Knowledge of the teacher that could be identified through their 

practice using an observation schedule (Appendix 7).  

Observations of technological pedagogical knowledge in the lesson focused on the teacher’s 

knowledge of technologies and the way the teacher used them in teaching and learning (Koehler 

& Mishra, 2008). It also looked for evidence of how teachers engage with learners in 

cooperative learning and how they motivate learners using the ICT tool (Cox & Graham, 2009).  

The observations of Technological Content Knowledge focused on how the teacher used 

technology to create a new representation of the content being taught. Technological Content 

Knowledge was also determined by how the teacher used ICT to change the way learners 

viewed the content knowledge (Shu & Radio, 2016).  

3.5.3  The Semi-structured Interviews 

Qualitative data were collected using audio recording during individual face to face semi-

structured interviews with teachers. These qualitative semi-structured interviews played a vital 
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role in assisting the researcher in seeing the world through the eyes of the participants, and they 

provided a valuable source of data (Creswell et al., 2015). The semi-structured interview 

questions (Appendix 10) were sent to the participants before the scheduled interview time, and 

the procedure for the interview, the structure and organization of the interview, was explained 

(Cohen et al., 2013).  This was done to put the participants at ease and to provide an opportunity 

for the participants to seek clarity where it was needed.  

The semi-structured interviews conducted were about 30 minutes to give each participant 

enough time to express their opinions. Due to COVID-19 regulations, two interviews were done 

using a telephone, and when the restrictions were lifted, I sat down with one respondent and 

asked questions face-to-face. I digitally recorded the interviews using a cell phone instead of 

writing down answers, because writing down answers is time-consuming and may be 

distracting (Creswell et al., 2015). Permission to record the interviewee was gained before each 

interview commenced.  Recorded data from interviews were transcribed fully to facilitate their 

analysis. 

3.5.4  Document Analysis 

Documents analysis was used to collect data. Teachers’ learning portfolios and lesson plans 

for each lesson were examined to collect data to further understand teachers’ integration of ICT. 

3.5.5  Interactions During Support Sessions 

Data were collected during the support session with the teachers on the use of ICT. Audio 

recordings for the session were transcribed to get more data on teachers’ integration of ICT in 

Grade 7 Natural Sciences.   

The researcher’s use of methodological triangulation, which Cohen et al. (2013) define as 

using multiple methods in the study, hoped to produce consistent and dependable results. Table 

1 below summarizes the data collection methods. 
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Table 1 

Research Questions and Data Generation Methods 

Research question Data collection method and instruments Data 
sources 

RQ1: What ICT tools do teachers’ use in 
Grade 7 Natural Sciences teaching? Questionnaire Teachers 

RQ2: How do the teachers use ICT tools 
in teaching Grade 7 Natural 
Sciences? 

Lesson observation and interview Teachers 

RQ3: How can teachers be supported to 
integrate ICT in teaching Natural 
Sciences in Grade 7 before classroom 
teaching? 

Interview and document analysis 
(Teachers’ learning portfolio & lesson 
plans) 

Teachers 

RQ4: What are teachers’ experiences of 
ICT integration in teaching Grade 7 
Natural Sciences in the action-
research process? 

Interview and document analysis 
(Teachers’ learning portfolio & lesson 
plans) 

Teachers 

RQ5: How do teachers develop TPACK 
after they have been supported? 

Interview and lesson observation and 
document analysis (Teachers’ learning 
portfolio & lesson plans) 

Observations during the support sessions 

Teachers 

RQ6: Why do Natural Sciences teachers 
in Grade 7 develop TPACK the way 
they do in integrating ICT? 

Interview 
Observations during the support sessions 

Teachers 

       

3.6 Data Analysis 

This study followed a qualitative approach to collecting data, and this means the analysis of 

the data should be done qualitatively. Recorded data from interviews were first transcribed 

fully. After the data had been transcribed, audio recordings were listened to again to make sure 

they corresponded with the transcribed data. The transcribing used in this study is the one 

Matheson (2007) describes as “listen and repeat.” All the data were personally transcribed by 

me personally because transcribing one’s qualitative data allowed me to grow closer and more 

familiar with the data (Matheson, 2007). 

This also ensured that I listened to the data several times before starting the actual analysis. 

This data were then analyzed by the use of content analysis. Content analysis is an approach 

that analyses qualitative data to identify and summarize message content (Creswell et al., 2015). 

Creswell et al. (2015) defines content analysis as a process of viewing the qualitative data from 
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a different perspective to identify keys in the text or data to help the researcher understand data 

and then interpret it. 

Before starting the coding of the data, I went back to notes, and records that were taken 

during interviews and observation to verify data. In some instances, going back to the 

participants to verify or to collect additional data were required to confirm the meaning of the 

data. 

After all the data gathered from the interview were transcribed, it was then coded to make it 

easy to understand and interpret. Creswell  et al. (2015) defines coding as the process of reading 

carefully through the transcribed data, line by line, and dividing it into meaningful analytical 

units. I went through each interview notes to identify each code. The codes used were derived 

from the data responsively rather than being created before coding (Cohen et al., 2013). When 

few codes were identified, I went back again to see if I have missed any crucial information and 

other codes from the data. The generated codes were checked for similar ideas, phrases, 

practices, recurring problems, similar wording, or ways of thinking. They were then grouped 

into clusters to identify patterns. Then I examined all the clusters of meaning to determine if 

there is one or more central theme (Cohen et al., 2013).  The data from all participants was then 

interpreted in order to answer each sub-research question.  

3.7   Trustworthiness of Data Generation Process 

Ensuring and verifying the quality of the data and data analysis are essential features of the 

research project (Athanasou et al., 2012). The validity of qualitative research can be improved 

by increasing the sources of validation, and this is referred to as triangulation (Athanasou et al., 

2012). Creswell et al. (2015) mentions that triangulation involves the use of different sources 

of information, methods, theories, researchers, or types of data.  

In this study, various data sources were employed to assure the trustworthiness and 

credibility of the data acquired. The data were collected using interviews, lesson observations, 

a questionnaire, document analysis as well as observations made during the support sessions. 

After the completion of each interview transcription, the notes and transcripts of the interview 

were submitted to the participants to correct errors and verify if the interpretation of what they 

shared was correct. External verification in the form of a critical friend was also utilized to 

boost the credibility of the findings. The raw data and coded data were both submitted to my 

critical friend to assess the way analysis was carried out.  
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The data collected from interviews and the questionnaire were compared to enhance 

trustworthiness. The notes taken during lesson observation were verified with the participants 

as well to enhance the credibility of the data. After the data were coded and interpreted, copies 

of the draft results were given to the participants for written or oral feedback on the 

interpretation. The different aspects of trustworthiness for findings of this study, are further 

discussed below in relation this research. 

3.7.1  Credibility 

In this study, I started collecting data without a predetermined outcome assumption. More 

importantly, I was committed to providing an accurate presentation of the research findings in 

order to fully comprehend the phenomenon under consideration. To enhance credibility of the 

findings, interviews were recorded using a voice recorder. This means transcripts were more 

accurate than if I were to simply jot down notes during interviews (Bertram & Christiansen, 

2014). Lesson observations were recorded using a laptop video camera, which ensured that data 

collected using lesson observations can be reviewed by replaying of the video recording. This 

eliminated some of the blind spots the researcher might have missed during the first replay of 

the recording, or missed completely had the lesson not been recorded.  

3.7.2   Dependability 

Dependability entails participants reviewing the study's findings, interpretations, and 

recommendations to ensure that they are all supported by the data collected from the study's 

informants (Anney, 2014). The participants were given access to the study's findings in order 

to confirm that my interpretations were correct. This assured that the study's findings are 

reliable and can be trusted.  

3.7.3   Confirmability  

Confirmability ensures that the findings were the result of the teachers' experiences and 

opinions, rather than the researcher's prejudices. This was done by using different methods of 

collecting data. To increase the reliability of the results, the data acquired through the 

questionnaire and lesson observation were compared to the findings from the semi-structured 

interview. 

3.8   Ethical Considerations 

I made sure to respect the autonomy of all the participants in the research. The research did 

not commence until the approval letter from the University of KwaZulu-Natal for ethical 
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clearance was received and the ethical certificate was issued (Appendix 2). The application 

letter to conduct research in schools that fall under the administration of the KwaZulu-Natal 

Department of Education was sent to the Head of Department for approval. The approval letter 

was then sent to the District Director of ILembe District and Umhlali Circuit Management 

Centre (CMC) (Appendix 1). A letter, informing principals about the project and inviting them 

to participate, was then sent to the principals at the identified schools in order to obtain 

permission before I approached teachers (Appendix 3).  

All teachers were informed of what would be expected of them if they took part in the study 

and that their involvement was entirely optional and that they may withdraw at any time if they 

changed their minds. The aim and benefits of the study were clearly explained to all participants. 

All participants were made aware that all the information they shared would remain 

confidential, and no real names would be used in this study. In reporting the results of the study, 

participants and schools are referred to using pseudonyms to ensure their anonymity. Informed 

consent letters were signed by everyone who agreed to participate in the research (Appendix 

6). According to Bertram and Christiansen (2014), consent means that the participants agree to 

take part in the study.  

During the visit to the participating schools, all efforts were made to ensure that the daily 

functioning of the school was not interrupted. In respect of the COVID-19 regulations, all 

protocols were adhered to: social distancing was observed while working with the teachers, 

masks were worn at all time and hands were sanitized as required.  

 

3.9   Summary of Chapters Three. 

The method used to gather the data for this study was described in this chapter. The research 

design and methodology were thoroughly examined, and the choice to utilize a purposive 

sample was supported by the evidence. In order to help the reader understand how the data in 

this study were created and analyzed, the procedures followed at each stage of the research was 

described. This chapter also covered the steps taken to guarantee the validity and dependability 

of the data and the study's findings.  

The following chapter will discuss in detail the findings of the study. 
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Chapter 4 
Findings and Discussions 

 

4.1 Introduction 

This chapter presents and discusses the data generated in this study. The findings and 

discussions are consolidated according to the sub-research questions that were used for 

analysing data following the stages of the action research cycles. These findings emerged from 

the data that came from lesson observations, documents analyses, questionnaires, interactions 

during the support sessions, and semi-structured interviews that were conducted with the 

participants. 

The purpose of the study was to understand how Grade 7 teachers use ICT when they teach 

Natural Sciences in Grade 7. The main research question for this study was: How do teachers 

use Technological Pedagogical Content Knowledge (TPACK) to integrate Information and 

Communication Technology (ICT) in their teaching of Natural Sciences in Grade 7?  This was 

then divided into six sub-research questions as follows: 

RQ1. What ICT tools do teachers’ use in Grade 7 Natural Sciences teaching? 

RQ2. How do the teachers use ICT tools in teaching Grade 7 Natural Sciences? 

RQ3. How can teachers be supported to integrate ICT in teaching Natural Sciences in Grade 

7 before classroom teaching? 

RQ4. What are teachers’ experiences of ICT integration in teaching Grade 7 Natural 

Sciences in the action research process? 

RQ5. How do teachers develop Technological Pedagogical Content Knowledge (TPACK) 

after they have been supported in an action research session? 

RQ6. Why do Natural Sciences teachers in Grade 7 develop TPACK in the way they do in 

integrating ICT? 

The main research question was sub-divided in different sub-questions which were further sub-

divided to assist with the analysis of the data obtained. The data were analysed using a 

framework called Technological Pedagogical Content Knowledge (TPACK). 

Following the two cycles of the action research, this chapter discusses the data and the 

findings of the action research I carried out intending to explore teacher understanding and 

practice in the use of ICT in teaching Grade 7 Natural Sciences. It followed all the cyclical steps 

of action research, planning, acting, observing, and reflecting as illustrated in Figure 7 below.  
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Figure 7 

Stages of the Action Research Cycle 

 

 

 

 

 

 

 

4.2   ICT Tools Teachers’ use in Grade 7 Natural Sciences Teaching 

The questionnaire (Appendix 7) was given to teachers in the first cycle of this action research 

and was used to collect data for RQ1. What ICT tools do teachers’ use in Grade 7 Natural 

Sciences teaching? This question also hoped to get an understanding of the experience of the 

teachers on the educational use of ICT in the classroom and outside the classroom. The findings 

of the questionnaire are discussed first in the following section. 

4.2.1  Findings from the Questionnaire 

  Teachers’ Experiences with the use of ICT for Teaching.  Miss Khumalo and Miss 

Mbambo have been using ICT in their teaching for the past three years while Miss Shandu has 

been teaching using ICT for more than four years. All teachers mentioned in the questionnaire 

that they were not exposed to any ICT development training. Out of all three teachers, Miss 

Khumalo is the most frequent user of the internet in her classroom, using the internet at least 

four times in every five lessons.  Miss Mbambo indicated that in five lessons, she will use the 

internet twice. Miss Shandu had never used the internet in her classroom before. The summary 

of their experiences is tabled in Table 2. 

The questionnaire also showed that all the participants mostly use a laptop connected to the 

digital projector for PowerPoint presentations. It was observed from the questionnaire that all 

teachers were frequent users of the digital projector, with Miss Khumalo using the digital 

projector every day. Out of the three teachers, Miss Khumalo was the only teacher who 

frequently used YouTube videos in her lessons. The sources of information accessed by the 
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participants varies as well, with Miss Khumalo and Miss Shandu often using the internet and a 

learning platform like nect.org to collect information when they prepare their lesson, while Miss 

Mbambo relied more on the textbook, and rarely used the internet for resources.  

 

Table 2 

Teachers' Experience in Teaching Natural Science and in Integrating ICT 

 

 

Due to the socio-economic background of the community in which all three schools are 

situated, none of the teachers had ever communicated with their learners online. A lack of access 

to ICT resources, particularly home internet access, is another difficult barrier to ICT 

integration, according to several research findings (Bingimlas, 2009). The limited access to ICT 

resources calls for the government and education sectors to address contextual and 

environmental difficulties faced by needy and rural school learners who are excluded from the 

e-learning platforms through factors beyond their control (Adarkwah, 2021). The findings from 

Msiza, Malatji and Mphahlele (2020) support that Internet access can be one of the impediments 

to ICT integration implementation. Learners and teachers may find it easier to get information 

for assignments, projects, and resources if internet connectivity is available.  

Teachers’ Confidence on the use of ICT in Teaching. One of the questions on the 

questionnaire sought to understand the confidence teachers had in completing different tasks 

involving ICT. Miss Khumalo and Miss Shandu indicated that when it comes to using a 

spreadsheet (Excel) and downloading and install programs on a computer, they were not very 

confident. While Miss Mbambo felt extremely confident in the use of a spreadsheet, she also 

had little confidence in downloading and installing programs on a computer.  

Teacher Experience teaching Grade 7 
Natural Sciences (years) 

Experience of teaching using 
ICT in the classroom (years) 

Using the internet in the 
classroom 
(Out of five lessons) 

Mbambo 1-5 3 2 

Khumalo 6 - 10 3 4 

Shandu 6 - 10 4 0 
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Miss Mbambo and Miss Khumalo expressed that they were very confident in creating a 

presentation with animation functions although they might need help when it comes to a 

developing a presentation including videos and audio clips. Animations have long been 

perceived as an effective tool in teaching and learning (Chan, 2015), and the use of animations 

in classroom activities can significantly improve learners’ competencies and achievement in 

primary school (Nurdyansyah, Mandarani & Rais, 2020). The use of videos in the science 

classroom can help to illustrate potentially dangerous, costly, or hard-to-access phenomena. It 

can help connect school science with the world by bringing real-life examples into the 

classroom (Otrel-Cass et al., 2012). According to the study by Richtberg and Girwidz (2019) 

on the use of videos in a science classroom, teachers rarely recommend and very rarely use 

videos in their classrooms. This could be caused by the lack of knowledge by teachers of 

different sources of videos and how to integrate them into their lessons. The summary of the 

findings are presented in Table 3 below. 

 
 
Table 3 

Teachers' Confidence in Using ICT 

To what extent are you confident in the 
following? None A Little Somewhat A lot 

Use of spreadsheet (Excel) Shandu 
Khumalo   Mbambo 

Create a presentation with simple 
animation functions Shandu  Khumalo 

Mbambo  

Create presentation with video or 
audio clips  

Shandu 
Khumalo 
Mbambo 

  

Download and install software 
program in a computer Shandu Khumalo Mbambo  

Assist someone in the use of ICT Shandu Mbambo  Khumalo 

 

 

Attitude Towards the use of ICT in Teaching and Learning. All three teachers agreed as 

reflected in the questionnaire that ICT integration improves their teaching and they are very 

comfortable in using ICT in teaching Grade 7 Natural Sciences. This is in agreement with Bindu 

(2016) who states that ICT in education serves to improve the quality of education by 

transforming teaching and learning into a fun, dynamic process that is relevant to real life.  
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All teachers indicated in the questionnaire that accessing information on the internet can 

improve content knowledge of Natural Sciences. They believed the use of ICT allows them to 

take greater control of their Natural Sciences teaching and improved their content delivery. This 

is consistent with the view that ICT is capable of providing a dynamic and proactive teaching 

and learning environment (Ghavifekr et al., 2014). There is also considerable evidence in 

research that learners are more highly motivated, more engaged in activities, and show an 

increase in interest in the lesson when their learning is supported by ICT; thus improving their 

attention span and enabling them to retain more knowledge (Denby & Holman, 2002). The 

results of a study by Nikolopoulou (2020) seem to agree that ICT can increase learners' interest 

and learner participation in learning due to improved content delivery. 

Table 4 below presents all the findings about the teachers’ attitudes on the use of ICT in 
education. 
 
 
Table 4 

Teachers' Attitudes Towards the use of ICT in Education 

Statement Strongly disagree, 
Disagree or Neutral Agree Strongly Agree 

I am comfortable using ICT in teaching 
Grade 7 Natural Sciences. 

 Mbambo 
Shandu 

Khumalo 

I think ICT integration improves my 
teaching. 

 Shandu Mbambo 
Khumalo 

I think getting information on internet can 
improve my content knowledge of 
Natural Sciences. 

 Khumalo 
Shandu 

Mbambo 

I believe the use of ICT allows me to take 
great control of my science teaching. 

 Khumalo 
Shandu 

Mbambo 

I would like to use ICT more in my teaching 
of Grade 7 Natural Sciences. 

 Shandu Mbambo 
Khumalo 

It is important to find different ways to 
integrate ICT in teaching of Natural 
Sciences in Grade 7 

 Shandu Mbambo 
Khumalo 

Learning how to integrate ICT is a teacher’s 
professional goal to accomplish. 

 Khumalo 
Shandu 

Mbambo 
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All three teachers agree that they would like to use ICT more in their teaching of Grade 7 

Natural Sciences and it is very important to find different ways to integrate ICT in teaching 

Natural Sciences in Grade 7. They indicated in the questionnaire that learning how to integrate 

ICT should be a teacher development goal. Jung (2005) also states that ICT can make teacher 

professional development more flexible and effective, increase pre- and in-service teacher 

training, and connect instructors to the global teacher community. It is insufficient that schools 

have the most up-to-date ICT resources if teachers lack the pedagogical understanding 

necessary to successfully integrate them. According to recent studies, many teachers lack the 

technology skills needed to build novel teaching methods (Graham et al., 2020). The findings 

of the study by Mwapwele et al. (2019) suggest that Teachers must have the appropriate 

personal ICT skills to utilize ICT for learning and generate artifacts such as presentations and 

digital tales, and this can only be handled in South African schools through professional teacher 

development. 

ICT resources.  ICT resources come in many forms and can be used differently in the 

classroom. There are computer programs, YouTube channels, educational television programs, 

computer simulations, and internet websites to name a few. None of the teachers had used 

simulations to enhance their teaching of Grade 7 Natural Sciences, but they had used internet 

search engines like Google for resources. None of the teachers had used educational television 

programs to enhance their lessons.  

The last part of the questionnaire was intended to find out about the resources that teachers 

have used in their teaching. Based on the answers from Miss Khumalo, she had not used many 

resources.  Although she was aware of resources like smartboards and LCD or LED screens, 

she had never used them before. She frequently uses ICT tools like a digital projector and 

laptop, but she had never used radio broadcasts or a tablet or smartphone as resources in her 

lessons. When asked about educational programs or software, she indicated that she had never 

used PhET simulations but had used YouTube videos in her lessons for Grade 7 Natural 

Sciences. PhET simulations are freely available computer simulations developed at the 

University of Colorado at Boulder, some of which can be used to teach and explore concepts in 

Grade 7 Natural Sciences and Mathematics. The simulations can either be used online or 

downloaded to use offline, and many have even been translated into other languages, such as 

Afrikaans and Tswana, to make them more accessible to learners across the world. McFarlane 

and Sakellaria were cited in the study by Chaudhari (2017) mentioning that the computer-based 

simulations can provide better support for the development of theoretical concepts than 



54 | P a g e  
 

practical skills as they remove the need for competence in the handling of apparatus, allowing 

learners to focus on concepts rather than procedures. They can also offer simultaneous 

representations of the real and theoretical behaviour of the system under the investigation. 

Simulations in general have the potential in promoting conceptual change and understanding of 

scientific processes but as previously stated, the quality of the simulation and the way it is used 

will determine its effectiveness (Juggernath, 2017). 

According to the indication on the questionnaire, Miss Mbambo’s school and Miss Shandu’s 

school do not allow learners to bring cell phones to school and they also do not have a computer 

lab or tablets for learners. Miss Mbambo indicated that she had no knowledge of PhET 

Simulations and Mind-set e-Learning but she had heard of Vodacom e-school and Nect.org.za, 

although she had never used them in her teaching of Grade 7 Natural Sciences. Mindset e-learn 

is the website that can be used to enhance learning through the educational videos found there. 

It can also help in teacher development as it has a program to help empower teachers. YouTube 

channels were familiar to all the teachers even though not all of them had accessed them. Miss 

Shandu seems to know about PhET Simulations, Vodacom e-school, and all other programs 

and software mentioned in the questionnaire, although she had never used them. The teachers’ 

responses regarding their knowledge of educational resources are summarised in Table 5 below. 

 
Table 5 

Teachers' Knowledge of Available ICT Education Resources 

ICT resource Know about it but never 
used 

Have used in the 
classroom Doesn’t know about 

YouTube Mbambo Shandu & Khumalo  

Vodacom e-school Shandu & Khumalo  Mbambo 

Nect.org.za Shandu  Khumalo & Mbambo 

Mindset e-learn Shandu  Mbambo & Khumalo 

PhET Simulations Shandu & Khumalo  Mbambo 

 

4.3  How do the Teachers use ICT Tools in Teaching Grade 7 Natural Sciences? 

Lesson observations were used to obtain data for the second sub-question. The focus of the 

lesson observations were. The focus of the lesson observation was to observe how teachers use 

ICT to support their teaching of Natural Sciences in Grade 7. 
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4.3.1  Findings from the Lesson Observations 

Athanasou et al. (2012) defined observation as a systematic process of collecting data that 

relies on a researcher’s ability to gather data through his or her senses without communicating 

with participants.  The advantage of observation as a data gathering strategy is that it allows a 

researcher to collect data in real time from organically occurring social settings. Instead than 

relying on second-hand information, the researcher can witness what is happening in a situation 

(Cohen et al., 2013).  

The purpose of the lesson observations were to understand how teachers use ICT to support 

learning when teaching Grade 7 Natural Sciences. The observation tool that was used assessed 

how teachers apply Technological, Pedagogical, and Content Knowledge (TPACK) in their 

classroom practice. There are six components in TPACK, these are Technological Content 

Knowledge (TCK), Technological Pedagogical Knowledge (TPK), Pedagogical Content 

Knowledge (PCK), Content Knowledge (CK), Pedagogical Knowledge (PK), and 

Technological Knowledge (TK) as illustrated in Figure 8 below.  

Figure 8 

Technological Pedagogical Knowledge (Koehler & Mishra, 2008) 

 

 

 

 

 

 

 

 

The lesson observation focused on three components of TPACK which are Technological 

Knowledge (TK), Technological Pedagogical Knowledge (TPK), and Technological Content 

Knowledge (TCK). 
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Technological Knowledge (TK).  The first part of the lesson observation tool was to assess 

teachers’ Technological Knowledge (TK). Koehler and Mishra (2008) define Technological 

Knowledge as knowledge about technologies and it also involves the skills required to operate 

particular technologies.  From the video observations, it was evident that Miss Khumalo was 

using ICT activities that were stimulating and motivating in her lesson. (Refer to Annexure A 

for all lesson plans.) She had used animations to explain the water cycle and later used a video 

to summarize the lesson. Miss Shandu had also planned a very stimulating lesson on earth’s 

revolution and rotation by incorporating interesting pictures in her slides. This captured the 

interest of the learners during the lesson which was observable by the response from the learners 

when she was asking questions. On the other hand, Miss Mbambo used images from the 

textbook that were not properly cropped and skew and thus not very stimulating or motivating 

for learners. All teachers had used PowerPoint to present traditional lessons. The use of 

PowerPoint presentations did not allow for any learner-centred activities or allow learners to 

manipulate the ICT tools. Consequently, some learners were not active participants in the 

lessons. In the study by Juggernath and Govender (2020), some teachers believed the use of 

ICT in the classroom can make learners passive and they can lose their ability to think critically. 

The use of visualization can capture the learners’ interest but it is not the same as when learners 

manipulate things themselves. This could be caused partly by the limited ICT resources in the 

participants’ schools, suggesting that teachers require assistance in order to get the most out of 

using ICT in the classroom, particularly in areas where resources are limited (Hennessy et al., 

2010).  

Miss Khumalo had the essential technology tools for the lesson even though it was evident 

that she experienced a few problems when using the digital projector. It took her some time to 

connect the projector as it is not permanently mounted on the wall in her school. The same 

could be not be said of Miss Shandu, given the speed with which she able to connect the digital 

projector and set up for the lesson. Like Miss Shandu, Miss Mbambo was knowledgeable with 

the ICT tools she used and she did not have any difficulties connecting a digital projector. 

 All three teachers were using PowerPoint presentations but not in slide show mode. When 

they stayed on one slide for too long, the laptop would go to hibernation mode thus interrupting 

the lesson and distracting the learner concentration. The teachers were forced to stand near the 

laptop to shift between slides, blocking learners’ view of the screen. Despite these practical 

considerations with using their PowerPoint presentations, it was obvious that Miss Khumalo 
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and Miss Mbambo were still very capable and confident when they used a digital projector. 

This supports what teachers indicated in their questionnaire responses. 

Technological Content Knowledge (TCK).  The second part of the lesson observation 

focused on the Technological Content Knowledge (TCK) of the teachers. TCK is an 

understanding of how technology and content influence and constrain one another (Koehler & 

Mishra, 2008). In Miss Khumalo’s lesson, technology was used to explain the complex content 

of science appropriately. As she was teaching about the water cycle, the use of video from the 

internet helped to enhance lessons in the classroom. The use of pictures in her lesson allowed 

learners to observe different processes on the water cycle that would otherwise be difficult to 

observe. Some learners would find it hard to understand the whole process of the water cycle, 

but the graphics used, such as that presented in Figure 9, made it easy for learners to visualize 

it. The PowerPoint presentation she used made the lesson attractive and supported the content 

by including colourful digital graphics. 

 
 
Figure 9 

Water Cycle Image used by Miss Khumalo 

 

 

During the lesson observation for Miss Mbambo, ICT technology was not used to explain 

the complex content of science. Miss Mbambo was teaching about the formation of the tides 

and the digital projector was mainly used for projecting notes for learners to copy, and 

explaining simple content. The static pictures used, such as that presented in Figure 10 were 

taken directly from the textbook, and did not aid the learners in understanding the formation of 

tides in the way that an animation might have. The same could not be said about Miss Shandu’s 

lesson. It was well prepared with colourful pictures used to explain science content. The 

PowerPoint presentation was very attractive and Miss Shandu used animated pictures to 
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demonstrate and explain how the Earth moves around the Sun. Learners could see the image of 

the Earth revolving around the Sun and it made it easier for them to understand the rotation and 

revolution of the Earth.  A static version of the animated picture can be seen in Figure 11. 

 
 
Figure 10 

Formation of the Tide Taken from the Book by Miss Mbambo 

 

 

 

 

 

 

 

Figure 11 

Image on Revolution used by Miss Shandu 

        

 

 

 

 
 

Technological Pedagogical Knowledge (TPK). The third aspect of lesson observations 

examined the Technological Pedagogical Knowledge (TPK) of the teacher. TPK is knowledge 

of various technologies and how they are used in teaching and learning (Koehler & Mishra, 

2008). All lessons that were observed combined appropriate technology, subject content, and 

teaching methods. All lessons showed that they were well prepared and well thought of 

although there were aspects of the presentations that could be improved.  

Miss Khumalo and Miss Shandu were able to manipulate ICT technology somewhat 

successfully to present relevant subject content while Miss Mbambo had a little struggle when 
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it came to manipulating technology.  All teachers that took part in this study were using a 

teacher-centred pedagogical approach in their lesson using a digital projector as a supporting 

teaching aid to present content. Teacher-centred approach is the method where students simply 

obtain information from the teacher without building their engagement level with the subject 

being taught (Ganyaupfu, 2013). Kurniawan (2018) defines a teacher-centred approach as an 

instructional approach which puts the teacher at the centre of learning process including leading 

the learning process, preparing for activities, being the source of knowledge and determining 

all classroom activities. All teachers were leading in the lesson with minimal learner-based 

activities. The main activity of learners was to answer questions that were asked by the teachers. 

There were opportunities for development that were observed from all teachers’ use of ICT 

in their teaching of Grade 7 Natural sciences. These areas of development included how to link 

animated images to a PowerPoint presentation in order to represent scientific processes 

dynamically. Miss Mbambo, who used only images from the textbook, needed to be taught how 

to download images on the internet, or if she wanted to use the textbook, to find the appropriate 

tool to both scan and then edit the scanned images. 

4.3.2   Findings from the Document Analysis 

The document analysis was used to get further data to understand teachers’ use of ICT tools. 

The documents that were analysed were lesson plans (Annexure A) and the teacher’s learning 

portfolios (Annexure B). It was noticeable that in her lesson plan, Miss Khumalo did not refer 

to any ICT tools, even though she did use them in the actual lesson. The limited ICT tools 

available in her school did not allow learners opportunities to manipulate technology as they 

only used a single laptop connected to a digital projector. Learner activities were mentioned in 

the lesson plan and they did involve ICT-related activities in that her lesson plan indicated that 

learners would be watching videos as part of learner activities.  

Miss Khumalo has a projected personal growth plan that included growth in teaching using 

ICT. It was also observed that even though she indicated her interest in this area, there were no 

records to show the school management had discussed this with her Development Support 

Group. The Development Support Group (DSG) is a school-based team with the responsibility 

of assisting educators in the development and refinement of their Personal Growth Plans (PGP). 

The DSG consists of three members, the Departmental Head, one peer educator, and an 

educator who desires or has been identified as needing development. The educator’s peer must 

be selected by the educator based on expertise that is related to the prioritized needs of the 
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educator. The DSG is also responsible for the baseline evaluation of the educator (Department 

of Education, 2003). 

During the document analysis for Miss Shandu, it was notable that her lesson plan was well 

prepared and it mentioned the ICT resources to be used in her lesson. Amongst the learner 

activities that were mentioned, were for the learners to watch videos. The content to be taught 

was in line with the prescribed annual teaching plan. The teacher’s learning portfolio was also 

analysed; it was observed that Miss Shandu participates in the activities that foster her 

professional growth in teaching. In her projected personal growth plan, she mentioned that she 

would like to be developed on the use of a digital projector. Just like Miss Khumalo, Miss 

Shandu has never discussed her desire to be developed in using a digital projector with her 

Development Support Group (DSG). This was observed from the minutes of the DSG who are 

supposed to help in her development needs. 

On all the three teachers’ learning portfolios, it was noticeable that although all teachers do 

participate in activities that foster professional growth, unfortunately, none have been for ICT 

integration in teaching. Just like Miss Khumalo, Miss Mbambo’s document analyses revealed 

that she did not refer to the ICT resources to be used in her lesson in her plan, even though she 

did use them in presenting the lesson. The learner activities she had planned did not include the 

use of ICT by learners. In her learning portfolio, she had not indicated what she has achieved 

in the use of ICT in her teaching but she had indicated that she needs development on the use 

of a digital projector. The minutes of the meeting with her Development Support Group indicate 

they did meet to discuss her development needs but they did not discuss ICT development. This 

raises a concern that teachers despite indicating areas for development in their Personal Growth 

Plans, they do not seem to follow it up by discussing it with their Development Support Group. 

This is a gap that needs to be closed to achieve every teacher’s development needs.  

 

4.4  Supporting Teachers to Integrate ICT in Teaching Natural Sciences in Grade 7 Before 

Class Teaching 

The questionnaire and lesson observations were used not only to collect data on the teachers’ 

practices, but also to design a support program as part of an action research intervention to 

support teachers’ integration of ICT in teaching Natural Sciences in Grade 7. In exploring the 

RQ3: How can teachers be supported to integrate ICT in teaching Natural Sciences in Grade 
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7 before class teaching? a few areas for development were identified during the teachers’ 

lessons. 

During the lesson observation, I noticed that teachers were having a hard time connecting a 

digital projector. This was the first issue that was discussed in the support session. Time for 

connecting the digital projector is not allocated in the teaching contact time. Saving this time is 

very important for teaching and learning. During the lesson, Miss Khumalo and Miss Mbambo 

had to switch between PowerPoint and videos/images and this distracted the learners’ 

concentration. This could have been avoided if videos were hyperlinked to the PowerPoint 

presentation. These issues were discussed during the support session with teachers  

To avoid using videos directly from the YouTube channel, teachers were shown how to 

download YouTube videos and to use offline. This will make them readily available for 

classroom use and will prevent problems caused by unstable or poor network such as a delay in 

the buffering of the video. The term buffering was also not known to all teachers. Downloading 

pictures and animated images was also discussed with all teachers to help enhance their 

presentations. After downloading images, we shared knowledge of how to format images once 

they were pasted into a presentation or other application software.  

Miss Mbambo, who likes to use images from the textbook, was shown an appropriate 

scanning App for her cell phone that she can use to scan these images. Miss Khumalo also 

showed interest in knowing how to take pictures from the textbook and digitally paste them in 

the assessment on Ms Word.  

“I always have to copy a picture from the book then cut and paste it in the assessment. 

When we duplicate the copies for the learners, a picture will not be clear or too dark.” 

I have encountered a few teachers, other than the participants, who have a similar problem 

to Miss Khumalo with images used in tests. They often have to explain to learners during the 

test what is in a picture that has been incorporated this way, as it is unclear to learners. When a 

picture has been photocopied from a book, it cannot be formatted but if the picture is in MS 

Word, the brightness, size, and other properties can be adjusted appropriately. 

None of the participants displayed their PowerPoint presentations using the slide show mode.  

This was discussed with teachers and they were shown the difference it makes, especially with 

links and animated images. Animated images do not move when the presentation is not on slide 

show mode. Another advantage that was explained is that using the slide show mode when 
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presenting will also prevent the laptop from going into hibernation when a teacher stays on one 

slide for too long.  

I also introduced all the teachers to PhET simulations and how to hyperlink them to their 

presentations to save time, and discussed ways for the teachers to make their presentations more 

interesting for learners. 

 

4.5   Teachers’ Experiences of ICT Integration in Teaching Grade 7 Natural Sciences in 

the Action Research Process 

The interviews, that were conducted after the support session, provided data to answer RQ4, 

what are teachers’ experiences of ICT integration in teaching Grade 7 Natural Sciences in the 

action research process? 

Due to a busy schedule of the participants, some interviews were conducted telephonically. 

Interview questions were given to the participants a day before the interview. This was done so 

the participants could read and seek clarity where necessary. Teachers’ experiences were 

explored by asking five specific questions, the results of which are discussed below. 

4.5.1  Why did you Decide to Start Using ICT in Your Teaching?  

Miss Khumalo mentioned that the main factor that influence her decision to start using ICT 

was that ICT makes it easier for her to do her schoolwork at home. Downloading software for 

schoolwork is another priority for her. She further felt that the use of ICT in her teaching makes 

it easy for her to work effectively.  

When asked why she decided to use ICT in her teaching, Miss Shandu mentioned that:  

“ICT is a good platform of replacing the chalkboard with a good gadget that will make 

learners more enhanced and eager to learn. It also makes it easy to use classroom time 

more efficiently and more interactive exercises during teaching and learning. The use of 

ICT in teaching Grade 7 Natural Sciences saves a lot of time as compared with using 

normal chalkboard for teaching and learning and instead of using textbook use a 

computer”. 

Saving time seems to be the common factor between Miss Mbambo and Miss Shandu as both 

mentioned it as one of the reasons they started using ICT in teaching Grade 7 Natural Sciences. 
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“ICT helps me not to spend more time writing on the chalkboard,” said Miss Mbambo. She 

continued to add: 

“I started to use digital projector because it made my work easier. I have too much 

workload and using a digital projector during my teaching relieves pressure and at the 

same time my learners’ focus is drawn towards a lesson” 

This response from the teachers seems to agree with Henderson (2020).  In his study about the 

use of ICT in education, he mentioned that using Teachers can save a lot of time by using ICT. 

This time could be better spent working with struggling students. I agree that ICT can save time 

when it is effectively integrated into teaching. Juggernath (2017) also mentioned time-saving 

as one of the benefits of ICT, he states that ICT can save a lot of time for the teachers on doing 

lesson planning as there are virtual lesson plans online. For the Grade 7 Natural Sciences 

teachers, they can access these lesson plans on websites like Nect.org.za.  

4.5.2  Can ICT be used to Enhance the Teaching and Learning of Natural Sciences? 

According to Miss Khumalo, ICT helps promote better understanding for her learners. She 

added that with the use of the internet, even a teacher can learn something she does not 

understand. She continued to say this will help make it easy to explain to the learners and the 

use of visual components in the classroom helps her to explain content better.  

All teachers agreed that ICT can be used to enhance the teaching and learning of Grade 7 

Natural Sciences. Miss Mbambo mentioned that ICT enhances learning and teaching as learners 

can get access to more information via ICT. This is in line with what Chaudhari (2017) said in 

his study, namely that ICT gives access to knowledge as learners can draw on a global pool of 

knowledge. Miss Mbambo continued to say that the use of videos can help learners understand 

concepts they didn’t understand in the classroom. 

“Technology enhances the learning as well as teaching because learners get to access 

more information via technology even if they didn’t understand me as a teacher in class, 

by watching video clips which draws their attention and focus. Another advantage is that 

learners can have access to these videos and watch them over and over at their time. That 

means learning has continued even outside the classroom setting.” 

Miss Mbambo also believes that the use of ICT in teaching Grade 7 Natural Sciences can 

have an impact on changing how learners think as they can get alternative explanations of 
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concepts by viewing multiple video clips which have different people explaining the same 

concept.  

“ICT can change the way of thinking as we know they get a different version of 

information explained to them by different people which will instil an understanding of a 

particular topic.” 

Miss Shandu believes that the use of ICT in teaching and learning can provide different 

opportunities to make learning more fun and enjoyable in terms of teaching using pictures and 

audio.  

“Yes! Technology can be used to enhance teaching and learning as it provides different 

opportunities to make learning more fun and enjoyable using pictures and audio, 

teaching the same thing in a new way.”  

She also believes ICT can improve learners’ perception of the subject by changing the 

learners’ least favourite subject to become more interesting.  

“Using Technology can make a learner’s least favourite subject more interesting to them 

by using virtual lesson videos to capture learners’ attention.” 

In a study by Cox, Cox and  Preston (2000), the vast majority of teachers agreed with the 

statement that using ICT in my teaching makes my lessons more interesting for me.  Bindu 

(2016) mentioned that using ICT in education can help learners grasp the concept better and 

also retain it for a longer period. He continued to say ICT can help to develop a positive attitude 

towards learning. This is in line with what Miss Shandu believes; Miss Shandu mentioned that 

the use of animated pictures in the lesson can make learning more interesting for the learners 

and make it easier for a teacher to explain a topic like photosynthesis. This will then develop 

the love of the subject.  

 “For example, explaining photosynthesis using animated pictures is simple for learners 

to understand.” 

The interest of the learners when learning using ICT might be caused by the fact that young 

people are fascinated by technology. ICT triggers their interest and helps them concentrate in 

the lesson. This then helps the teacher with lesson delivery, as learners are paying more 

attention. The use of animated images can increase learner engagement and thus improve 

learning. These findings are in line with what Harber has said. Harber (2014) mentioned that 

using ICT in education can help learners grasp the concept better and also retain it for a longer 
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period. However, teachers need to be able to choose the appropriate animated image as it can 

sometimes be distracting to learners. Some animated images and videos may be enjoyable and 

fun for learners, but have inaccurate content, or be presented in a way that learners may lose 

focus on the context of the image or lesson objective. This is where the Technology Content 

Knowledge of the teacher is vital. Teachers need to have a good content knowledge in order to 

choose appropriate animated images to use for teaching and learning. 

4.5.3  What Role does Technology Play in the Teaching of Natural Sciences in Terms of 

Content Delivery? 

Miss Shandu believes that ICT plays a vital role in terms of content delivery, which she 

elaborated as follows.  

“Delivering information using technology makes it easy for teachers to deliver content 

as compared to using textbook. It also makes a lesson to be more democratic than 

teacher-centred. Both teachers and learners are engaged more in the lesson. Therefore, 

teaching and learning will be more fun and enjoyable for both parties thus making 

learners more active in the lesson.” 

Her view concurs with that of Kuboja (2019) who stated that ICT causes a paradigm change 

in the teaching and learning process from the perspective of the teacher -centeredness to learner-

centeredness, in which the teacher conveys information to students more efficiently and in a 

more understandable manner. 

Miss Mbambo also believes ICT has an important role in teaching Natural Science. She 

believes technology can simplify topics thus using less time to teach that topic. 

“Technology simplifies topics to learners with less time. For example, if I were to explain 

about the earth's revolution around the sun when learners see a video or animated 

pictures showing the movement of the earth, that will help learners not to forget the 

information. I also believe ICT can help especially in the topics that have many 

misconceptions or topics that have abstract information like term 1 work on fertilization 

and pollination.” 

4.5.4  How was your Experience of Implementing ICT Learning in your Classroom After the 

Support?  

Miss Khumalo’s response on her experience of implementing ICT after the support session 

was as follows. The session did help her learn how to transfer videos and photos from her cell 
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phone and the internet to her laptop. This newly found knowledge has enabled her to use her 

phone to download videos or images from the internet and then transfer them to her laptop to 

use in her lesson.  This has helped to improve her content delivery, thus improving learner’s 

understanding.  

The support session for Miss Mbambo helped her to be able to use different teaching 

strategies. During the support session, we discussed different ways of integrating ICT in her 

teaching of Grade 7 Natural Sciences. She could use videos to explain complex concepts during 

the lesson. Some videos can be used to introduce a topic, they can be used to stimulate interest 

and to engage learners in an educational debate about the topic before a teacher explains the 

concepts, especially those topics that have a misconception. When teaching electrical 

conductivity, there are simulations that she can use to do experiments with different materials 

to test their electrical conductivity. This will be very helpful if there are not enough electrical 

components in her school as she can use a virtual circuit construction simulator instead. We 

also discussed how she could use videos to revise the topic as some videos can summarize the 

whole concept. Thus, these videos are used after teaching has been completed.  She also learned 

how to include different types of pictures in her slides.  

“Wow you know to tell you the truth, I was a bit sceptical about participating in your 

study. The session was very helpful to me and thank you for that. Right now, I can use 

different strategies for teaching and be able to introduce or teach topics in different ways. 

My notes are more detailed and straight to the point. The most interesting part that always 

frustrated me was to format a picture after pasting it on MS Word. I look forward to 

setting my assessment. Oh! Another thing, now I can download videos on YouTube, now 

I will teach my learners easy with these videos. Remind me again, what is that program 

you told me about? The one that made things move (Pause for me to answer) Yes! PhET 

Simulations. I know how to use it as well. Very happy about that.” 

Miss Shandu did find the support session very helpful in her teaching using ICT in Grade 7.  

“The implementation of ICT learning after the support has been of great success. It gave 

me a platform to learn and to be more confident in terms of content delivery and also in 

teaching as a whole.” 

She also mentioned that the support session has given her confidence to use a digital projector 

in the classroom. She strongly believes it will make her learners more active in their learning. 
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“I’m confident in my teaching using a digital projector. My learners are also learning more 

and participate eagerly and more actively.” 

4.5.5  In your own experience, do you believe the use of ICTs proves to be a better method of 

teaching as compared to the traditional method? 

Comparing traditional teaching and technology-enhanced learning, Miss Khumalo said that in 

her personal experience, she prefers a teaching method that includes ICT. This is because 

technology enhances teaching by not only teaching theory, but also illustrating to learners what 

happens in real life.  

“Yes! Because technology does not only teach theory, it also gives ideas to learners as to 

what is happening in real life.” 

She also felt that it takes learners to a higher level of thinking. ICT offers more opportunities to 

advance critical thinking skills for the learners (Das, 2019).  

According to Miss Shandu, technology-enhanced teaching is far better than the traditional 

method as it provides more platforms for learning. As stated by Kawade and Kulkarni (2012), 

learners can access extra resources using ICT in primary schools, such as online 

encyclopaedias, dictionaries, government-sponsored instructional sites, learning games, and 

online tutoring. Miss Shandu also felt that the traditional method can be too theoretical, while 

technology-enhanced lessons can be virtual. 

“Technology-enhanced lesson is better than the traditional method. Technology provides 

more platforms for learners to observe and learn about things they see using virtual 

images.” 

“When using a textbook, it is more theoretical than technology that makes it more virtual 

and easier for learners to understand concepts.” 

All teachers seem to agree on the point that technology makes it easier for learners to 

understand complex concepts. Teachers can use video, images or simulations to break down a 

difficult topic for learners.  Miss Mbambo mentioned that she once used a video to explain 

energy transfer in the classroom, and found that most of the learners showed a great 

understanding of the concept. Learners were actively participating in the lesson.  
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“From my observation and experience, technology-enhanced learning is much better 

because I have seen learners who are not that bright in the classroom catch up more 

when they see pictures and video clips.” 

This is supported by the literature. In the learning process, ICT technologies like multimedia 

computer software that combines text, sound, and colorful moving images can be utilized to 

provide clarity on difficult content (Hu & McGrath, 2012).  

Miss Mbambo and Miss Shandu also shared the same sentiment on the traditional method of 

teaching.  

“Attention or focus on the learners is drawn and they get eager for more information 

when learning with technology as compared to the traditional method where there is a 

lot of theory.” 

She continued to say technology-enhanced lessons could also be fun for learners as they can 

explore important information. She further stated that technology helps learners to learn by 

seeing objects move while it is being explained by the teacher. This will help to retain the 

knowledge gain in the lesson. Even learners who are struggling in the classroom grasp 

information more easily as compared to being taught in a traditional way. 

“In the traditional method, learners are less focused as more time is spent on writing on 

the board than explaining important information. This means the traditional method is 

more time-consuming and less fun for the learners. Learners really enjoy watching 

colourful animated images and videos; it makes them look forward to learning and makes 

them not to forget information.” 

The sentiments of the participants are in line with findings from the literature.  In the study 

by Cox et al. (2000), The authors identified elements that were determined to be the most 

significant to teachers in their use of ICT in their teaching, such as making lessons more 

engaging, easier, and entertaining for them and their learners, as well as more diverse, 

motivating, and pleasurable for the learners. This is further supported by Henderson (2020) who 

stated that technology encourages more active participation in the learning process which can 

be hard to achieve through a traditional teaching method.   

 

 



69 | P a g e  
 

4.6   Teachers' Development of Technological Pedagogical Content Knowledge (TPACK) 

After they have been Supported 

The support session with teachers covered topics ranging from administration, assessment, 

lesson planning, and actual ICT integration in the classroom setting. The topics varied 

depending on the needs of each teacher based on the lesson observation or a specific request 

from the teacher.  Data obtained from these sessions, as well as the interviews conducted after 

these sessions, were analysed to answer the following research question.  

RQ5: How do teachers develop Technological Pedagogical Content Knowledge (TPACK) after 

they have been supported? 

4.6.1  How and Why are the Technologies used in this Lesson most Suitable for the Content 

Objectives? 

The ICT tool that Miss Khumalo had been using most frequently to teach was a laptop, 

connected to a digital projector, Miss Khumalo believes a digital projector saves time for her. 

Previously she had to write notes on the board which consumed a lot of class time. By using a 

digital projector, she no longer has to write notes on the board for learners. When there is no 

electricity, she could teach then print notes for the learners later. 

When Miss Mbambo was asked about other ICT tools she has used, at first, she denied ever 

using any other technology. However, after asking about her using a cell phone in her class, she 

acknowledged having used it to teach certain concepts. She shared the same sentiment as Miss 

Khumalo regarding the digital projector being the best ICT tool she used.  

Miss Mbambo: “I have never used any other technology tool in my lesson before.”  

Interviewer: “You mean you have never even used a cell phone to show learners 

something educational?” 

Miss Mbambo: “Oooh! I have done that. Compared to using a projector, the data 

projector is way better as it helps to explain concepts better. In the presentation, I can 

include notes for everyone to see. When you have many classes as I do, it reduces the 

workload of keep rewriting the same thing in every class I will teach. And for the fact that 

once I prepare these presentations, I will have them for a very long time makes this the 

best resource to use. Now armed with the new knowledge gained in the session we had. 

My slides will be more interesting and support all learners’ level of understanding as they 

will have animated pictures and simulations.” 
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Miss Shandu has been using different technology gadgets before in her teaching of Natural 

Sciences in Grade 7. She has used a tablet and a smartphone as supporting teaching resources 

but she still finds a digital projector most suitable as it draws learners’ attention and makes them 

eager to learn.  Furthermore, with the data projector, the learners can all see at the same time 

and the pictures are big enough to be easily seen, enabling the learners to understand easily.  

4.6.2  How does Using ICT Improve the Teaching Strategy? 

In looking at how the use of ICT has improved their teaching, Miss Shandu mentioned that 

digital projector has made it easier for her to deliver content at a minimum time.  

“Using a digital projector has improved my teaching. It is now easier for the learners to 

understand the content and it is also easier for me to explain complex topics. It saves 

teaching time by summarizing and explaining using slides and with the help of virtual 

images.” 

The use of ICT in teaching has improved Miss Khumalo’s ability to capture her learners’ 

attention. Her learners are more interested and pay more attention when she is teaching. The 

media used in the lesson capture their concentration. It makes them pay more attention during 

the lesson, thus making content delivery easier. Increasing interest in the learners during the 

lesson is one of the motivational uses of ICT in education that has been identified in the 

literature (Badia, Meneses & Sigalés, 2013). 

“When I use a digital projector, my learners are intrigued and they pay more attention 

than by simply listening.” 

Miss Mbambo believes that the use of ICT in teaching Grade 7 Natural Sciences has 

improved her teaching. She now enjoys her teaching and learners enjoy being in the classroom. 

It has saved her lots of time as it reduces the time needed to explain complex content. She can 

even see the improvement in the results of her learners in Natural Sciences. This could be the 

cause of learners’ eagerly participating in the lessons.  

“Teaching using digital projector makes my teaching easy and enjoyable for me and my 

learners. My teaching has improved in a way that because Technology reduces time to 

explain complex topics, even during these times of COVID-19 with fewer contact times, I 

manage to finish my curriculum. Even if I don’t finish, but I can rest easy knowing what 

my learners have learned will be retained in their minds. Results have also improved as 

that is an indication of improved teaching strategy. Learners’ participation has increased 
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a lot as learners are more engaged therefore, they have a better understanding and 

participate better.” 

4.6.3  Can you Explain how you Integrated ICT with your Teaching Methods and Learning 

Objectives? 

Planning the lesson should ensure that resources, learning objectives, and teaching methods 

are kept in mind by the teacher. When teachers were asked how they fit all these in the lesson, 

Miss Shandu said when she is planning her lessons; her goal is for learners to have a better 

understanding of every concept, to be able to grasp faster than learning using a textbook.  

“My objectives of the lesson are what guide me on the ICT resource to use. If it is a topic 

that will need a video, I will go online to look for a suitable video to use. When I use a 

video, my teaching method will be that of facilitating instead of lecture method. If I were 

to explain some concepts and look at the projector and listen to what is being explained, 

that will be a teacher-centred approach.” 

Miss Mbambo had this to say on the topic. 

“Lesson planning is one of the critical parts of the teaching and learning. So, to fit all 

these together need proper planning. Example. If I will be teaching phases of the moon, 

the objective in this lesson will be to ensure they can name all phases and understand 

their shapes. Obviously, I will need spherical shapes as resources and an appropriate 

video showing how they change. That means now the teaching approach will be a leading 

method but if I will be teaching electrical conductivity, I will use simulations you showed 

me and my teaching method will be the demonstration method. So, it depends on the topic 

you see.” 

Based on the answers of Miss Mbambo and Miss Shandu, it's clear both teachers used ICT 

resources depending on the topic and the method will change depending on the topic they need 

to teach.  By comparison, Miss Khumalo simply mentioned that she always checks and 

download relevant pictures and videos and did not elaborate on how this relates to her lesson 

objectives or teaching strategy. 

Teachers have theories about how their learners learn, which informs their approach to 

teaching (Afshari et al., 2009).  According to Kawade and Kulkarni (2012), teachers can use a 

variety of teaching approaches to the whole class using a large electronic screen facility, which 

all the teachers in the study were doing to some extent.  However, the authors further state that 
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teachers can design ICT-based materials to meet the needs of individual learners effectively 

which offer diagnostic, learning support, consolidation, and extension tasks within a subject 

area. This practice was not evident in the teachers’ responses in this study. 

4.7   Why do Natural Sciences Teachers in Grade 7 Develop TPACK in the way they do? 

In answering the last RQ6: Why do Natural Sciences teachers in Grade 7 develop TPACK 

in the way they do? the participants were asked four questions in the interviews that are 

discussed below.  

4.7.1  How has ICT Changed your Perspective on Teaching and Learning? 

All participants agreed that ICT has changed how they previously viewed teaching and 

learning for the better. This perception of the teachers on ICT integration is related to the fact 

that teachers find ICT integration very useful. When teachers find ICT useful, that will result 

in them deciding to use it more often in their teaching. The use of ICT in education can enhance 

teaching and learning by increasing learner engagement in the lesson. When it is used 

appropriately, it can shift teaching from a teacher-centred approach to a learner-centred 

approach. Some teachers believe ICT can reduce the stress that comes with repeatedly 

explaining things to learners. Miss Khumalo believes using ICT has made teaching more 

interesting for learners and for her as a teacher. She continued to say that using resources from 

internet has made it easier for her to explain difficult concepts. Her sentiments on the use of 

ICT in education is supported by Hennessy et al. (2010) who state that most teachers perceived 

ICT in education as very useful and making their teaching and learning easier. 

“Technology has made me more interested in teaching and it made my teaching easy.” 

Some teachers find it more fun to teach using ICT just like Miss Shandu. She mentioned that 

teaching is now more fun and enjoyable for all parties.  

“It has changed my perspective a lot. I used to see teaching as stressful sometimes, now 

it is more fun and enjoyable. It is now easier for both parties in teaching and learning.” 

Miss Mbambo was praising the use of ICT in her teaching of Grade 7 Natural Sciences for 

reducing the stress of deciding on the methods to use in the classroom and the examples to use 

in her teaching. Miss Mbambo enjoys her teaching so much that she now looks forward to her 

lessons. 
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“Technology has relieved stress level of running short of methods of example to include 

in my lesson. Technology is full of fun, more educational, and informative. Going to class 

was very stressful at times, now I look forward to it. I enjoy my teaching of Grade 7 

Natural Sciences.” 

Based on the finding on this sub-question, it is quite clear that ICT has changed how teachers 

perceive teaching and learning. This positive attitude to teaching using ICT is very important 

in the quest to improve ICT integration in schools in South Africa, as teachers’ attitudes and 

beliefs can be a barrier to ICT integration. According to Bingimlas (2009), teachers’ attitude is 

important because teachers’ beliefs influence what they do in the classroom. He continues to 

state that teachers’ attitude towards the use of ICT in the classroom depends on their 

understanding of how ICT benefit their teaching. 

4.7.2  Can you Reflect on your Initial Experience in the use of ICT and how it has Affected 

the way you use ICT in the Followed Lessons? 

When looking at the teachers’ initial experiences when using ICT and how the support 

session has affected the way they used ICT in the subsequent lesson, Miss Khumalo mentioned 

that she can now make her teachings more interesting. That is because now she can use 

resources that learners can see clearly. Her teaching skills have improved a lot compared to 

before. She feels as though she is now the best teacher.  

“I can make teaching more interesting because I can use the things learner can see.” 

Miss Mbambo mentioned that she is full of confidence now but she was very nervous 

thinking the digital projector will not work as she had planned when she is in front of learners.  

“When I started using a digital projector in my teaching, I was very nervous in my first 

lessons. I was thinking what if things don’t go as I planned in front of the learners. I got 

used to it but after the session we had, I am full of confidence. I look forward to going to 

class. I can tell that my learners enjoy my latest lessons now.”  

Miss Shandu said there have been a lot of changes in her lesson ever since she started using 

a digital projector in her teaching of Grade 7 Natural Sciences. She had gained a lot of 

information she did not have before.  

“Before I did not get enough information on how to use technology to make my 

teaching more efficient and more understandable to learners. Right now, I can be able to 
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develop my slides. Now I can be able to add pictures, virtual images, and notes to every 

lesson.”  

The literature shows that teachers consider ICT to improve the presentation of material; to 

make lessons more fun for the pupils and more interesting for the teacher (Cox et al., 2000), 

which is consistent with the feelings of the teachers in this study.  

4.7.3  When planning to use ICT in your Teaching, what were your Personal Objectives? 

Teachers were asked what they wanted to achieve when they started to use ICT in their 

teaching. Miss Mbambo decided to use ICT to minimize the time spent writing on the board. 

which is consistent with the findings of Badia et al. (2013). that one of the factors that motivate 

teachers to use ICT is that it saves time. Miss Mbambo later saw an opportunity to improve her 

teaching strategy that would yield positive results in her subjects.  

” At first, I wanted to use a projector to write corrections for my IsiZulu subject. I used 

to write lots of corrections on the board, then go to another class and write the same 

thing. It was time-consuming and exhausting for me. Then I started to write these 

corrections on my laptop to project to my learners. When I saw how much time I had 

saved up, that is when I thought I should do the same with my Natural Sciences lessons. 

So, I can say I wanted to minimize the time used to write on the chalkboard. After 

successful using it in the classroom my objective now is to ensure I give my learners an 

equal chance to learn Natural Sciences using little time.” 

In comparison, Miss Shandu wanted to improve her learners’ performance in her Grade 7 

Natural Sciences subject which agrees with the findings of Kawade and Kulkarni (2012) that 

teachers can use ICT for improving the quality of the teaching and learning process. This was 

to be achieved by utilizing different methods and ICT resources to cater to all learning abilities 

of the learners.  

 “My objective in using ICT was to improve Grade 7 Natural Sciences results. I have an 

understanding that not all learners learn the same. Some learn through observation while 

others learn through listening. With the use of a digital projector, I was hoping to reach 

out to all the learners in my classroom. I also wanted to grab learners’ attention through 

the use of videos and these moving pictures.” 
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4.7.4  What Opportunities, if any, has the use of Technology in your Classroom Presented to 

you? 

All participants had different opportunities that ICT use in their classroom presented to them. 

These opportunities range from administration work to finding suitable teaching aids or 

resources to use in the classroom. Miss Mbambo can now use ICT to do her assessments with 

pasted pictures for properly assessing learners. The administration part is the capturing of her 

learners’ marks on the Department of Education’s South African School and Administration 

Management System (SA-SAMS).                

“Oh Yes! I am now able to use a computer to type my assessment. I can include pictures 

on my assessments. I used my computer to punch marks on SA-SAMS and do a print-out 

analysis of my subjects. Eyi! There is a lot I can think of. My class administration work 

is like a class list and typing class timetable. More importantly, I get to store my work on 

the computer. Technology has presented many opportunities for me.”   

Miss Shandu said ICT use in her teaching Grade 7 Natural Sciences presented her with an 

opportunity to save paperwork as most of her work is safely stored in the system. Typing of 

assessment were also mentioned by her as one of the opportunities presented to her by the use 

of ICT in the classroom. 

“The use of ICT has minimized the use of paperwork at school. The information is now 

stored safely in the system. I can type my assessments and they are more presentable.” 

4.8   Summary of the Findings and Discussions 

4.8.1  Teachers’ Attitude Towards ICT Integration 

The findings suggest that teachers of Grade 7 Natural Sciences have a good attitude towards 

using ICT in their lessons. They believe that ICT has positively influenced their instructional 

methods. Even the tone of their voice when discussing ICT-enhanced teaching revealed this. 

They are all eager to learn more about using ICT to teach Natural Sciences in Grade 7. This 

calls for more developmental workshops that are ICT integration based to be done in our 

district. 

4.8.2  The Support Session 

The support session we had as part of the second cycle of the action research proved to be 

very fruitful for all teachers. This was observable by the replies of the teachers during the semi-
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structured interviews. All teachers mentioned that they gained a lot of new information and 

skills during the support session that they find very useful. This suggest that a lack of ICT 

training for teachers could be a significant barrier to ICT integration in schools. Teachers need 

to be exposed to ICT training to increase their Technological Knowledge, and thus increase 

their confidence in using ICT in their teaching.  These findings conform to the findings of Dube, 

Nhamo and Magonde (2018) who found that a lack of ICT pedagogical training is one of the 

barriers to effective ICT integration in the classroom.  

4.8.3  Impact of ICT Integration on Learners 

Teachers seemed to enjoy the use of ICT in their classrooms. They mentioned that learners 

enjoy ICT enhanced learning as compared to the traditional teaching method. This was 

noticeable during the lesson observation as most of the learners paid more attention in the 

lesson, especially when animated images were displayed on the screen. It made me realize that 

using animated pictures can provide stimulation and enjoyment for learners while learning.  

4.8.4  Resources 

The school's resources contributed to ICT integration by the teachers. The schools that took 

part in this investigation lacked adequate resources. Teachers were unable to access some ICT 

resources online to utilize in their teaching of Grade 7 Natural Sciences because of their schools' 

limited resources. All teachers that participated in this study had access to a digital projector 

attached to their personal laptops, and they find it very interesting for their learners when they 

are using a digital projector in their lesson. These findings are in line with the findings of the 

study by Khalo (2020) that teachers seem to prefer using digital projectors because it makes it 

easy to display information and show colourful pictures and videos for better content delivery 

and learner concentration enhancement.  

4.8.5  Time 

Time-saving was the priority for all teachers when they were starting to use ICT in their 

teaching. They then discovered other benefits of using ICT in their teaching of Natural Sciences. 

Learner participation and learner concentration were amongst the benefits of ICT integration 

that were mentioned by teachers. It was evident that teachers not only use ICT in the classroom 

for teaching, but they do also use them for the administration part of their work. ICT is used in 

the recording of the learners’ marks and other class management activities. Teachers do need 
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additional development on the use of Microsoft Office applications like Excel and PowerPoint 

but they seemed to be well equipped with skills to use Word.  

4.9   Summary of Chapters Four 

In order to understand the tools that teachers used in their classrooms and their motivations 

for using them, this chapter addressed the first research question and gave an analysis of the 

data. This data were gathered by reviewing the questionnaire. Analyzing the information 

gathered from lesson observation came next. The second research question, which focused on 

how teachers can be supported to effectively integrate ICT, was addressed using the lesson 

observation. The findings from the support session and the semi-structured teacher interview 

findings were then discussed. A more detailed summary of results and recommendations will 

be discussed in the following chapter.  
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Chapter 5 
Conclusions and Recommendations 

 

5.1    Introduction  

ICT in education has been a regular phenomenon that has been widely discussed and 

investigated. While wealthy countries have made significant advances in the use of ICT in the 

teaching and learning process, schools in underdeveloped countries still need to improve their 

ICT integration (Ismail, Jogezai & Baloch, 2020). There are many factors that determine the 

effective implementation of ICT integration, as discussed in Chapter 2, not least of which is 

teachers’ attitudes towards, and knowledge of ICT.  

This study was guided by three aspects. Firstly, this study aimed to shed some light on the 

teachers' understanding of ICT integration and their experiences in the use of ICT in the 

classroom. This was done by collecting information on Grade 7 teachers’ use of ICT when they 

integrate it in their classrooms. The information gathered was also used to inform the second 

aim of the study which was aimed at offering targeted, effective guidance to Grade 7 teachers 

on the use of ICT in the classroom, by providing relevant support wherever they needed it. This 

was done using professional development activities that formed part of this study, which subject 

advisors may find useful when planning future workshops for teachers on ICT integration. 

Thirdly, participants shared ideas with the researcher on the use of ICT in teaching Natural 

Sciences in Grade 7 that can be disseminated to other Grade 7 teachers who are not part of the 

study.  It is hoped that this study will add to the existing literature available regarding the 

integration of ICT in teaching Natural Sciences in the senior phase.  

The main research question for this study was, how do teachers integrate ICT in their 

teaching of Natural Sciences in Grade 7? The following sub-research questions helped to shape 

this study. What ICT tools do teachers use in Grade 7 Natural Sciences teaching? How do the 

teachers use ICT tools in teaching Grade 7 Natural Sciences? How can teachers be supported 

to integrate ICT in teaching Natural Sciences in Grade 7 before classroom teaching? What are 

teachers’ experiences of ICT integration in teaching Grade 7 Natural Sciences in the action 

research process? How do teachers develop Technological Pedagogical Content Knowledge 

(TPACK) after they have been supported? Why do Natural Sciences teachers in Grade 7 

develop TPACK in the way they do in integrating ICT? The summary of the research process 

will be discussed in details below. 
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5.2    Summary of the Research Process 

This study followed a qualitative action research design with two cyclical processes to 

collect data. Each cycle followed all four stages of action research; planning, action, 

observation, and reflection.  

Purposive sampling was used to select three participants for this study. They were selected 

because they were teaching Natural Sciences in Grade 7 and they were already using ICT in 

their teaching and learning. Data were collected from teachers by using semi-structured 

interviews, lesson observation, document analyses, recordings of the support sessions, and 

questionnaires. Multiple methods were used in the study in order to produce consistent and 

dependable results (Cohen et al., 2013). The documents that were analyzed were the teachers’ 

lesson plans and their learning portfolios. The data collected from teachers were then coded and 

analyzed in themes under each sub-research question, as has been presented in Chapter 4. 

5.3    Discussions of Findings 

Sub-research question 1: What ICT tools do teachers' use in Grade 7 Natural Sciences 

teaching? 

The most common ICT item used by teachers is a digital projector connected to a laptop. 

Teachers are very comfortable in using this kind of a tool to enhance their teaching. Not all 

teachers utilize YouTube to enhance their classroom teaching. Teachers utilize YouTube 

directly online when they use it; a lack of awareness of how to download videos from YouTube 

leads to a relatively low utilization of YouTube videos. According to Ghavifekr, Kunjappan, 

Ramasamy and Anthony (2016), when new tools and approaches to teaching are introduced, 

teacher training is essential. 

Teachers' personal smartphones and tablets are among the numerous ICT tools they use to 

enhance their teaching of Grade 7 Natural Sciences. This is due to the fact that all teachers have 

these tools at their disposal. Teachers are already aware of how to use these tools, so 

incorporating them into the class and using them to obtain information is simple. Most teachers 

utilize the internet as a source of information, however limited access to the internet prevents 

some teachers from using the internet frequently. Due to a lack of internet access in schools, 

some teachers have been required to scan their textbooks in order to use an ICT tool like a 

digital projector to project images in class. 
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Sub-research question 2: How do the teachers use ICT tools in teaching Grade 7 Natural 

Sciences? 

Teachers use interesting and motivating ICT tools in their lessons. Using moving images 

captures the interest of the learners and makes it easy for the teachers to explain content. The 

visuals used by teachers are highly engaging, especially the animated images. All teachers had 

some knowledge on how to select and use the technological tools at their disposal. Some 

teachers scan images from the textbook to use them on the digital projector. This is very useful 

where there is a limited number of textbooks in the school.   

Teachers used the digital projectors with their laptops to explain complex content. This was 

done by incorporating animated images and using videos to engage the interest of the learners. 

It also helps learners to observe the different processes being taught. PowerPoint is used by 

teachers to support the content by including digital graphics, and for learners to takes notes 

during the lesson. This shows that teachers have some Technological Content Knowledge 

(TCK) as they manage to select suitable ICT tools for the content they teach. 

Teachers can manipulate the ICT tools that they are currently using, but more technological 

development is required for efficient and effective ICT integration. The teachers all teach using 

a teacher-centred approach using a digital projector and their laptops as supporting ICT tools. 

Topics are explained through relevant graphics, and some lessons are summarized using videos. 

 

Sub-research question 3: How can teachers be supported to integrate ICT in teaching 

Natural Sciences in Grade 7 before class teaching? 

When teaching with ICT technologies, teachers need guidance on how to apply various 

teaching strategies. During the support session, these were the areas that were discussed in 

depth. Teachers should also be trained on how to use YouTube videos offline, which would 

help them avoid the challenges that come with slow internet connections. 

The following specific areas for development were observed from teachers and addressed in 

the support sessions.  

• How to download images and link them into PowerPoint presentation? 

• Workshop on the new educational programs like PhET simulations and how to use them. 

• How to use PowerPoint features for effective and engaging presentations? How to format 

images in MSOffice programs like Word and PowerPoint. 
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Sub-research question 4: What are teachers' experiences of ICT integration in teaching 

Grade 7 Natural Sciences in the action research process? 

Teaching with a digital projector and laptop is easy and effective, according to teachers. This 

is because they believe that incorporating ICT will help their students comprehend more 

effectively. When compared to a teacher who only talks, ICT is capable of grabbing students' 

interest and attention by its visual attractiveness and diverse approach, keeping the senses 

stimulated for a longer period of time. If teachers have access to the internet, they will all be 

able to learn something new. Teachers who have used ICT equipment such as a digital projector 

report that it makes teaching and learning more fun for them and their students, particularly 

when animated graphics and audio are included. ICT provides educators with the potential to 

discover new ways and methods for making learning more effective, as well as the opportunity 

to gain new skills and further their careers (Kler, 2014). 

Most teachers feel that ICT can be utilized to improve Grade 7 Natural Science teaching and 

learning since it captures learners' interest. The learners' interest in using ICT to learn could be 

due to the fact that young people are fascinated by technology. ICT entices their interest and 

encourages learners to pay attention in class. As a result, a teacher's lesson delivery will be 

improved because learners will be paying more attention. That is one of the reasons why most 

teachers indicated they preferred technology-enhanced teaching compared to teaching using a 

chalkboard and the textbook. 

Teachers believe that ICT has improved their perceptions of teaching and learning. Teachers' 

attitudes on ICT integration are likely influenced by the fact that teachers perceive ICT 

integration to be extremely beneficial. Teachers will decide to use it more frequently in their 

teaching if they find it useful. 

Sub-research question 5: How do teachers develop Technological Pedagogical Content 

Knowledge (TPACK) after being supported in an Action-Research session? 

The findings of this research indicate that teachers feel that the knowledge and skills gained 

during their support sessions has made their teaching of Grade 7 Natural Sciences more 

interesting and their learners are always eager to learn now. Teachers can now explore the 

internet for appropriate videos or images to utilize in their lessons as part of their planning. This 

also allows teachers to gain access to additional information as they watch various videos online 

before deciding which one to utilize, increasing their content knowledge in Natural Science. 
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Teachers have gained knowledge on how to use different ICT tools in their teaching. This 

newly found knowledge has enabled them to use their phones to download videos or images 

from the internet and then transfer them to their laptop to use in the classroom. Even though 

teachers prefer using a digital projector connected to laptop, they have used other ICT tools to 

teach their learners. All teachers that participated in the study believe that the use of ICT in 

teaching Grade 7 Natural Sciences has really improved their teaching. Learner concentration 

has also increased, thus making content delivery easier. This is consistent with the literature, 

that increased interest in the learners during the lesson is one of the motivational uses of ICT in 

education (Badia et al., 2013). Teachers use internet to source for information; this makes them 

enjoy going to the classroom as they are well prepared on the topic and it will make learners 

participate actively.  

Teachers have theories about how their learners learn, which together with the lesson 

objectives, should inform their approach to teaching (Afshari et al., 2009) and guide them on 

the appropriate ICT resource to use. The support session has helped teachers to be able to use 

different teaching strategies that incorporate ICT. Teachers are using different ways to integrate 

ICT in their teaching of Grade 7 Natural Sciences. They can use a video to explain complex 

topics or use them to summarize the lesson. Using different teaching strategies makes learners 

to enjoy being in the classroom thus improving their concentration. 

 

Sub-research question 6: Why do Natural Sciences teachers in Grade 7 develop TPACK 

in the way they do in integrating ICT? 

Teachers agreed that ICT has shifted their perspectives on teaching and learning in a positive 

way. Teachers' attitudes on ICT integration are likely influenced by the fact that teachers 

perceive ICT integration to be extremely beneficial. Successful technology integration in 

education requires teacher support and a positive mind-set. If teachers do not believe that ICT 

integration in teaching and learning is addressing their and their learners' needs, they will be 

hesitant to use technology in the classroom (Kler, 2014).  

Teachers are using ICT to improve their learners' marks in Natural Sciences in Grade 7. This 

was accomplished by developing their technological pedagogical content knowledge on how to 

use various ICT resources to accommodate learners of all learning abilities. Teachers can use 

ICT for improving the quality of teaching and learning process (Kawade & Kulkarni, 2012). 

According to teachers, ICT has provided them with a variety of opportunities. These 

possibilities include everything from administrative duties to locating appropriate instructional 
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aids or materials for use in the classroom. As teachers search for appropriate teaching aids, it 

also helps improve their knowledge on the topic because they go through a lot of information 

before selecting the most relevant.  

Teachers have realised that ICT has can improve learner participation, by improving learner 

participation in the classroom, ICT integration can improve teaching and learning. They have 

realized that ICT integration has the potential to shift teaching from a teacher-centred to a 

learner-centred approach when implemented properly. However, this is an area where teachers 

need further development. Teachers believe that individual learners' needs are fulfilled by ICT, 

and assists them in their learning by motivating them to learn. As a result, learners learn better 

and more effectively. Thus, teachers state that having knowledge on how to incorporate ICT 

into their teaching helps to reduce the stress of having to explain concepts to learners multiple 

times. This cuts down on the time spent teaching a concept, and the time saved can be put to 

better use elsewhere in the lesson. 

 

5.4   Conclusions stemming from the study 

Main research question: How do teachers use Technological Pedagogical Content 

Knowledge (TPACK) to integrate Information and Communication Technology (ICT) in 

their teaching of Natural Sciences in Grade 7?  

The findings of the main research question are discussed below. Three aspects of the 

Technological Pedagogical Content Knowledge (TPACK) framework are used to present the 

findings of the study. 

5.4.1  Technological Knowledge 

According to Koehler and Mishra (2008), Technological Knowledge is knowledge about 

technologies and it also involves the skills required to operate particular technologies. Polly et 

al. (2010) were cited in a study by Agyei and Keengwe (2014) stating that, Knowledge of 

standard technologies, such as books and chalkboards, as well as more sophisticated 

technologies, such as the internet and digital video, and the various modalities they enable for 

representing information, is referred to as Technology Knowledge (TK). Teachers in this study 

were using a few of the ICT tools that were highlighted by Hilkemeijer (2020) as  ICT tools 

that can be used to enhance primary science, namely MS PowerPoint and virtual images. 
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The findings indicate that many teachers lack the knowledge about ICT resources that are 

available for teachers to use in their teaching. Useful tools like PhET simulations and websites 

like Mindset E-Learning and NECT where teachers can get resources from, were unfamiliar to 

the teachers. On a positive note, all three teachers who participated in the study indicated that 

they are familiar with YouTube, although not all teachers had used YouTube to search for 

videos that can be used to enhance their teaching of Grade 7 Natural Sciences. A lack of 

knowledge on how to download, or use the videos offline, could have been the main reason 

why some teachers did not use YouTube as source of resources. This was evident during the 

support session with the teachers when we discussed how to download YouTube videos. 

Teachers were very excited to learn how to download videos from YouTube, or the internet. 

During the lesson observation that was conducted in the first cycle of the action research, it 

was observed that teachers were very comfortable in the use of the digital projector even though 

some teachers had a little challenge in connecting the digital projector in the beginning of the 

lesson. These challenges were discussed during the support session. Also discussed, were the 

challenges that were observed during the lesson observation such as the teachers not using 

PowerPoint Presentation on slide show mode and not utilizing other features of PowerPoint like 

animation and linking videos to their presentations. Teachers indicated in the semi-structured 

interviews, that were conducted after the support session, that they are now able to utilize more 

features of the MS Office applications PowerPoint and Word.  

Technology Knowledge for all teachers improved considerably after the action research 

support session. This is a sign that teachers need, and will benefit from, ICT development 

workshops. If they were offered more developmental opportunities, then there will be an 

improvement in ICT integration in South African schools. This is supported by the teachers, 

who complimented their support sessions as they claimed it had enhanced their knowledge of 

the digital projector, and how to download videos and images from the internet. 

During the support session which was part of the action research to empower teachers, they 

mentioned their desire to be developed in the use of ICT. This information seems to support 

what teachers mentioned in their Personal Growth Plans; that they need to be developed on how 

to use the digital projector for their teaching of Grade 7 Natural Sciences. These teachers 

expressed that even though they had attended developmental workshops that were done by the 

Department of Education, none of these workshops were about the use of ICT in the classroom. 

This highlights the need for the Department of Education to start planning these kinds of ICT 

development workshops if they are to accomplish some of the goals set out in the Department 
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of Basic Education White Paper 7 on e-Education of intending to transform learning and 

teaching through ICT.  

5.4.2  Technological Pedagogical Knowledge (TPK) 

Technological Pedagogical Knowledge is the knowledge of various technologies and how 

they are used in teaching and learning (Koehler & Mishra, 2008). Shu and Radio (2016) state 

that Technological Pedagogical Knowledge (TPK) is also about understanding that using 

technology may change the way teachers teach. The technology that most teachers used in this 

study was a digital projector connected to a laptop. They used this to display PowerPoint 

presentations and YouTube videos in class. Teachers believe the use of the digital projector has 

improved their teaching of Grade 7 Natural Sciences. As technology has become an important 

part of our lives and our education system, it is essential that teachers have a positive attitude 

toward teaching using ICT. The teachers in this study are positive about ICT because they can 

use the digital projector to explain complex content by including videos and pictures in their 

teaching presentations. It must be noted however, that initially some of the teachers were not 

including digital graphics in their presentations to explain the content of Grade 7 Natural 

Sciences.  

The teaching method that most of the teachers used in their observed lesson was a teacher-

lead pedagogical approach using a PowerPoint presentation as a supporting teaching aid. The 

design of their presentations did not allow teachers to use a learner-centered approach as their 

focus was on the teacher explaining concepts to learners. The teachers were not aware of 

alternative software that would allow for a more learner-centred teaching method. The support 

session was used to help teachers with the knowledge required to implement a more learner-

centered approach using appropriate software. This was very essential as all teachers indicated 

the importance of finding a different method of teaching using the digital projector.  

Teachers mentioned different reasons for deciding to use a digital projector for teaching. 

Saving time to explain science content was a common reason for two teachers.  Not only were 

they no longer spending most of the lesson writing notes on the board, so that they had more 

time to teach, but teachers also believed using the digital projector helps them simplify the 

content using less time. This valuable saved time can now be used to help struggling learners 

in the classroom. This will thus improve the performance of the learners in Grade 7 Natural 

Sciences.  
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All participants regarded the digital projector as an important educational tool that can bring 

about substantial improvements to teaching and learning. Even though there was a lack of 

necessary ICT skills, all participants had a positive attitude towards using ICT to improve 

teaching practices. Technological Pedagogical Knowledge also looked at how teachers 

incorporate the technology tool they have in their teaching strategy. In this study, two teachers 

were very good at selecting appropriate videos and images to use in their teaching of specific 

content of Natural Sciences, while one teacher needed guidance in selecting and using these 

technological tools in her teaching.  

5.4.3  Technological Content Knowledge (TCK) 

Technological Content Knowledge (TCK) refers to knowledge about how technology may 

be used to provide new ways of teaching content (Agyei & Keengwe, 2014). Teachers need to 

understand which technology are best suited to teach specific subject-matter (Koehler & 

Mishra, 2008). Technological Content Knowledge includes knowing how to use a certain 

technology to teach a certain topic. This includes the selection of the right images, simulation, 

videos or educational program. Two out of three teachers that participated had chosen images 

that were stimulating for learners. The pictures were very colorful and enhanced the learning 

thus improving the learners’ understanding of the concepts being taught. It requires a great 

knowledge of the subject teacher to be able to select the appropriate technology tool to use to 

facilitate learning of a specific topic. During the support session, teachers were introduced to 

using Graphic Interchanged Format (GIF) images in their PowerPoint presentations. These are 

very good resources to use when explaining scientific processes as these are moving pictures 

on a loop; they work like a video on repeat. They can help improve understanding of the content 

being taught as they keep repeating the process over and over. 

Their lack of knowledge about educational programs like the PhET simulations denied 

teachers an opportunity to help improve learners’ knowledge and understanding through more 

learner-centred approaches. All teachers agree that the use of the internet and other educational 

programs does not only improves learner knowledge, it also improves their own knowledge on 

the content they teach. Using planning programs like NECT can provide needed content 

knowledge for teachers as it also guides teachers on the appropriate resources to use for a 

specific lesson or topic.  

Unfortunately, some schools do not allow learners to use their cellphones in the school. A 

cellphone can be a very useful tool for learners to learn but it can also be distracting to teaching 
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and learning if not properly managed. When cellphones are properly incorporated into teaching 

and learning, they can help learners to master content knowledge by using educational Apps. 

Teachers can also use cellphones to share digital resources with learners. Allowing learners to 

use these gadgets in the class can help to improve learner participation in the lesson, and 

encourage a more learner-centred approach. It is quite clear that the advantages of having a 

cellphone in the classroom can outweigh the disadvantages when properly managed.  

Teachers acknowledge that the use of internet resources and educational programs have 

improved their content knowledge. However, a lack of resources like internet access and tablets 

in these schools has a negative impact on how teachers can use technology to enhance teaching 

and learning. Internet access in schools provides teachers and learners with a platform to 

research topics and relearn or extend the content they are taught in the classroom. While 

individual teachers may be able to do that using their personal cellphones, and data, access to 

school computers and computer rooms with network access would make integrating ICT easier. 

In conclusion, to answer the research question, how do teachers use Technological 

Pedagogical Content Knowledge (TPACK) to integrate Information and Communication 

Technology (ICT) in their teaching of Natural Sciences in Grade 7? Teachers in grade 7 Natural 

Science classes used a digital projector connected to a laptop to enhance teaching and learning 

by integrating interesting visuals, but they had insufficient knowledge of how to use these ICT 

tools in their classes. Teachers were unable to fully utilize ICT tool due to a lack of knowledge. 

However, it should be highlighted that the action research support sessions did assist teachers 

in improving their Technological Knowledge, Technological Pedagogical Knowledge, and 

Technological Content Knowledge. This demonstrates the need for ICT development 

workshops in order to improve ICT integration. Teachers' positive attitudes toward ICT 

integration, which they believe has helped them enhance their teaching strategies and topic 

understanding, are also critical to a successful ICT deployment in the school system.  

5.5    Recommendations 

Despite the rapid development of ICT and significant developments in science and 

technology over the preceding decade, science teachers face numerous obstacles and 

possibilities in their classroom practice with relation to science teaching (Savec, 2017), and 

with effective ICT integration. As demonstrated in the findings, while teachers are integrating 

ICT to a limited extent, there are many areas for further development. The following section 

will present the recommendations based on the findings and conclusions of this study. 
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5.5.1  Recommendation One – Technology Knowledge 

There is a worldwide change happening in the teaching and learning process. Most of these 

changes include the introduction of ICT tools in the classroom, and for online or remote 

learning, which accelerated in 2020 due to the ongoing COVID-19 pandemic. Since teachers 

play a central role in the integration of ICT tools and the transformation of education, there 

should be regular workshops designed specifically for developing teachers’ knowledge and 

skills in ICT integration. These workshops should equip teachers with knowledge of ICT 

resources, both hardware and software, that are suitable for the grades and subjects that they 

teach, as well as providing opportunities for teachers to learn how to use these resources. 

Schools should allow teachers to attend these kinds of professional development workshops. 

Teachers need to be exposed to educational programs that can help enhance their knowledge of 

the subject content. This can be achieved by increasing technological tools like computers and 

allowing supervised cellphone usage in the schools. The policy on learners’ use of cellphones 

in the school needs to be revised to help address the lack of technological resources as these 

gadgets can be useful in teaching and learning. 

Lack of accessibility to ICT resources like internet and mobile gadget for teachers and 

learners is still a barrier to effective integration in some of the schools. The Department of Basic 

Education should work together with the school leaders and School Governing Bodies to ensure 

that school’s budget for school internet services and that it is available to both teachers and 

learners for educational purposes.  The Department of Basic Education should offer assistance 

to those schools that cannot afford to pay for internet services because of inadequate Norms 

and Standard Allocation, and low fee income. 

5.5.2  Recommendation Two – Technological Pedagogical Knowledge 

The findings indicate that teachers lacked knowledge of many educational programs that are 

freely available on the internet. The Department of Education should make these programs 

familiar to teachers and actively encourage their use. This can be done by distributing 

information about them to schools as part of the Learning and Teaching Support Material that 

the Department already provides. Teachers have demonstrated that they are willing to learn and 

integrate these resources into their teaching; they simply need support and guidance in terms of 

appropriate pedagogy.  So, as well as sharing technical knowledge, workshops should also 

develop teachers on how to use these resources in their teaching in order to teach more 

effectively. 
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5.5.3  Recommendation Three – Technological Content Knowledge 

Teachers also need focused workshops to learn how different ICT resources can be used to 

address learning outcomes in specific topics within Natural Sciences.  This entails learning to 

use new learner-centered pedagogies, such as learning to use a PhET simulation and an inquiry 

approach to teach about concepts on electricity in Grade 7 Natural Sciences.  This will extend 

the teachers’ ICT integration practices beyond a teacher-centred approach, involving only 

PowerPoint Presentations and YouTube videos. 

5.5.4  Recommendation Four – For Future Studies 

This study was based on the integration of ICT in Grade 7 Natural Sciences focusing on 

schools with teachers who are already using ICT in their teaching, but to a limited extent. 

Further studies could be done in schools that have ICT resources but where teachers are not 

using them to further understand the barriers and support that is needed.  Researching teacher 

practices in well-resourced schools where ICT has been integrated into the teaching of Natural 

Sciences could also reveal best practices that could then be shared with other teachers.  

Promoting the effective integration of ICT in all schools will help to fulfill the goal set by 

Department of Basic Education of transformation from the traditional 3 R's (Reading, Writing, 

and Arithmetic) skills to the new 4 C's (communication, collaboration, critical thinking, and 

creativity) skills in the education system (Motshekga, 2019). 

5.6   Limitations of the Study  

Due to both the action research design of the study, and fact that the research was conducted 

during the COVID-19 pandemic and lockdown in South Africa, this study was conducted with 

only three participants.  Therefore, the findings cannot be generalized to all Grade 7 Natural 

Science teachers, although they are consistent with findings from the literature. However, the 

findings do still provide some insight into how teachers are currently integrating ICT in their 

teaching of Grade 7 Natural Sciences, and what could be done to further develop their expertise 

in this area.   
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Appendix 6: 
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Appendix 7:  
Questionnaire for Grade 7 Natural Sciences Teachers 

 

Project Title  

Understanding Teachers’ integration of Information and Communication 
Technology (ICT) in Natural Sciences in Grade 7. 

This questionnaire is trying to answer the following research questions. 

• What ICT tools do teachers' use in Grade 7 Natural Sciences teaching? 

Please read and answer each question carefully and seek help if you do not understand or seek 
clarity.  Answering this questionnaire requires about 20 minutes.  All responses will remain 
confidential.  

Your input is really important for this study.  

BIOLOGICAL INFORMATION 

 

Please tick the appropriate box 

1. Age (years) 
         Under 30   From 30 to 39  From 40 to 49   Over 50  
 

2. Gender    
 
          Female                 Male 
 

3. Number of years teaching, including this year. 
 

 Less than 1 year 

 1-5 years 

   6-10 years 

 11-20 years 

   20+ years 

For how many years have you been teaching Natural Science in Grade 7? 

 Less than 1 year 

 1-5 years 

   6-10 years 

 11-20 years 

 20+ years 
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EXPERIENCE WITH THE USE OF ICT FOR TEACHING. 

 

4. How long have you been using ICT for teaching? 
 Less than 1 year 

 1-3 years 

   4-6 years 

 More than 6 years 
 

5. Have you attended any staff development in the use of ICT? 
YES   NO 

6. How often do you use ICT and/or the internet in your classes? 

Never  

Rarely – Once in 5 lessons  

Sometimes – Twice in 5 

lessons 

 

Often – Four in 5 lessons  

All the time  
 

7. How frequently do you use each of the following ICT resources? 

ICT resource Never Once or 
twice 

A few 
times 

often always 

YouTube videos      
Educational TV programs      
Computer software      
Computer simulations      
Internet websites      

 

8. (a)  Do you have any specific computer programmes/software that you use in teaching 
Natural Sciences? 

YES   NO 

(b) IF the answer to question 8(a) was yes, please list them below 

Name of Software/ program 
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9. How often do you do the following activities? 
 
 Never Rarely few 

times 
Often Always 

Browse/search the internet to collect 
information to prepare lessons 

     

Communicate online with learners      
Download/browse material from a 
learning platform 

     

Look for online professional 
development 
Opportunities 

     

 
10. To what extent are you confident in the following? 

 None A little Somewhat A lot 
Use a spreadsheet (e.g., Excel)     
Create a presentation with simple 
animation functions 

    

Create a presentation with video or 
audio clips 

    

Download and install a software 
programme in a computer 

    

Assist someone in the use of ICT     
 

11. Please tick the most relevant to you answer. 

 Strongly 
Disagree 

Disagree Neutral Agree Strongly 
Agree 

I am comfortable using ICT in teaching Grade 7 
Natural Sciences. 

     

I think ICT integration improves my teaching.      
I think getting information on internet can 
improve my content knowledge of Natural 
Sciences. 

     

I believe the use of ICT allows me to take great 
control of my science teaching. 

     

I would like to use ICT more in my teaching of 
Grade 7 Natural Sciences. 

     

It is important to find different ways to integrate 
ICT in teaching of Natural Sciences in Grade 7 

     

Learning how to integrate ICT is a teacher’s 
professional goal to accomplish. 
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RESOURCES 

 

12. Are the learners allowed to use the personally owned devices listed below at school for 
learning? 
 
 YES NO 
Laptop, tablet, netbook, notebook   
Mobile or Smartphone   

 
13. Do you have Internet access in your school? 

Yes     No  
 

14. Which of the following ICT tools do you use for teaching Grade 7 Natural Sciences? 
 
 Never Rarely Often Always 
Digital Projector     
LCD screen/ Television     
Tablet/ Smartphone     
Radio/Audio devices     
Laptops/ computers     
Smartboard     

 

 

 
15. Which of the following programme/Software/websites are you familiar with? 

 
Programme/Software/webpages Known about it Don’t know 

it Have used Never used 
PhET simulator    
Vodacom e-School    
YouTube    
Nect.org.za    
Mind-set E-Learning    
Coursera    
Other……    
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Appendix 8: 
Lesson Observation Schedule 

 
Project Title 
 
Understanding Teachers’ integration of Information and Communication 
Technology (ICT) in Natural Sciences in Grade 7 
 
The focus of the lesson observation will be to observe how teachers use the knowledge gained 

from the support in their teaching of Grade 7 Natural Sciences. The purpose is to understand 

how teachers will be using ICT to support content and pedagogy in teaching Grade 7 Natural 

Sciences. This is the observation tool that will be used to assess how teachers apply Technology, 

Pedagogy and Content Knowledge (TPACK) in the classroom practice. 

1. General Information 

Name of the school  Date of Observation  

Teacher’s name  No of Learners  

Topic  

 

2. Technology Knowledge (TK) 

 Poor Fair Good Excellent 

The teacher has essential technology tools for the lesson     

Technology is used to support teaching strategy     

Teacher uses technology without any problems     

Are ICT activities stimulating and motivating in order to 
engage pupils’ interest? 

    

Comments (If any):  

 

 

 

 

 

 

 

 

 

 



117 | P a g e  
 

3. Technology Content Knowledge (TCK) 

 Poor Fair Good Excellent 

Technology used to explain complex content of science     

Technology used to allow learners to observe things that 
would otherwise be difficult to observe. 

    

Teaching aids include digital graphics that are attractive 
and support the content of the lesson. 

    

Comments (If any):  

 

 

 

4. Technological Pedagogical Knowledge (TPK) 
 

 Poor Fair Good Excellent 

The lesson combined appropriate technology, subject 
content and teaching method. 

    

Lesson well prepared with lesson plan and able to 
manipulate technology to present relevant subject content. 

    

Teacher showed confidence in using Technology to deliver 
content in the classroom. 

    

Comments (If any):  

 

 

 

5. Teacher pedagogical approaches that were used in the delivery of the lesson 

Pedagogical Approach  
Leading (includes lecturing, directing class activities)  
Facilitating   
Other approaches (Specify)  

 

 

  



118 | P a g e  
 

Appendix 9: 
Document Analysis Tool 

 
Project Title 
 
Understanding Teachers’ integration of Information and Communication 
Technology (ICT) in Natural Sciences in Grade 7. 
 

1. General Information 

Name of the school  Date  

Teacher’s name  

2. Lesson Plan analysis 
QUESTIONS YES NO COMMENTS 
DOES THE LESSON PLAN HAVE 
THE FOLLOWING? 

   

Date    
Grade and Subject    
Are the list of ICT tools to be used 
indicated? 

   

Is the topic relevant in line with the 
prescribed content? 

   

Are learner activities indicated?    
Do learner activities includes the use of 
ICT for the learners? 

   

 
3. Teacher’s Learning Portfolio 

 YES NO COMMENTS 
Does the teacher participate in activities 
which foster professional growth? 

   

Does the teacher have a projected 
Personal Growth Plan?  

   

Does the PGP include the growth on 
teaching using ICT? 

   

Does it mention what a teacher has 
already achieved on the use of ICT in 
teaching Natural Sciences? 

   

Does a teacher have a Development 
Support Group? 

   

Do they discuss the development of the 
teacher in the use of ICT? 

   

 

 

  



119 | P a g e  
 

Appendix 10:  
Semi-structured Interview Schedule 

 

Project Title  

Understanding Teachers’ integration of Information and Communication Technology 
(ICT) in Natural Sciences in Grade 7. 

 
1. RESEARCH QUESTION 3: WHAT ARE TEACHERS’ EXPERIENCES OF ICT 

INTEGRATION IN TEACHING GRADE 7 NATURAL SCIENCES IN THE 
ACTION-RESEARCH PROCESS? 
 

I. Can technology be used to enhance the teaching and learning of Natural Sciences? 
Please explain your answer. 

II. What role does technology play in the teaching of Natural Sciences in terms of the 
following: 
Content delivery? 
Pedagogy? 

 How was your experience of Implementing ICT learning in your classroom after the 
support?  

III. Do you think the Professional development has enhanced your use of ICT in 
classroom teaching?  

IV. In your own experience, do you believe the use of ICTs proves to be a better method 
of teaching as compared to the traditional methods of teaching? Why? 

V. Suggestion: Do you believe that the use of ICTs in teaching has improved your 
teaching when compared to previous approaches used? 
 

2. RESEARCH QUESTION 4: HOW DO TEACHERS DEVELOP TPACK AFTER 
THEY HAVE BEEN SUPPORTED? 
 

3. Suggestion: Why did you choose the ICTs used in the lesson? 
 

4. Do you believe it was suitable for the content covered? 
 

I. How and why do the technologies used in this lesson were most suitable for the 
content objectives? 

II. Did the ICTs used, improve the teaching strategy employed?  
Please explain. How does the ICT used improve the teaching strategy?) 

III. Can you briefly explain how do teaching method, ICT and learning objectives fit in 
this lesson? (Suggestion: Can you explain how you integrated ICTs with your 
teaching methods and learning objectives?) 

IV. How has ICT changed your perspective on teaching and learning? 
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5. RESEARCH QUESTION 5: WHY DO NATURAL SCIENCE TEACHERS IN 
GRADE 7 DEVELOP TPACK THE WAY THEY DO? 
 
I. Why did you decide to use ICT in your teaching? 
II. How has ICT changed your perspective on teaching and learning? 
III. Can you reflect on your initial experience in the use of ICT and how it has 

affected the way you use ICT in the followed lessons? 
IV. What do you think of the way you initially used ICTs in your classroom? Has it 

affected the way you use ICTs in subsequent lessons? How? 
V. When planning to use ICT in your teaching, what were your personal objectives? 
VI. What opportunities, if any, have the use of Technology in your classroom 

presented to you? 
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Appendix 11:  
Language Clearance Certificate 
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Appendix 12:  
Semi- structured Interview Transcripts 

Miss Mbambo’s transcript. 

Interviewer: “ Morning Miss, thank you for allowing this time for this interview. I know 
how busy you are. 

Miss Mbambo: Morning Sir, it’s okay. I thought we should get it over and done with 
(Laughs). 

Interviewer: “Okay, thanks again, I think we should get started so I don’t take too much 
of your time. Tell me, what made you decide to start using ICT in your teaching?” 

Miss Mbambo:“Information Communication Technology helps me not to spend more time 
writing on the chalkboard” “I started to use digital projector because it made my work 
easier. I have too much work load and using digital projector during my teaching relieves 
pressure and at the same time my learners’ focus is drawn towards a lesson 

Interviewer: In your opinion, do you believe ICT can be used to enhance the teaching 
and learning of Natural Sciences? 

Miss Mbambo: ICT enhance learning as well as teaching because learners get to excess more 
information via technology even if they didn’t understand me as a teacher in class, by 
watching video clips which draws their attention and focus. Another advantage is that 
learners can have excess to these videos and watch them over and over at their time. That 
means learning has continued even outside the classroom setting. ICT can change the way of 
thinking as we know they get different version of information explained to them by different 
people which will instil understanding of a particular topic. 

Interviewer: What role does technology play in the teaching of Natural Sciences in terms 
of Content delivery? 

Miss Mbambo: “Technology simplifies topics to learners with less time. For example, if I were 

to explain about earth revolution around the sun, when learners see a video or animated 

pictures showing the movement of the earth, that will help learners not to forget the information. 

I also believe ICT can help especially in the topics that have many misconception or topics that 

abstract information like term 1 work on fertilisation and pollination ” 

Interviewer: How was your experience of Implementing ICT learning in your classroom 
after the support?  

Miss Mbambo:”Wow you know to tell you the truth, I was a bit skeptical about participating in 

your study. The session was very helpful to me and thank you for that. Right now I am able to 

use different strategies for teaching and be able to introduce or teach topics in different ways. 

My notes are more detailed and straight to the point. The most interesting part that always 

frustrated me was to format a picture after pasting on MS Word. I look forward to setting my 
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assessment. Oh! Another thing, downloading videos on YouTube, now I will teach my learners 

easy with these videos. Remind me again, what is that program you told me about? The one 

that made things to move (Pause for me to answer) Yes! PHET Simulator. I know how to use it 

as well. Very happy about that.  

Interviewer: In your own experience, do you believe the use of ICTs prove to be a better 
method of teaching as compared to the traditional methods of teaching? Why? 

Miss Mbambo: “From my observation and experience, technology enhanced learning is much 

better because I have seen learners who are not that bright in the classroom catch up more 

when they see pictures and video clips.” I have noticed that attention or focus on the learners 

is drawn and they get eager for more information when learning with technology as compared 

to traditional method where there is lot of theory” 

“In traditional method learners are less focus as more time is spend on writing on the board 

than explaining important information. This means traditional method is more time consuming 

and less fun for the learners. Learners real enjoy watching colorful animated images and 

videos; it makes them look forward to learning and makes them not to forget information. You 

know technology helps learners to learn by seeing objects’ move while it is being explained by 

teacher. This will help to retain the knowledge gain on the lesson. Even learners that are 

struggling in the classroom are able to catch information easily as compared to be taught in a 

traditional method.” 

1. RESEARCH QUESTION 4: HOW DO TEACHERS DEVELOP TPACK 
AFTER THEY HAVE BEEN SUPPORTED? 

Interviewer: You used projector in most of your lessons, is there any other technology 
you have used before? If there are any, which one do you thing is more suitable? 

Miss Mbambo: I have never used any other technology tool in my lesson before.  

Interviwer: You mean you have never even used a cellphone to show learners something 

educational? 

Miss Mbambo: Oooh! I have done that. Compared to using a projector, projector is way better 

as it helps to explain concepts better. In the Presentation I can include notes for everyone to 

see. When you many classes like I do, it reduce the workload of keep rewriting the same thing 

in every class I will teach. And for the fact that once I prepare these presentation, I will have 

them for a very long time makes this the best resource to use. Now armed with the new 
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knowledge gained in the session we had. My slides will be more interesting and support all 

learners level of understanding as they will have animated pictures and simulations. 

Interviewer: How does the ICT used improve the teaching strategy? 

Miss Mbambo: Teaching using digital projector makes my teaching easy and enjoyable for me 

and my learners. My teaching has improve in a way that because Technology reduces time to 

explain complex topics, even during these times of COVID-19 with less contact times I manage 

to finish my curriculum. Even if I don’t finish, but I can rest easy knowing what my learners 

have learnt will be retained in their minds. Results have also improved as that is an indication 

of improved teaching strategy. Learners’ participation has increase a lot as learners are more 

engaged therefore they have a better understanding and participate better. 

Interviewer: Can you briefly explain how do teaching method, ICT and learning 
objectives fit in this lesson? 

Miss Mbambo: “Lesson planning is one of the critical part of the teaching and learning. So to 

fit all these together need proper planning. Example. If I will be teaching phases of the moon, 

the objective in this lesson will be to ensure they can name all phases and understand their 

shapes. Obviously I will need spherical shapes as resources and appropriate video showing 

how they change. That means now the teaching approach will be a leading method but if I will 

be teaching electrical conductivity, I will use simulators you showed me and my teaching 

method will be demonstration method. So it depends on the topic you see.  

2. RESEARCH QUESTION 5: WHY DO NATURAL SCIENCE TEACHERS IN 
GRADE 7 DEVELOP TPACK THE WAY THEY DO? 

Interviewer: How has ICT changed your perspective on teaching and learning? 

Miss Mbambo: “Technology has relieved stress level of running short of methods of example 

to include in my lesson. Technology is full of fun, more educational and informative. Going to 

class was very stressful at times, now I look forward to it. I really enjoy my teaching of Grade 

7 Natural Sciences.” 

 

Interviewer: Can you reflect on your initial experience in the use of ICT and how it has 
affected the way you use ICT in the followed lessons? 

Miss Mbambo:” When I started using digital projector in my teaching, I was very nervous in 

my first lessons. I was thinking what if things go as I planned in front of the learners. I got used 



125 | P a g e  
 

to it but after the session we had, I am full of confident, I look forward to going to class. I can 

tell that my learners are really enjoy my latest lessons now.  

Interviewer: When planning to use ICT in your teaching, what were your personal 
objectives? 

Miss Mbambo:”At first I wanted to use projector to write corrections for my IsiZulu subject. I 

used to write lots of corrections on the board, then go to another class and write the same thing. 

It was time consuming and exhausting for me. Then I started to write these corrections on my 

laptop to project to my learners. When I saw how much time I had saved up, that is when I 

thought I should do the same with my Natural Science lessons. So I can say I wanted to minimize 

the time used to write on the chalk board. After successful using it in the classroom my 

objectives now is ensure I give my learners an equal chance to learn Natural Sciences using 

little time.  

Interviewer: What opportunities has the use of Technology in your classroom presented 
to you? 

Miss Mbambo: “Oh Yes! I am now able to use computer to type my assessment. I can include 

pictures on my assessments. I used my computer to punch marks on SASAMS and do print out 

analysis of my subjects. Ey! There a lot I can think of. My class administration work like class 

list and typing class timetable. More importantly, I get to store my work on the computer. 

Technology has presented many opportunities for me.   

Interviewer: Thank you very much for your time Miss. 

Miss Mbambo: You are welcome and hope we are now done right. 

Interviewer: Yes we are done for now. Thank you again and have a good day. 
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Interviewer: Hi Mem, Hope I didn’t call at the bad time. 

Miss Shandu: Hi Sir, no it’s fine. Let me get to the quiet area.  

Interviewer: Okay. I will hold. 

Miss Shandu: “Okay we can start now. Is it okay if I refer to my notes I made here? 

Interviewer: Yes it’s fine.  

Miss Shandu: Okay lets start. 

Interviewer: I understand you have using ICT to teach for quiet sometimes now, what 
made you decide to start using ICT in your teaching? 

Miss Shandu: “ICT is a good platform of replacing chalkboard with good gadget that will 
make learners more enhanced and eager to learn. It also makes it easy to use classroom time 
more efficient and more interactive exercises during teaching and learning. The use of ICT in 
teaching Grade 7 Natural Sciences saves a lot of time as compared with using normal 
chalkboard for teaching and learning and instead of using textbook use a computer”. 

Interviewer: Do you believe ICT can be used to enhance the teaching and learning of 
Natural Sciences? 

Miss Shandu: “Yes! Technology can be used to enhance teaching and learning as it provides 

different opportunities to make learning more fun and enjoyable using pictures and audio, 

teaching same thing in a new way. Using Technology can make a student least favourite subject 

become more interesting to them by using virtual lesson videos to capture students’ attention. 

For example, explaining photosynthesis using virtual pictures is simple for learners to 

understand” 

Interviewer: What role does technology play in the teaching of Natural Sciences in terms 
of Content delivery? 

Miss Shandu: “I believe that ICT plays a vital role in terms of content delivery. Delivering 

information using technology makes it easy for teachers to deliver content as compared to using 

textbook. It also makes a lesson to be more democratic than teacher-centred. Both teachers and 

learners are engaged more in the lesson. Therefore, teaching and learning will be more fun and 

enjoyable for both parties thus making learners more active in the lesson” 

Interviewer: How was your experience of Implementing ICT learning in your classroom 
after the support?  

Miss Shandu: ““The implementation of ICT learning after the support has been of great 

success. I gave me a platform to learn and to be more confident in terms of content delivery and 

also in teaching as a whole. I’m confident in my teaching using digital projector. My learners 

are also learning more and participate eagerly and more actively.” 
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Interviewer: In your own experience, do you believe the use of ICTs prove to be a better 
method of teaching as compared to the traditional methods of teaching? Why? 

Miss Shandu: “Technology enhanced lesson is better that traditional method. Technology 

provides more platforms for learners to observe and learn about things they see using virtual 

images. It also gives a platform to explain content using virtual images rather than using a 

textbook. When using a textbook, it is more theoretical than technology that makes it more 

virtual and easy for learners to understand concepts.” 

1. RESEARCH QUESTION 4: HOW DO TEACHERS DEVELOP TPACK 
AFTER THEY HAVE BEEN SUPPORTED? 

Interviewer: You used projector in most of your lessons, is there any other technology 
you have used before? If there are any, which one do you thing is more suitable? 

Miss Shandu: “I have used a tablet, smartphone and laptop only. Digital projector is more 

suitable. It draws learners’ attention and makes them eager to learn and they can all see at the 

same time and pictures are big enough to make them understand easily.” 

Interviewer: How does the ICT used improve the teaching strategy? 

Miss Shandu: “Using digital projector has improved my teaching. It is now easier for the 

learners to understand content and it is also easier for me to explain complex topics. It saves 

teaching time by summarizing and explaining using slides and with the help of virtual images.” 

Interviewer: Can you briefly explain how do teaching method, ICT and learning 
objectives fit in this lesson? 

Miss Shandu: “When planning my lessons; my goal is for my learners to have a better 

understanding of each and every concept, to be able to grasp faster than learning using a 

textbook. My objectives of the lesson are what guide me on the ICT resource to use. If it is a 

topic that will need a video, I will go online to look for the suitable video to use. When I use a 

video, my teaching method will be that of facilitating instead of lecture method.” 

 

2. RESEARCH QUESTION 5: WHY DO NATURAL SCIENCE TEACHERS IN 
GRADE 7 DEVELOP TPACK THE WAY THEY DO? 

Interviewer: How has ICT changed your perspective on teaching and learning? 
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Miss Shandu: “It has changed my perspective a lot. I used to see teaching as stressful 

sometimes, now it is more fun and enjoyable. It is now easier for both parties in teaching and 

learning.” 

Interviewer: Can you reflect on your initial experience in the use of ICT and how it has 
affected the way you use ICT in the followed lessons? 

Miss Shandu: “Before I did not get enough information on how to use technology to make my 

teaching more efficient and more understandable to learners. Right now I can be able to 

develop my own slides. Now I can be able to add pictures, virtual images and notes to each and 

every lesson.  

Interviewer: When planning to use ICT in your teaching, what were your personal 
objectives? 

Miss Shandu: “My objective in using ICT was to improve Grade 7 Natural Sciences results. I 

have an understanding that not all learners learn the same. Others learn through observation 

while others learn through listening. With the use of digital projector, I was hoping to reach 

out to all the learners in my classroom. I also wanted to grab learners’ attention through the 

use of videos and these moving pictures.” 

Interviewer: What opportunities has the use of Technology in your classroom presented 
to you? 

Miss Shandu: “The use of ICT has minimized the use of paperwork at school. The information 

is now stored safely in the system. I can type my assessments and they are more presentable.  
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Miss Khumalo’s Semi-structured interview transcript 

Interviewer: Hi Mem. 

Miss Khumalo: Hi Sir 

Interviewer: Can we do our interview now if you are not busy? 

Miss Khumalo: “Okay. It’s fine, I just finished what I was doing. 

Interviewer: Okay. Let’s start. 

Miss Khumalo: Shoot!. 

Interviewer: I understand you have using ICT to teach for quiet sometimes now, what 
made you decide to start using ICT in your teaching? 

Miss Khumalo: “Technology has made it easy for me to work at home, I would download 
some software to use at home. It has also help make my teaching easy as I don’t have to 
repeat things over and over to my kids” 

Interviewer: Do you believe ICT can be used to enhance the teaching and learning of 
Natural Sciences? 

Miss Khumalo: “Yes indeed’ ICT has helped promote better understanding for me and my kids. 

As a teacher, internet has also help me to find more information that will help me with the 

content I did not understand myself. This will make it easy to explain it to my kids if I understand 

it better. I have downloaded some visual images and used them in my classroom and it has 

helped to explain content better” 

Interviewer: What role does technology play in the teaching of Natural Sciences in terms 
of Content delivery? 

Miss Khumalo: “I can explain content easily and better using visual components I find on the 

internet” 

Interviewer: How was your experience of Implementing ICT learning in your classroom 
after the support?  

Miss Khumalo: “The support session we had did help me learn how to transfer videos and 

photos from my cell phone and the internet to my laptop. This newly found knowledge has made 

it easy to download videos and images from the internet and then transfer them to my laptop to 

use in the lesson.  This has helped to improve how I teach my learners and helped improve 

learner’s understanding of the topic” 

 

Interviewer: In your own experience, do you believe the use of ICTs prove to be a better 
method of teaching as compared to the traditional methods of teaching? Why? 
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Miss Khumalo: “In my personal experience, I prefer a teaching method that includes ICT. This 

is because technology enhances teaching by not only teaching theory, but also illustrating to 

learners what happens in real life. it also gives ideas to learners as to what is happening in real 

life. I also believe it can even take learners thinking ability to a higher level of thinking” 

1. RESEARCH QUESTION 4: HOW DO TEACHERS DEVELOP TPACK 
AFTER THEY HAVE BEEN SUPPORTED? 

Interviewer: You used projector in most of your lessons, is there any other technology 
you have used before? If there are any, which one do you thing is more suitable? 

Miss Khumalo: “Yes I have used another technology before. 

Interviewer: Which one did you used? 

Miss Khumalo: I previously used a laptop only but I strongly believe a digital projector saves 

time for me. I had to also write notes on the board which consumed a lot of class time. By using 

a digital projector, I no longer have to write notes on the board for learners. When there is no 

electricity, I could teach then print notes for the learners later.” 

Interviewer: How does the ICT used improve the teaching strategy? 

Miss Khumalo: “The use of ICT in teaching has improved my ability to capture my learners’ 

attention. My learners are more interested and pay more attention when I’m teaching. The 

media used in the lesson capture their concentration. It makes them pay more attention during 

the lesson, thus making content delivery easier. 

“When I use a digital projector, my learners are intrigued and they pay more attention than by 

simply listening” 

Interviewer: Can you briefly explain how do teaching method, ICT and learning 
objectives fit in this lesson? 

Miss Khumalo: “I always check and download relevant pictures and videos and use them in my 

lesson” 

 

2. RESEARCH QUESTION 5: WHY DO NATURAL SCIENCE TEACHERS IN 
GRADE 7 DEVELOP TPACK THE WAY THEY DO? 

Interviewer: How has ICT changed your perspective on teaching and learning? 
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Miss Khumalo: “I believe using ICT has made my teaching more interesting for learners and 

for me as a teacher and using resources from internet has made it easier for me to explain 

difficult concepts.” 

Interviewer: Can you reflect on your initial experience in the use of ICT and how it has 
affected the way you use ICT in the followed lessons? 

Miss Khumalo: “I can now make my teachings more interesting. That is because now I can use 

resources that learners can see clearly. My teaching skills have improved a lot compared to 

before. I feels as though I’m now the best teacher.  

Interviewer: When planning to use ICT in your teaching, what were your personal 
objectives? 

Miss Khumalo: “I wanted to get learners the best education that they can sustain for a very 

long time. The education that can be compared to these model c schools. I just wanted to give 

them that kid of experience” 

Interviewer: What opportunities has the use of Technology in your classroom presented 
to you? 

Miss Khumalo: “Ever since I started using technology, I can now type my own papers, 
download my own teaching videos, keep the records of assessments in my computer and 
lastly, it has help me with time to help my struggling learners. 
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Annexure A: 
Teacher’s lesson Plans  

Miss Shandu’s lesson plan 
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Miss Khumalo’s lesson plan 
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Miss Mbambo’s lesson plan 
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Annexure B: 
Participant Teachers’ portfolios 

 

Miss Shandu 
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Miss Khumalo’s portfolio 
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Miss Mbambo’s portfolio 
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