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ABSTRACT 

 

SUMMARY OF THESIS 

Today's teachers are faced with multiple responsibilities in the educational environment. Not only are 

they expected to perform teaching-related tasks, but also to complete multiple forms of 

administration, preparation, and other extra-curricular activities. This leaves little time for actual 

teaching and instruction: a teacher’s most important role at school. 

 

Fortunately, the introduction of technology in schools could aid teachers by providing more organised 

and easily accessible ways of addressing this challenge. The purpose of this research project was to 

identify the specific administration and managerial tasks that teachers need to perform as part of 

their teaching practice, and also to investigate the different ways that the use of tablets could save 

teachers valuable teaching time. The data collection involved three different cases at three different 

schools where teachers were interviewed regarding the use of their tablets for practice-related tasks. 

The results showed that the incorporation of tablets could indeed aid teachers in their teaching 

practice, but also highlighted the importance of adequate training and support.  
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CHAPTER 1: INTRODUCTION 

 

1.1. INTRODUCTION 
 

The concept of ‘teaching’ plays an important role in human existence. Many descriptions of this 

concept exist throughout the literature. An example of such a description is provided by 

Schulman (1987:9): 

“A teacher knows something not understood by others, presumably the students. 

The teacher can transform understanding, performance skills, or desired attitudes 

or values into pedagogical representations and actions”.  

 

Danielson (2011:1) describes this concept in another way, by referring to metaphors relating to 

other occupations. She views teaching as a combination of business management, human 

relations, and theatre (2011:5). By acting as a business manager, a teacher sets goals for her 

learners and then does her best to guide them in reaching these goals. By using skills related to 

human relations management, a teacher needs to understand the dynamics of her class. She 

needs to consider each individual, their strengths and weaknesses and work towards 

establishing a healthy working relationship with each of them (Danielson, 2011:5). Lastly, 

Danielson compares a classroom to a theatre: just as the director of a play needs to co-ordinate 

all the actors, stagehands, props and audience, a teacher needs to create an atmosphere where 

all the planning, resources and scripts come together. Likewise, the expectations and pressures 

are immense.  

 

Most people are able to identify with a situation in which they were dependent on teaching in 

one way or another, be it in the form of a teacher, colleague, friend or parent. Van Niekerk 

(1997:289) describes the purpose of teaching as “Providing an appropriate context against 

which new knowledge can be interpreted.” Teachers have a special type of responsibility when 

it comes to knowledge because they serve as the primary source of the learner’s 
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understanding. Without teachers, learners would not be able to acquire the necessary 

knowledge, ask relevant questions in order to aid comprehension, and receive feedback on 

their efforts. Thus, the role of the teacher is extremely important (Shulman, 1987:9). This study 

focused on teachers, as well as their responsibilities, efforts and the challenges they are faced 

with as part of their teaching practice. There was less focus on the learners, and more focus on 

teachers’ personal approach and experience as related to their teaching practice. Various cases 

were consulted, each in a different educational context, in order to get a better understanding 

of the teachers’ work environment and also how they have overcome these practice-related 

obstacles. While some rely on traditional means of performing these tasks, other have turned 

to technology integration. 

 

Chapter 1 serves as an introduction to the research study. This chapter provides a short 

summary of the rationale behind this study as well as the methodology and limitations 

involved.  Figure 1.1-1 illustrates all the sections to be discussed as part of this chapter: 
 

 

 

 

 

 

 

 
 
 
 
 
 
 
 
 
 
 

Figure 1.1-1: Outline of Chapter 1 (Researcher’s own design)  
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1.2. REASON FOR RESEARCH 

 

After teaching, or imparting knowledge, the results are then evaluated. When it comes to the 

outcome of effective teaching, Noddings (2003:242) refers to Aristotle’s explanation that the 

best measure of teaching can be found in the learners’ results, rather than in the teacher 

themselves. The taxonomy developed by Bloom, as cited in Munzenmaier and Rubin (2013:5) 

can serve as an instrument to assess teaching and thinking outcomes. 

  

Teachers and learners currently find themselves in the 21st Century, which has its own unique 

challenges that are very different to those encountered during the previous century. Teachers 

are faced with increasing demands to not only provide learners with useful information, but 

also to prepare them for a rapidly changing 21st Century (Darling-Hammond, 2006:1). This 

implies that teachers need to develop their own 21st Century skills in order to keep up with 

their learners.  

 

Teachers need to answer three important questions regarding their teaching practice in the 21st 

Century: 

a)    How can I manage my teaching practice effectively in order to have more available   

teaching time? 

b)       How can I improve my own 21st Century skills in order to understand and adapt to the 

learners in my class? 

c)         How can the use of technology possibly aid my teaching practice? 

 

Furthermore, educators’ first priority should be teaching. One would think that this task would 

take up most of their time, however, the success of teaching depends on the various tasks that 

have to be performed before actual knowledge transmission takes place. These tasks include 

planning, administration, evaluation, correspondence with parents and other teachers, and the 

school. Evaluative records need to be kept of the learners’ progress, school surveys and reports 

need to be completed, and textbooks need to organised and managed. Clearly, the picture of a 
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teacher spending enough time with the learners, answering questions and introducing them to 

a wealth of new knowledge and skills is not portrayed in its entirety.  In addition to an already 

full job description, the context in which these traditional duties take place has changed 

dramatically. 

 

1.2.1. PROBLEM STATEMENT 

 

Being a teacher today encompasses much more than merely conveying information or teaching 

new skills. Teachers are entrusted with a variety of additional responsibilities that take up much 

of their essential teaching time. These responsibilities include lesson planning, corresponding 

with parents, the recording of marks, setting assignments, and carrying out assessments. If 

teachers can find a way to complete these tasks more efficiently, more time will be available to 

teach and help learners. Although there are more traditional organisational considerations that 

could be taken into account, it seems only natural that technology should also be considered as 

a possible solution to address the problem that teachers face regarding a lack of time. In this 

day and age, life without the use of technology is unimaginable, technology has become more 

common in our social lives, work environments and most educational settings.   

 

The use of digital technology for the completion of teaching practice-related tasks could not 

only save time, but also eliminate the unnecessary use of paper. All communication could take 

place via a network instead of through printed agendas and memoranda. Parents and 

colleagues could be contacted via email or messages rather than using hundreds of 

photocopied letters. 

 

In conclusion, the purpose of this research project was to identify the specific administrative 

and managerial tasks that teachers need to perform as part of their teaching practice, as well as 

to investigate the different ways that the use of tablets could possibly serve as a solution to this 

lack of available teaching time. 
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1.2.2. RESEARCH QUESTIONS 

 

The following research questions serve as the starting point for this study. Various 

considerations, such as the choice of a conceptual framework and methodological decisions, 

depend on these questions: 

 

1.2.2.1 Primary research question: 

How can the use of a tablet support teaching practice in the FET phase? 

 

1.2.2.2 Secondary research questions: 

Question 1: What tasks are associated with teaching practice? 

Question 2: What challenges do teachers experience as part of their teaching practice? 

Question 3: How do teachers use tablets to support their teaching practice? 

Question 4: What 21st Century skills are demonstrated by teachers using tablets in their 

teaching practice? 

 

1.2.3. PURPOSE STATEMENT  

 

The purpose of this study is to place the tablet within a teaching practice context that is focused 

on the teacher as the primary person performing organisational and administrative tasks. 

Teaching, or pedagogy, may be mentioned, but will not be viewed as a focal point in this study. 

 

1.2.3.1 Research Objectives   

The objectives of the research are to provide: 

a) A list of 21st Century skills that each teacher needs to master in order to successfully use 

technology. 

b) A list of responsibilities that form part of a 21st Century teaching practice.  
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c) Create a model that illustrates the managerial responsibilities associated with a teaching 

practice.  

1.2.4. IMPORTANCE OF THE STUDY 

 

The findings of this study aim to contribute to the teaching practice of every teacher who has 

additional administrative responsibilities to deal with, therefore, suggestions regarding the use 

of a tablet in this area will be provided in Chapter 5.  If a tablet computer, as an example of a 

mobile technology device, can be proven to help teachers manage their practice and subject 

more effectively, they will be better equipped not only to use technology, but also to apply 

their 21st Century skills when dealing with their learners and personal lives.   

 

1.3. CONCEPTUAL FRAMEWORK 

 

A conceptual framework positions a study within the field in which it operates. It adds to the 

researcher’s assumptions by connecting a study to the applicable context in everyday life 

(Henning, 2004e:25). Henning (2004e:26) further describes a conceptual framework as “An 

alignment of the key concepts of the study”. 

 

For the purpose of this study, two separate models served as the conceptual framework, 

namely, the Technology, Pedagogical and Content Knowledge (TPACK) model, and the 

Technology Acceptance Model (TAM) (Legris et al., 2003:193).  Each of these models addresses 

technology integration in a different way.  

 

1.3.1. THE TAM MODEL 

 

The TAM model provides a generic perspective of the acceptance of technology and the steps 

involved, thereby making it a suitable model in referring to the integration of technology in 

education. The different stages in technology acceptance are illustrated in the form of a flow 
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chart (Figure 1.3-1), starting with the external variables that influence the ease of use and 

usefulness of technology, leading to the actual use of technology (Legris et al., 2003:191). 

 

 

 

 

 

 

 

 

 
Figure 1.3.1-1: Technology Acceptance Model (TAM) (Legris et al., 2003:193) 
 

1.3.2. THE TPACK MODEL 

 

While the TAM model is of a generic nature, the second model is focused on education. Harris 

and Hofer (2011:212) describe this model as a “highly specialized type of knowledge that 

supports multiple intersections of teachers’ knowledge of curriculum content.”  

 

According to the TPACK model, three contexts of teacher knowledge exist, namely, pedagogical 

knowledge, content knowledge and technology knowledge. These intersections are 

represented in the form of a Venn diagram that illustrates the three forms of teacher 

knowledge and the impact they have on each other (Graham, 2011:5). The TPACK model serves 

as an uncomplicated construct for researchers to study the influence of technology in 

education. All three of these knowledge types are necessary for teachers to be successful in 

their careers (Sahin, 2011:97).  

 

The multiple intersections representing teachers’ knowledge in the context of their teaching 

practice is illustrated in Figure 1.3-1. 
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Figure 1.3-1: The TPACK model, (Mishra et al., 2010:4) 

 
It seems that these models do not make sufficient provision for the influence of administrative 

and managerial tasks that teachers are expected to perform. Therefore, an additional model 

was created by combining the above mentioned frameworks. This new model is presented and 

explained in the final chapter.  

 

1.4. RESEARCH METHODOLOGY 

 

This is a brief overview of the research process to be implemented in this study.  The “research 

onion” (Saunders et al., 2015), illustrated in Figure 1.4-1, creates a visual and easily 

understandable representation of the whole research process from beginning to end. This 
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figure highlights the different categories of all the paradigmatic and methodological steps 

involved in planning a research project.  

 

 

Figure 1.4-1: The Research Onion, Adapted from Saunders et al. (2015) 

 

The various layers form part of the research process leading up to the final results, with each 

step being dependent on the previous level. An onion is an apt metaphor for this process 

because of its multi-layered structure. Each layer, like every step in the research process, gets 

smaller and more detailed as the outer layers are removed, starting with an abstract layer on 

the outside and ending with detailed and higher level decisions to be considered in the centre. 

Figure 1.4.-1 is adapted from the original research onion designed by Saunders, Lewis and 

Thornhill (Saunders et al., 2015) to illustrate each step that will form part of this specific study. 
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A challenge that is associated with the qualitative approach is the difficulty in generalising 

results. This means that the quality of the results may be compromised (Rolfe, 2006:304). 

However, this factor was overcome in this study by consulting as many sources as possible, and 

using a multiple case study strategy. The use of more than one form of data collection in this 

study added to the quality of the findings.  

 

1.4.1. PHILOSOPHICAL PERSPECTIVE: INTERPRETIVISM 

 

A philosophy questions the concepts underlying a specific field of research with the aim of 

creating a better understanding of that field (Burke, 2007:1). This is exactly what research 

comprises: questioning that which is already known and how an understanding about what is 

known is achieved, which, in turn makes it easy to understand why the selection of an 

appropriate philosophical perspective is the first step in planning a study. This step is extremely 

important as it steers researchers in a specific direction by providing them with a suitable lens 

through which to view their topics. Emig (1982:64) refers to a study’s chosen philosophical 

perspective as an “inquiry paradigm”, thereby fittingly describing the lens through which 

inquiry takes place.  

 

The most common perspectives are positivism, phenomenological, and constructivist, each with 

its own specific characteristics (Emig, 1982:65). The first of the three, the positivist paradigm, is 

also known as the most traditional and impersonal approach. This philosophical perspective 

views humans as passive contributors, not taking their personal opinions and experiences into 

account (Howe, 2001:201). Researchers, too, are regarded as unrelated to the object under 

study, making this perspective one that is based solely on scientifically proven facts (Krauss, 

2005:759). 
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Positivism served as the “classic” paradigm until an interpretive shift took place during the mid-

20th Century, moving away from the restrictions implied by positivism and focusing more on the 

role that individuals play in the construction of knowledge (Howe, 2001:201). Interpretive 

research, which emerged from the constructivist epistemology, attempts to holistically 

understand experiences and how these influence those affected by them, thus giving credit to 

the study of hermeneutics (Howe, 2001:201).  

 

In order to realise the aim of this study, an interpretive approach was used as it focuses on the 

understanding of teachers and how they create meaning from their different environments. All 

teachers have their own unique experiences when it comes to their teaching practice, and the 

use of a tablet within that specific setting. This is an abstract concept, which is not measureable 

in terms of a quantitative paradigm. Nieuwenhuis (2011n:55) adds that it is not possible to 

convert complex human problems into precise and systematic answers, thereby making the 

choice of an interpretive perspective the most suited approach to this study. 

 

1.4.2. RESEARCH DESIGN: QUALITATIVE RESEARCH 

 

The third decision that a researcher has to make is that of the design upon which the study will 

be based. Quantitative and qualitative methodologies are considered to be the main types of 

research design. The method is determined by the topic being studied, and how it is to be 

measured. It is important that the distinction between these two designs is made clear in order 

to truly understand which is more suited to a specific type of study. A key difference between 

qualitative and quantitative research is the choice of participants, or in the case of qualitative 

research, the ‘respondents’, which creates the idea of a detached and clinical type of 

interaction. When applying quantitative research, samples are selected by means of a random 

choice, while qualitative research uses purposive sampling aimed at selecting participants who 

meet specific criteria (Bhattacherjee, 2012:105).   
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According to the qualitative research design, it is believed that the world consists of different 

people, each adding their own unique opinions, attitudes and values to the situations that they 

encounter. These personal accounts are abstract sources of data that cannot be measured by 

means of a quantitative method. That being said, it is important that each participant’s 

subjective opinions, actions and contexts are clearly described in order for an accurate 

conclusion to be reached as part of the qualitative research process (Fossey, 2002:177). This 

statement is supported by Nieuwenhuis’ (2011n:55) statement that it is not possible to provide 

“systematic and theoretical answers for complex human problems.” Qualitative researchers 

take the whole context into account by immersing themselves in the lives and environments in 

which the participants find themselves.   

 

The biggest challenge associated with qualitative research is the validity of the findings 

produced, which could affect the generalisation of the results (Rolfe, 2006:304). A way of 

overcoming this problem is through the use of different data sources, which is why this study 

made use of a variety of participants from different school contexts, while collecting data using 

multiple methods as this ensured greater generalisabilty. 

 

Quantitative researchers are of the opinion that subjectivity has too great an influence on 

qualitative research, which also affects the generalisation of findings. This means that the 

researcher is often too emotionally involved in the study to produce objective results (Johnson 

and Onwuegbuzie, 2004:14). To prevent this from happening, all the recorded data is done in a 

passive manner without taking the researcher’s personal opinion into account.   

 

1.4.3. CASE STUDY STRATEGY: MULTIPLE CASE STUDIES 

 

A case study aims to gain an in-depth understanding of the specific phenomenon within an 

educational practice context in the natural environment in which it takes place (Seabi, 

2012:83). Yin (2003:1) goes on to explain that a case study adds to people’s opinions about 
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individuals, groups, organisations and phenomena. The focus of this study is on the teacher’s 

experience and use of a tablet to address teaching practice challenges.  

 

A multiple case study strategy was used as the research strategy in this study. Moore, Lapan 

and Quartaroli (Lapan et al., 2012:246) state that the use of multiple case studies often 

provides data that can be compared, and therefore, this could also be referred to as 

comparative case studies. Each chosen case is situated within its own unique educational 

setting, namely, a situation where the teacher and/or the learners have access to tablets as well 

as to schools with different demographic profiles. The use of tablets differs from one school to 

the next, which adds to the depth of the data collected and also provides possible patterns or 

reasons for the manner in which tablets are used in each specific context.  

 

1.4.4. DATA COLLECTION 

 

Qualitative research allows for data to be collected by using more than one method (Ary and 

Jacobs, 2010:431). This study made use of interviews and artefact analysis, as obtained from 

the nine participants, as the chosen methods of data collection.   

 

The main part of the data collection process consisted of a semi-structured interview 

conducted by the researcher with each participant (See Appendix F). The reason for choosing 

this type of interview was  twofold. Firstly, it provided the researcher with the necessary data, 

and secondly, it created  the opportunity for informal conversations to take place (Seabi, 

2012:89). These interviews were recorded by means of a tape recorder. The use of such a 

device made it possible for the researcher to not only record all the interviews to listen to later, 

but also to  focus on the small details of the interviews. These details included the particpant’s 

body language, pauses, and tone of voice. (Steinar, 1996:160). 
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1.4.5. POPULATION AND SAMPLE 

 

The diagram in Figure 1.4.5-1 illustrates the criteria used for the selection of participants in this 

study: 

 

 
Figure 1.4.5-1: Criteria used for participant selection (Researcher’s own design) 

 

This study was guided by a specific purpose, which made the use of a purposive sampling 

method the most suitable choice (Maree, 2010:178). As previously mentioned, this study 

focused on the use of a tablet (Criterion 1) as part of a teaching practice (Criterion 2) in the 21st 

Century. However, because teachers fulfil the important role of preparing learners for their 

careers after school, the Further Education and Training (FET) phase is the last phase in which a 

teacher has the chance of influencing learners with respect to their career preparations. FET 

phase teachers were considered for participation (Criterion 3). Thus, the criteria that had to be 

met included the following conditions: firstly, there was a focus on tablet usage; secondly, the 
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participating teachers had to be involved in incorporating tablets into their teaching practice, 

and thirdly, the teachers had to be teaching in the FET phase. After much consideration, it was 

decided that more depth could be added to the data collection by including information 

technology (IT) support staff as participants, because they form an integral part of the 

technology integration process, thereby, presenting another perspective.   

 

Nine participants were selected, two teachers and one IT staff member from each school. Each 

of the teachers used a tablet, in their own context, depending on the school’s level of tablet 

integration. To further elaborate on the data being collected, each teacher was also responsible 

for a different subject area, which, in turn, added its own unique challenges. The two teachers 

and one IT staff member at each school are represented in each of the following case studies: 

 

CASE A:  In the first case, the school selected was a public co-ed high school situated in a rural 

region of the Eastern Cape. What made this school an interesting choice was their use 

of tablets as part of the Council for Science and Industrial Research’s (CSIR) 

Information and Communication Technology for Rural Educational Development 

(ICT4RED) project, and the fact that it followed an agricultural curriculum. This meant 

that not only were all the learners and teachers provided with tablets, but subjects 

focusing on agriculture formed part of their curriculum, which differs from schools in 

urban areas. The learners were taught in English, which is a second language for most 

of the learners and staff members.  

CASE B: The school selected for Case B was an urban same-sex high school in Pretoria, 

Gauteng. At this school, teachers used tablets voluntarily and at their own cost. 

Afrikaans served as the instructional language, which was the home language of most 

of its learners and staff.  

CASE C:  For the final case, a private co-ed high school was selected. The teachers were 

provided with tablets and received the required training to use them, while the 

learners followed a “bring your own device” (BYOD) approach. This school followed an 
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Independent Examination Board (IEB) and governmental curriculum, and received 

instruction in English.  

 

1.4.6. DATA ANALYSIS 

 

The final part of the study, as illustrated by the research onion, is that of data analysis, which 

makes it the most important part of the research process (Saunders, 2003, Saunders et al., 

2015). Krauss (2005:763) mentions that, “It is its epistemological nature and assumptions that 

make qualitative data analysis a rich and often intricate exercise.” The type of analysis used is 

guided by the lens through which a study is viewed (Nieuwenhuis, 2011a:101). If viable results 

are to be obtained, it cannot be sufficiently stressed how crucial the planning of this specific 

part of the study is.  

 

Dey (1993:100) describes the process of finding the value in all the collected data in the 

following way: 

“We can try to create conceptual tools to classify and compare the important or 

essential features of the phenomena we are studying. This involves a process of 

abstracting from the immense detail and complexity of our data those features 

which are most salient for our purpose. ”  

 

The use of hermeneutics is an important factor to bear in mind in terms of data analysis as it is 

closely linked to the interpretation of data, especially the data collected by means of 

interpretive research and the influence of context. Hermeneutics refers to the way in which 

humans come to make sense of a complex whole by considering each part of that whole and 

the relationships between the parts that make up the whole (Klein and Myers, 1999:71). 

Gummesson (2003:485) confirms the above by describing hermeneutics as a spiral that entails 

the coherence and consistency of different parts of data in those cases where the data is 

collected using different methods.  
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In a research study where various participants are involved, the hermeneutic circle plays a role 

in the way that each participant creates their own meaning of the same concept, thus 

contributing to a collection of shared meanings (Klein and Myers, 1999). By using this kind of 

philosophical structure on which to base an interpretive study, the findings become more 

meaningful. 

 

Klein and Myers (1999:72) provide a list of seven principles related to the influence of 

hermeneutics on interpretive research, which will discussed in more detail in Chapter 3. The 

diagram in Figure 1.4.6-1  illustrates the steps performed in the analysis of collected data: 

 

 

Figure 1.4-2: Data analysis process, Adapted from Lacey and Luff (2001:6), Thomas (2006:241) and 

Leech and Onwuegbuzie (2007:579). 

 

The data collected was analysed according to the combination of methods presented by Leech 

and Onwuegbuzie (2007:579), Thomas (2006:241), and Lacey and Luff (2001:6). Firstly, all of the 

interviews were transcribed by the researcher. This was to ensure that no details were 

overlooked during the typing of the data recorded. By doing this, the researcher obtains a sense 

of the data that has been collected, and to which relevant notes can then be added in order to 

begin the analytic proccess (Steinar, 2007:169). All statements made during the recorded 

interviews, such as the repetition of phrases, sighing and stammering, were transcribed as this 

provided the researcher with more information about the participants’ experience during the 
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interview, especially when answering certain questions. As Steinar (2007:170) points out, these 

small parts of ordinary conversation can be relevant to the analysis of transcribed data.  

 

When qualitative data is analysed, the researcher’s goal is to summarise all that has been 

observed or heard. This is done by referring to common words, the identification of patterns 

and themes, and all other data that could help in understanding the messages emerging from 

all the information collected (Nieuwenhuis, 2011a:100).  There is no one definite way to analyse 

qualitative data. Nieuwenhuis (2011a:99) points out that most of the guidelines on how 

qualitative data should be analysed have the same common features. What is most important 

amongst all the different data analysis methods described in the literature is that the 

researcher should remember to focus on the initial research questions and the initial purpose 

of the research. In order to acieve the purpose of this study, the interview schedule was 

planned in such a way that the questions could be asked according to certain categories relating 

to the above-mentioned considerations. 

 

There are multiple ways of approaching the analysis of qualitative data. Leech and 

Onwuegbuzie (2007:563) refer to seven qualitative data analysis tools, which comprise the 

method of constant comparison, keywords-in-context, word count, classical content analysis, 

domain analysis, taxonomic analysis, and componential analysis (Leech and Onwuegbuzie, 

2007:563). Most of the above-mentioned techniques are similar to those describes by authors 

such as Thomas (2006:241). He  explains that the process of inductive data analysis is aimed at 

creating a small number of summary categories, which can be used to identifiy the most 

important aspects of the themes chosen in the raw data (2006:241). These are the themes that 

emerge from the transcribed interviews, which are already arranged in certain predetermined 

categories. A full description of the application of these steps in analysing the data in the 

current study will be provided in Chapter 4 as part of the data analysis and results.  

 

Thomas (2006:241) suggests using the following steps to approach the analysis of inductive 

data: 
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a) The interview schedule: 

The interview schedule is aimed at addressing topics brought forth by the initial 

research question and conceptual frameworks. This implies that the questions asked 

should, in turn, guide the participant towards providing information about these 

predetermined categories. By doing so, the collected data is already structurally 

organised before the analysis takes place. This adds to the concept of thematic analysis. 

An example of the schedule used for data collection is available in Appendix F. 

 

b) Preparation of data: 

The first step involves cleaning the data and formatting it into an uncluttered form. This 

makes it possible for all the excess information to be removed, leaving only that which 

can be used to add value to the study. An example of the preparation of data is the 

transcription of the recorded interviews into a textual format. This involves converting 

the data from an oral account to interpretive constructions that make it possible for the 

reader to deduct meaning (Steinar, 2007:165). By adding details, such as the 

observations made during the interview or demonstrations by the participant, the 

transcriptions become a rich source of data. 

 

c) Close reading of text: 

After the data has been reduced and adapted into an easily understandable format, 

researchers should re-read the text a few times until they become familiar with the 

context. However, the raw data should not be forgotten, as some information might 

have been overlooked. An advantage of using interviews as a form of data collection is 

the observation of the participants’ personal gestures such as laughing, sighing and 

visible facial expressions. These are all added as additional notes on the interview 

transcript, thereby making a further contribution to the analysis. Through continuously 

re-reading the transcript, the researcher will already by able to identify possible 

patterns and link the data into themes.   
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d) Coding of data: 

Coding is a systematic process by which certain meaningful segments of text, within the 

predetermined categories, are assigned a code or label. Nieuwenhuis (2011a:105) 

describes these codes as “collection points” for data that are of value. Codes can be 

established through multiple readings of the text, and are viewed as meaningful. For the 

pupose of this study, in vivo coding was used, which relies on codes derived from the 

text (Thomas, 2006:241). This being said, the researcher should still keep the research 

questions, objectives of the study and underlying frameworks in mind when identifying 

the codes. According to Basit (2010:144), these codes can be assigned to various 

amounts of text such as words, sentences and even whole paragraphs that can be linked 

with one another. 

  

For this specific study, the codes were created by counting the number of times a 

specific word or phrase was mentioned during the interviews and observational notes. 

Because the participants were asked similar questions, unofficial codes could be given to 

their answers. This means that although the codes were not pre-determined, they 

emerged from the text in the same way. The initial organisation of the interview 

questions, under specific categories, meant that the data was already themed to an 

extent. These themes were then used as headings for the different codes used. This 

process will be discussed in detail in Chapters 4 and 5. 

 

e) Creation of categories or themes: 

The fourth step includes a type of thematic analysis. As part of the thematic analysis, the 

raw data is analysed to identify commonalities and differences between different parts 

of the text. These themes were identified by organising the coded data into 

corresponding themes, after which the final comparison of data could take place.  

 

 



 

21 

 

1.4.7. ETHICAL CONSIDERATIONS 

 

An application for ethical clearance was submitted to the Gauteng Department of Basic 

Education (GDE) as two of the three cases studies were situated within this area. This study 

formed part of a collection of research projects, therefore, the GDE granted research approval 

collectively (see Appendix B). Due to the study’s affiliation with the ICT4RED project, the 

Council for Scientific and Industrial Research (CSIR) had already obtained the necessary 

permission from the Department of Basic Education in the Eastern Cape.  

 

The researcher also applied for ethical clearance from the University of Pretoria’s ethical 

committee. This application requires that each participant’s details are provided, including their 

identity. As data collection took place at schools, it was important that the school’s 

management or headmaster also received a letter of consent, along with the individual 

participants. In this letter, each potential participant was informed of the purpose of the study, 

its objectives, and their role in the study, as well as the opportunity to discontinue their 

involvement at any given time, without being penalised in any way.  Letters of consent were 

distributed to, and signed by, all those taking part in the interviews and possible class 

observations. A hard copy of all the completed research documents will be made availble to the 

University of Pretoria’s Faculty of Education for five years after the study has been completed, 

as well as to the Gauteng Department of Basic Education. 

 

1.5. DELINEATIONS AND LIMITATIONS 

 

During the study, the following limitations were identified: 

a) The ethical clearance process took longer than expected. In anticipation of the 

possibility of such a situation, the researcher made sure that all the letters of consent 

and data collection instruments were prepared so that field work could commence as 

soon as permission was granted.  
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b) When teachers were asked to demonstrate how they used their tablets to manage their 

teaching practice, the tablets were either not charged or not with them at all. This made 

the artefact analysis extremely difficult. By requesting that teachers take screenshots of 

the work done on their tablets, which were then sent to the researcher at a later stage, 

electronic artefacts could still be collected. 

c) Because this study formed part of a Master’s Degree thesis, the time-frame was limited. 

This did not provide for a second visit to Case A due to its distance from where the 

researcher was based. However, by making sure that sufficient evidence was collected 

during the first visit, sufficient data was available for analysis. 

 

1.6. DEFINITIONS 

 

Various subject- and methodology-related terms are used throughout the study. In order for 

them to be clearly understood, the following definitions are provided: 

Information and Communication Technology (ICT): ICT refers to the use of technological 

devices for the advancement of education in an ethical manner. Examples of such devices 

include computers, smart phones, tablets and any other form of modern technology (Kaware 

and Sain, 2015:25).  

Deductive research: This type of research starts with a testable hypothesis, which is either 

confirmed or disconfirmed by the collected and analysed data (Merriam, 2002: 38). 

Inductive research: In contrast to deductive research, Lodico, Spaulding and Voegtle explain 

that this type of research perspective uses the gathered information for the formulation of a 

theory (2006:5). 

Qualitative research: This research design is focused on the exploration of qualitative research 

by addressing validity, practicality and effectiveness by means of social research. It views the 

world as an unquantifiable context that extracts meaning from socially constructed opinions 

and experiences (Malterud, 2001:483). 
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Quantitative research: In contrast to qualitative research, quantitative research follows a 

systematic approach aimed at gathering and analysing numerical data for the generalisation of 

findings (Malterud, 2001:483). 

Hermeneutics: This research philosophy is mainly associated with a qualitative study, more 

specifically, the data analysis involved with this type of research (Nieuwenhuis, 2011a:101). 

 

1.7. CHAPTER OVERVIEW 
 

This study is organised in five chapters in the following order: 
 

Table 1.4.7-1: Outline of chapters for this study 

CHAPTER DESCRIPTION 

Chapter 1: Introduction and 

background 

A description of the study’s background and purpose, as 

well as a brief summary of the theoretical and 

methodological considerations.  

Chapter 2: Literature review The literature review provides a description of the 

different concepts and theories that form part of the 

research problem and methodology. 

Chapter 3: Methodology All the methodological steps are discussed in this 

chapter.  

Chapter 4: Data analysis and 

findings 

This chapter contains information on the research 

process and a discussion of the findings.  

Chapter 5: Conclusions and 

recommendations 

A summary of the research questions, research 

objectives, and literature study is provided in this 

chapter, as well as possible recommendations for future 

research.  

Source: Researcher’s own design. 
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CHAPTER 2:  LITERATURE STUDY 

 

2.1. INTRODUCTION 

 

Education is truly one of the most important, if not the most important, influence on our 

society today. Kumar (2008:556) explains that education does not merely entail the teaching 

and learning of specific skills, but more holistically, imparts knowledge, positive judgement and 

the ability to develop wisdom, whilst instilling habits and shared values. Research can certainly 

aid in finding new ways of approaching teaching practice in order to improve learners’ 

experiences and their results, and to also aid teachers in improving their pedagogy, 

administrative practice, skills, and knowledge. The diagram in figure 2.1-1 illustrates all the 

sections to be discussed as part of this chapter: 

 

 

Figure 2.1-1 Outline of Chapter 2 (Researcher’s own design) 
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For this study to be of value, it is important to fully understand the need for research to be 

conducted. In Chapter 1, certain research questions were identified. The literature studied 

guided the researcher in answering these questions by directing the study towards establishing 

the gaps that require further research.  

 

The different factors influencing the study will now be discussed. These include the South 

African educational context, teaching practice, technology integration, and 21st Century skills.  

 

2.2. SOUTH AFRICAN EDUCATIONAL CONTEXT 

 

It is important to consider the educational context in which South Africa currently finds itself, as 

it influences much of the experience and opinions expressed by those who work and live in the 

country. The following paragraphs attempt to provide the reader with a clear understanding of 

this unique environment. 

 

2.2.1. GENERAL DESCRIPTION 

 

Cohen, Manion and Morrison (2004:1) describe education as a context-specific and context-

dependent phenomenon, which emphasises the vital role that the settings or surroundings of 

this phenomenon play. Thus, the issues being studied cannot be explained without taking into 

account the context in which they happen. Since all data gathering was based on the South 

African situation, a clear picture should be painted of the context in which South African 

education takes place.  

 

During the previous century, South African education underwent many changes. With the end 

of Apartheid in 1994, the national government was faced with the challenge of rebuilding the 

educational system by addressing inequalities relating to urban and rural schools, gender, race, 

and different socio-economic classes (Christie, 2008:2).  
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As Spaull explains (2013:2):  

“In the years following the political transition in South Africa, the most important item 

on the national agenda was the social, economic and political integration of all South 

African people, particularly those marginalized under apartheid.” 

 

Before the first democratically elected government reshaped the educational structure in South 

Africa, it was mainly structured around race, and guided by the leadership of eighteen different 

educational departments. Each of these was responsible for a specific part of segregated South 

Africa (Chisholm and Bhorat, 2004:1). This changed in 1995 when the Department of Education 

(DoE) adapted to the country’s new provincial system and provided each of the now nine 

provinces with their own Department of Education. This was done in order to provide all South 

Africans with a non-discriminatory and fair education (Steyn, 1997:141). However, it is 

important to note that in most cases those schools that are considered “White schools” remain 

functional while those that serve Black learners are mostly dysfunctional, despite the 

abolishment of Apartheid in 1994 (Spaull, 2013:2).   

 

The Department of Basic Education (DBE) is responsible for managing education in the whole of 

South Africa by acting as a national body overseeing education in each of the provinces. While 

the DBE determines the national policy and curriculum to be followed, the provincial 

departments manage and administer education on a smaller, regional scale (Dlodlo, 2009:3).  

 

As for the management of individual schools, governing bodies were introduced and schools 

progressively moved towards a model of self-management (Christie, 2008:2).  This implied that 

each school established an internally elected governing body, responsible for a variety of tasks, 

including the school’s admission policy, the management of funds and resources allocated by 

the DBE, as well as recommendations to the Department of Education regarding the 

appointment of staff and teachers (Fiske and Ladd, 2004:6). 
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Some schools are completely independent from the DBE. These independent schools, falling 

under the Independent Schools Association of Southern Africa (ISASA) are free to follow their 

own mission, ethos, faith, curriculum, and examinations while basically being responsible for 

tasks similar to those of a DBE school’s governing body (ISASA, 2012).  

 

2.2.2. DEFINING TEACHING PRACTICE 

 

The concept of ‘teaching practice’ is a broad term, consisting of many different aspects.  

According to Van Niekerk (1997:297), “The teacher has to initiate, guide, control, lead and in 

the end, also evaluate all teaching and learning activities.” These responsibilities require a 

variety of organisational skills. Schulman (1987:1) adds another dimension to the concept of 

teaching practice by explaining that teachers’ ability to exercise effective practice is dependent 

on two factors, namely, the management of their classrooms, and the ideas that they convey to 

the learners. 

 

Larrivee (2000:293) describes the practice of teaching as something much more than 

accumulating skills and strategies, but rather the daily managerial decisions that a teacher 

needs to make. This statement refers to the leadership and organisational role that the teacher 

plays in every classroom. 

 

Danielson’s (2011:1) framework for teaching outlines four separate domains that form part of 

this process, namely, planning and preparation, the classroom environment, instruction, and 

professional responsibilities. Lai and Hamdan (2014:127) mention that an effective teaching 

practice is not only meaningful to the teacher, but also contributes to the educational world.  

 

Danielson’s (2011:27) first domain entails the way in which a teacher organises the content that 

it to be taught to the learners, which includes a deep understanding of the content, the 

pedagogy that is involved, and also the learners’ contribution to the learning environment. In 

the South African context, this would refer to all the research that a teacher does in 
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preparation for a lesson, for example, the creation of class notes, slideshows and also 

considering the instructional methods that she will be using to convey any new knowledge to 

the learners.  

 

The second domain is that of the classroom environment. While this factor does not directly 

affect the content taught to learners, it sets the stage for where they will be learning by 

providing an atmosphere that is conducive to learning, and where they feel safe and 

comfortable enough to ask questions and discuss the topics being presented in the class 

(Danielson, 2011:28). In South Africa, the need for such a classroom environment is no 

different. All learners need to feel that their teachers approach them with acceptance and care.  

 

As Danielson explains (2011:28), “Students are also sensitive towards teachers’ own attitudes 

toward their subject and their teaching, they are motivated by teachers who care about what 

they are doing.” In the South African context, this is no different, however, not all schools 

approach these domains in the same way. Many teachers are overloaded and overworked, 

which makes it difficult for teachers to spend enough time with each learner and truly live out 

the passion that they have for their subject. Furthermore, if the infrastructure of the classroom 

is not adequate, this too could influence the learners’ and teacher’s attitude towards teaching 

generally, and the subject more specifically. In many rural schools the classes are too big, 

meaning that the teachers cannot provide the leaners with the necessary attention, which 

directly affects their academic performance.   

 

The third domain identified by Danielson (2011:29) is instruction. This domain includes the 

actual interaction with learners that takes place in the classroom, thus the implementation of 

the first domain. By adequately planning, the learners will be involved and motivated to 

succeed. This is true in all educational contexts.  

 

Lastly, the domain of professional responsibilities, which forms a big part of the teacher’s 

administrational duties. They are expected to communicate with parents, keep record of the 
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learners’ progress, make sure that they also spend time on their professional development and 

show professionalism (Danielson, 2011:30). In The South African context, many teachers are 

expected to keep record of all communication with parents and also all interventions that might 

have taken place in an attempt to support the learners. All of these above mentioned tasks 

require paperwork that needs to be completed. 

 

Of course, a teaching practice cannot be viewed in isolation for it too will have to adapt to the 

requirements of the 21st century. When designing the various factors mentioned in each of the 

domains discussed by Danielson, teachers also need to consider how their planning, class 

management, instruction, and professional responsibilities will be influenced by not only 

technology, but the 21st century. This will be further discussed in Section 2.4. 

 

2.3. INFORMATION AND COMMUNICATION TECHNOLOGY IN EDUCATION 

 

The use of Information and Communication Technology (ICT) in education can easily be viewed 

as just another passing trend that involves learners playing on their tablets in the classroom, or 

teachers using the internet to find quick videos or pictures. However, ICT is starting to play an 

increasingly important role, not only in teaching, learning and our daily lives, but in 

globalisation in general (Assar et al., 2010:151). It gives educators the opportunity to integrate 

and interact with countless sources of information beyond geographical boundries (Majumdar, 

2015:1).  

 

What makes ICT different to more traditional educational approaches is its versatility and 

adaptability. ICT has the potential to unlock new opportunities in the classroom and the general 

education setting. It can be utilised to suit any subject, approach to teaching, or teaching style 

by incorporating different media types, learning objects, and resources. ICT can be defined as a 

manner of exchanging ideas and sharing knowledge via a global network (Mdlongwa, 2012:1). It 

also serves as an umbrella term for most communication devices including television (TV), 

radio, and cellular telephones. Kumar (2003:4) explains that it is only when such technologies 
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are applied for educational purposes that ICT can be considered as a sub-field of educational 

technology (Kumar, 2008:566). The latest technology can easily be considered as the only 

example of ICT, but Tinio explains that the concept of ‘technology’ in ICT also includes the more 

traditional examples, such as radio, TV and telephone. Both learners and teachers can benefit 

from the use of ICT in schools. If implemented properly, these two parties can gain increased 

motivation, active participation, knowledge and skills, responsibility and self-esteem, as well as 

increased collaboration (Mdlongwa, 2012:1). 

 

In the classroom, ICTs have the potential to create an enviroment that contributes to the 

acquisition of a variety of knowledge types, and to promote independence and responsibility 

among learners (Jedeskog and Nissen, 2004:37). Skills associated with the use of technology 

include analysis, creativity, and collaboration, which are greatly supported by the use of 

computers (Kipsoi et al., 2012:20). The above-mentioned skills form part of the 21st Century 

skills necessary for successful participation in the new knowledge economy (each of the 21st 

Century skills are discussed in more detail later in this chapter).  

 

Assar et al. (2010:114) state that, through the effective use of ICTs, the relevance of education 

becomes evident in an increasingly digital workplace. By integrating technology into schools, 

education has the potential to direct nations towards the information age without leaving 

anyone behind (Player-Koro, 2012:93). However, the impact of ICT does not end in the 

classroom. Through successful integration, ICTs can prove helpful in the management of 

schools, the assessment of performance, the use of physical and human resources, as well as 

the streamlining of operations (Kipsoi et al., 2012:20). Processes can be effectively planned, 

recorded and assessed through the use of technology. 

 

Developing countries are feeling the pressure from international economies and societies to 

respond dynamically to globalisation, especially through the integration of technology in 

schools (Assar et al., 2010:151). Educational barriers relating to geographic and cultural 

disadvantages can be addressed by including ICTs in such a way that all are connected and no 
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one is left behind. This could further contribute to the bridging of the digital divide caused by 

those that have access to technology and those who do not. According to Haddad and Jurich 

(2002:6), the inclusion of ICT in the classroom would add to the ideal that all members of 

society,  irrespective of their economic or pollitical background, could be provided with a 

minimum form of basic education, thereby giving them the opportunity to contribute to the 

world.   

 

2.3.1. A TABLET COMPUTER AS AN EXAMPLE OF ICT IN EDUCATION 

 

In recent years, many schools and higher education institutions have set their sights on mobile 

technology integration in the form of either laptops or tablet computers.  According to Tront 

(2007:36), many teachers are now turning to the use of mobile technologies to aid them in 

active and collaborative exercises. Tablet computers are ideal for encouraging learners to 

become involved in their own learning, making them self-thinking and active consumers of 

knowledge (Crompton, 2013:7). 

 

According to Stols (2008:38), a tablet computer can be described as “A notebook computer 

which allows the user to operate it with a digital pen instead of a keyboard or a mouse.” This 

function is certainly one of the most differential characters of a tablet computer in comparison 

to the use of a personal computer or laptop. The possibility of real time annotations made with 

a digital pen promotes learner involvement, improves learning, and can take place over a 

distance, while still incorporating many of the functions associated with a laptop (Tront, 

2007:37) 

 

As with any shift from traditional to more technological integrated education, planning and 

instruction need be adapted to incorporate the new functions of these ICTs and also 

accommodate possible challenges.  
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Aside from the use of a digital pen, another great advantage of using tablets, and technology in 

general, in the classroom is the promotion of a paperless environment. The electronic format 

makes it possible to store information digitally, improve the recording of assessments, keep 

track of assignments submitted, promote personalised feedback, and keep electronic copies or 

back-ups (Hayes et al., 2009:1). This creates an engaging classroom environment where 

learners do not feel the need to take notes mechanically whilst partially concentrating on the 

lesson, as they can actively contribute or take part in the learning process (Tront, 2007:39). In 

addition, learners have electronic access to all course material, records and feedback at any 

time. 

 

Unfortunately, very little reseach has been done on the different ways in which the use of a 

tablet computer could accommodate a teacher’s administrative and organisational teaching 

practice, as confirmed by Hayes and Adams (2009:2). 

 

2.3.2. CHALLENGES ASSOCIATED WITH ICT IN EDUCATION 

 

The effective integration of ICTs into schools is based on more than the mere provision of 

technological devices. Factors such as the curriculum, pedagogy, institutional readiness, the 

competence of teachers, and financing all influence the successful outcome of such an 

endeavour (Aktaruzzaman et al., 2011:114). Most teachers view the integration of technology 

as the mere use of a laptop or a digital projector in their classrooms, while in today’s society, 

ICT and the mediums used with it include so much more. Schools need to adapt to the 

requirements of the 21st Century’s information driven society in which they find themselves. 

Instead of focusing on the once off transmission of knowledge, educational institutions need to 

promote lifelong learning that encourages teachers and learners to constantly search, discover 

and apply critical thinking (Aktaruzzaman et al., 2011:114). However, before the goal of ICT 

integration can even be considered, the potential obstacles associated with ICT need to be 

identified and provided for.  
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Different sources provide a variety of ICT-related challenges, or barriers. Although these 

challenges apply directly to the geographical context in which some educational institutions are 

situated, such challenges can generally be categorised under the headings of infrastructure, 

learning content, teacher training, the leadership and policies involved in the implementation 

of ICTs in education, as well as frequent assessment. Each of these is described briefly in the 

following paragraphs: 

 

a) Infrastructure 

The first, and probably the most important factor is the necessary infrastructure and logistical 

considerations that need to be taken into account. ICT hardware, such as computers, 

projectors, smart boards and tablets need to be available and in a working condition. Schools 

also need to have safe and adequate facilities for the housing of devices and servers, as well as 

the charging facilities necessary for mobile technology. The availability of electricity and 

telephony is another critical factor, without which the use of internet and technology would not 

be possible, or would at least be limited (Kumar, 2008:558).  

 

Teachers need to be proactive and adaptable when it comes to the use of technology in the 

classroom. Action plans need to be in place for situations in which electricity might not be 

available, or where software or hardware problems could occur (Wepner and Tao, 2002:647). 

Many African countries still lack in this category, as most of them do not have the technological 

base to start with due to a lack of financial support, which places them in an already 

disadvantaged position. This makes the implementation of ICT interventions especially 

challenging (Kipsoi et al., 2012:24).  

 

b) Learning content 

Secondly, the learning content needs to be available in different languages, which would 

accommodate a variety of learners. This causes a problem when ICT is implemented in rural 

areas where most of the learners and teachers, who do not speak or use English, are 

confronted with software and content that are limited to the English language.  
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On a broader front, Espiritu (2007:4) recommends that school libraries focus more on the 

acquisition of electronic resources such as encyclopaedias, courseware and subject specific 

software. This will not only help the learners, but could also support teachers in the 

development of their critical electronic evaluative skills.   

 

c) Teacher training 

Teachers cannot be expected to teach learners using ICT if they themselves are not comfortable 

or experienced in the use of technology. To merely provide teachers with a laptop or tablet and  

expect them to suddenly start using it as part of their practice, without the necessary training, 

is unfair and limits the potential of ICTs.   

 

According to the standards for teachers, as stipulated by the International Society of 

Technology in Education (ISTE), they should be taught to use technology, gain technological 

knowledge, adapt their planning to accommodate technology and the curriculum, use 

technology to aid their assessment processes, and promote the social and ethical use of 

technology (Bucci et al., 2003).  

In short, teachers need to undergo the necessary training, which will enable them to reach 

certain educational goals through the use of ICT, whilst, at the same time, developing their own 

skills and that of their learners. The kind of training teachers receive is equally important. In the 

school where the teachers only received general tablet training, they tended to be less 

motivated about the application and use thereof in their own subject area. Very few of these 

teachers were confident enough to explore the possibilities of searching for information on the 

internet, locating new media and applications (apps) or exploring how they could incorporate 

subject material into their preparation.  
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Ideally, the training that prospective teachers receive as part of their general educational 

preparation at a tertiary level should provide them with the necessary exposure to ICT 

integration. This would ensure that they become more effective in using ICT in their own 

teaching practice and subject area (Kipsoi et al., 2012:24). 

Additionally, when it comes to actual teacher training, as mentioned above, the focus should be 

less on the traditional drill and practice method and more on the use of integrated applications 

(apps). By doing so, technology will not be used to merely perform rote teaching tasks, but 

rather to aid teachers and truly add to their teaching practice, and the learners’ learning 

experience (Kumar, 2008:558). Teachers cannot be expected to teach 20th Century content in a 

world requiring 21st Century results, pedagogy and teaching mediums. Subsequently, teachers’ 

lack of training in certain ICT-related skills reduces their ability to integrate technology into 

their teaching practice, as they feel incompetent and uncertain (Bingimlas, 2009:242).  

 

d) Leadership and policy 

Kumar (2008:558) states that the final important role that leadership plays in the support and 

management of ICT occurs not only before implementation takes place, but also during and 

after implementation. Managers play a vital role in the support of teachers’ and administrators’ 

use of ICT as they need to provide technical, administrative and institutional support to all staff 

implementing ICT in their teaching and/or administrative practice (Kipsoi et al., 2012:23).  

 

The training of managers and administrators is equally, if not more, important than that 

provided to teachers, as they, too, need to understand the implications and management of an 

ICT school environment. The successful integration of ICTs in education depends largely on 

actions taken at school level. New policies have to be drafted to ensure effective care and use 

of technological equipment.  

 

Many ICT managers in educational institutions have problems with factors such as a lack of 

time, the necessary technical knowledge and motivation to change already established 
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pedagogical practices, as well as any negative experiences with ICT that has could cause some 

embarrassment should the implementation be unsuccessful (Kipsoi et al., 2012). These issues 

need to be anticipated and addressed when planning for a switch to ICT integrated 

management, administration and teaching practice.  

e) Frequent Assessment 

Tront (2007:36) states that frequent assessment is necessary to evaluate the programme’s 

successes and failures, as this gives perspective to the goals that need to be reached, and also 

identifies rewarding future possibilities. 

 

2.3.3. INTERNATIONAL EDUCATIONAL TECHNOLOGY PROJECTS 

According to a report published by Tamim, Borokhovski, Pickup and Bernard (2015:2), various 

countries have already planned or started with the implementation of either tablet or 

technology integration programs aimed at improving educations in different ways. These 

projects were then listed according to the various continents. This section provides a summary 

of each continent and their contribution to global technology integration: 

 

 NORTH AMERICA 

The mobile learning initiative in both the United States and Canada are mainly lead by a specific 

school or district (Tamim et al., 2015:6). These projects are focused on the support of education 

through the use of mobile technology rather than the technology itself. A large-scale project, 

the L4All K–12 Regional Project, was launched in Canada in 2011 where schools and learners could 

participate voluntarily. Tablets were then distributed to special needs learners in Grade 9. Little 

data could be found after the initial launch of the pilot for this study (Tamim et al., 2015:7). 

 

In the United States, various projects were launched by independent school districts partnering 

with companies such as Microsoft and Samsung. Many of these projects are not only aimed at 

mobile learning, but also at empowering teachers through professional development and 

training (Tamim et al., 2015:7).  
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An example of a recent and ongoing technology implementation is a project called “Going 

Digital”, which was introduced to the Californian school district of Manteca over a period of 7 

years (2015:9). After realising that there was a need for a 21st century aligned approach, this 

district decided to research the possibility of improving the relationship between teaching and 

learning, whilst also preparing learners for a global future (2015:7). Talks were held in 2012 

with various stakeholders, after which the provision of adequate infrastructure and training 

programs were implemented. The project was official launched in 2015 and is expected to be 

completed by 2019.  

 

The main goals for both the teachers and learners involved were aligned with Bloom’s 

taxonomy. These included the development of communication and collaboration skills, critical 

thinking, and global awareness (2015:12). After much consideration, convertible tablets were 

the device of choice for this project. While the project is still in the early implementation phase, 

the conclusions drawn at the end of this project should be interesting.  

 

 SOUTH AMERICA 

Once again, reference is made to the private and public sectors acting as educational 

stakeholders in many of the mobile learning projects launched in this part of the world 

(2015:8). Problems, such as high numbers of learners failing, adult illiteracy and little or no 

access to education, are challenges that these stakeholders hope to address by providing access 

to learning technology (Lugo and Schurmann, 2012:7). Unfortunately, the situation regarding 

restricted technology use, which is enforced by government, complicates these initiatives. The 

continent’s access to the internet is scarce and expensive, making it considerably hard to 

connect with the rest of the world and gain access to additional educational sources and 

support (Lugo and Schurmann, 2012:7).  

 

One such a project is the Minha Vida Mobile (My Mobile Life) project, launched in Brazil in 

2008. This project aimed to address the lack of audio visual material faced by so many school in 
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the country (Lugo and Schurmann, 2012:53). Although no specific mobile device was used, the 

objective was to use mobile phones as a way of providing better access to audio visual material.  

 

A more recent project in Brazil, “Brazil Equip Teachers” was launched in 2014, and was 

designed to distribute 460 000 tablets, purchased by the Brazil Education Department, to 

teachers in schools that had internet access (Tamim et al., 2015:10). By providing these 

teachers with the necessary support, they could become ‘information hubs’. The type of 

schools used for this project included teacher training colleges and schools for learners with 

special needs.  

 

 EUROPE 

Not much priority is given to mobile learning in Europe. Although various Research and 

Development (R&D) projects have been commissioned by the European Commission, it has not 

yet been seriously considered by policy makers (Hylén, 2012:7). One country that stands out 

when it comes to the integration of mobile technology in education is the United Kingdom (UK). 

The United Kingdom has launched the most mobile learning projects, driven by support from 

the UK government and various research teams (Hylén, 2012:8). These initiatives are not all 

focused on tablet integration, but also include e-readers and other technology (REF, P14).  

 

Europe is currently investing in research on various fields in educational technology. An 

example of such research is the annually published Horizon report, which studies and predicts 

the types of technology that are likely to have an influence on global education in the next five 

years (Johnson et al., 2014:3).  

 

A British project where tablets were introduced to schools in twelve different cases was 

conducted in 2005. Data was collected from various schools, seven of which were primary 

schools, while the rest were secondary schools. The use of tablets was a rather new 

development in educational technology at that time, which meant that the schools did not have 
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much experience with the use of tablets, yet many interesting conclusions could be reached  

(Twining et al., 2005:1).  

 

These schools made use of both the slate and convertible tablet types. Additionally, the 

influence of context on each of the cases became apparent. For an even more in-depth study, 

each case considered the use of tablets in different subjects. These subjects included science, 

mathematics and art. 

 

 ASIA 

According to UNESCO, Asia is an extremely diverse region of the world that includes countries 

with varying degrees of ICT infrastructure, social infrastructure and ICT implementation (So, 

2012:9). Of course, the integration of ICT in each of these countries has different problems to 

address. Some of the rural areas are focused on providing their learners with access to basic 

education, specifically in the form of literacy education. Although many mobile learning 

projects have been launched, they are still ad-hoc and small in scale (So, 2012:14).  

 

In 2012, a tablet integration project was launched in India. The aim of this project was to 

provide tablets, funded by the Indian Government, to many learners across the country. Tablets 

would first be deployed to university students, after which secondary school learners would 

each receive a device. This would make it possible for learners to connect with other teachers 

from around the world, thereby gaining access to a vast amount of information while being 

situated in such a rural part of the world. The government was also set to provide teachers with 

the necessary training, thereby also empowering the teachers involved (Tamim et al., 2015:15). 

 

 AUSTRALIA 

As is the case in the rest of the world, Australia has paid much attention to the positive impact 

of tablets in the educational technology sector. A tablet integration project was launched in the 

State of Victoria where more than 700 iPads were deployed to leaners from nine schools 

(Tamim et al., 2015:20).   
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 AFRICA AND THE MIDDLE EAST 

The biggest influences on education in this region include poverty, varying political climates, a 

lack of qualified teachers, and inequality (Isaacs, 2012:7). Fortunately, thanks to increasing 

access to technology, specifically in the form of mobile phones, many countries in this region 

are recognising the positive impact of ICT integration on education systems (Isaacs, 2012:9).  

 

The role of educational technology, and the projects associated therewith, will be discussed in 

the following section.  

 

2.3.4. EDUCATIONAL TECHNOLOGY PROJECTS IN SOUTH AFRICA 

 

The development of technology, specifically education technology, is taking place at such a 

speed that the divide between those who have access and those that do not is becoming 

increasingly difficult to bridge, which is why there has been a growing emphasis on technology 

integration. However, this divide is not only about a lack of infrastructure and connectivity, but 

also includes the creation of local content, websites and ultimately, a knowledge generation 

(DBE, 2004:9). Haddad and Jurich (2002:6) find that by expanding the technological sphere, 

those who might have been previously excluded from technology integration will now be 

included.  

 

When it comes to ICT development in Africa, this technological reach is unevenly spread 

throughout the continent due to a variety of factors. The lack of developed infrastructure for 

the use of ICT is widening the gap between Africa and the rest of the world (DBE, 2004:9).  

According to Kipsoi et al. (2012:24), South Africa is one of the more developed countries, 

boasting some sectors of schooling that are already using ICT as part of their management and 

classroom practice, while others have only recently started to implement ICT integration. 
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While many schools in South Africa are moving towards technology integration, specifically in 

the form of laptop and tablets, others that are situated in rural, isolated parts of the country 

are not. Unfortunately, this is one of the reasons that South Africa, as part of Sub-Saharan 

Africa, is lagging behind other parts of the world when it comes to the incorporation of 

technology into its educational practice.  

 

Haddad and Jurich (2002:6) describe the reach of historically under-served individuals and 

groups as the “biggest challenge” faced by South Africa, despite a strategic thrust in education. 

These challenges exist due to the physical and cultural obstacles with which the country is 

faced. Under-served individuals and groups include those who are so thinly dispersed that they 

cannot be incorporated into regular classes, as well as adult workers who cannot attend classes 

regularly. 

 

The exclusion of Africa from the globalisation process due to its lack of ICT skills and knowledge 

might cause this continent to lag behind in some developments. This means that the State is 

missing out on a well-managed education system and, consequently, many of its citizens are 

losing out on the opportunities associated with a better education. Exclusion from the 

globalisation movement is something Africa cannot afford (Kipsoi et al., 2012:19). Most South 

African schools have been using the same teaching methods for the last few decades, despite 

changes in the curriculum and the availability of many technological developments that could 

potentially extend the educational opportunities of learning (Mdlongwa, 2012:1). Tinio 

(2003:19) argues that there is reason to be worried about the growing size of this digital gap, as 

the disparities between different technological groups are growing. This, in turn, influences 

divisions along economic, social, cultural, geographic and gender lines (Tinio, 2003:19). 

According to Aktaruzzaman et al. (2011:116), the integration of ICTs into the education sector 

could act as a potentially equalising strategy as it would benefit developing countries greatly 

with regard to their educational systems, policy formulation and other opportunities provided 

for business.  
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Various projects have been launched in South Africa in an attempt to bridge this technological 

gap and by so doing, empower teachers, learners and communities. A good example is the 

Nokia Mobile Mathematics (MoMaths) project that was piloted in 2009. This project was 

targeted at using what the learners already have, namely, a cellular phone. Without having to 

download a specific application, students had access to various activities in categories such as 

trigonometry, calculus and statistics by merely connecting their cellular phone to a browser 

(Grimus and Ebner, 2013). The pilot for the MoMaths project included 260 Grade 10 learners in 

Gauteng, the North West and Western Cape provinces.  

 

A second example relates to a South African mobile learning project, the ICT Project for Rural 

Educational Development (ICT4RED), which tests the use of tablets in 26 remote rural schools in 

the Eastern Cape Province. This project, in providing evidence based learning, aims to create a 

framework that will be replicable. According to Ford, Botha and Herselman (Ford et al., 2014),  

teachers in these communities are not only under-qualified when it comes to pedagogy and 

content knowledge, but are in need of training to integrate technology into their teaching 

practice. 

 

Probably the most recent technology integration project, Appropriately named “schools of the 

future”, was piloted in 7 schools in Gauteng at the beginning of 2015 by the South African 

Department of Basic Education (Oxford, 2015).  Their goal is to introduce paperless classrooms 

in all of the province’s public schools by 2018. As part of the project, the Grade 12 learners in 

375 schools across Gauteng received equipment as well as the installation of smartboards in 

various Grade 12 classrooms (Raborife, 2015). Unfortunately, a week after the first distribution 

of devices a number of schools in the Johannesburg area got robbed of smartboards, laptops, 

desktops (Raborife, 2015). Despite this setback, the DBE is still committed to the realisation of 

their vision for a modern education system.    

 



 

43 

 

2.4. EDUCATION IN THE 21ST CENTURY 

 

The 20th century approach is very different from the demands of the 21st century. As Dede 

(2010:1) explains, “….the capabilities people need for work, citizenship, and self-actualization is 

different due to the emergence of very sophisticated information and communication 

technology.” 

 

In the past, the focus was mainly on content, which was often presented in isolation (Wallis and 

Steptoe, 2006). Information was not as easily accessible as it is today, there is also more 

information available these days. This made the teacher the main source of knowledge in the 

past.  

 

 

Today, learning is learner-centered, as teachers take on the role of a facilitator (Kong et al., 

2014:70). It is anticipated that learning will take on an individualistic yet collaborative 

characteristic whereby learners work together to critically solve problems and also consider 

environments outside of the classroom for knowledge construction (Kong et al., 2014). In this 

new century, there has been a shift from ‘teaching’ to ‘learning’ (Sharpe, 2007:2). 

 

The  skills that are required have changed, which means that education departments, schools 

and teachers need  to adapt their approach so that these skills are acquired.  

 

2.4.1. 21ST CENTURY SKILLS 

 

Today’s advanced economy has undergone a shift, from a focus on manufacturing to more 

emphasis on knowledge and information (Binkley et al., 2010:1). Not only does technology have 

an influence on the manner in which work is conducted, but it has infiltrated our personal lives, 

and those of our learners (Binkley et al., 2010:1). According to Haddad and Jurich (2002:4) the 

modern technological world for which these learners are being prepared at school necessitates 
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a different kind of scientific and technological understanding, and application of related skills, 

than those acquired by part of the previous century’s workforce. These new skills are better 

known as ‘21st Century skills’. Many might consider it to be no more than a trendy buzz word 

used to describe the use of technology in the classroom. This being said, Silva (2009:631) argues 

that while critical, analytical and creative thinking skills are not new, they are newly important. 

The nature of the economy and work have increased the demand for these skills.  Therefore, 

the question is, what exactly does it entail? 

 

Silva (2009:630) explains that the essense of 21st Century skills is not what units of knowledge 

the learners have, but how they are able to apply those units. Various international 

organisations have compiled their own list of  ‘21st Century skills’ to add a new, more in-depth 

idea of the skills that should be instilled in learners in the 21st Century. The most prominent 

frameworks produced by these organisations are those of the American Partnership for 21st 

Century skills (P21); En Gauge, Assessment and Teaching of 21st Century skills (ATCS); National 

Educational Technology Standards (NETS); Technological Literacy Framework for the 2012 

National Assessment of Educational Progress (NAEP), and the European Union and the United 

Nations Educational, Scientific and Cultural Organization (UNESCO). It is clear that the above 

mentioned list does not focus on the American interpretations of the concept alone, but also 

includes a few European organisations. These organisations are not searching for their own 

unique set of 21st Century skills, but are rather adding to previous research and adapting their 

list of skills to include those that they deem necessary (Dede, 2010:14). This presents a wider 

perspective of the skills required.   

 

A study by Voogt and Roblin (2010:16) took a closer look at each of the lists compiled by these 

sources and found that the certain skills were common to all. These can thus be regarded as the 

main 21st Century skills. The 21st Century skills that were identified are those of co-operation, 

communication, ICT literacy, and socio-cultural skills, such as citizenship. Creativity, critical 

thinking and problem solving are also mentioned as important skills that each learner should 

master in the 21st Century (Voogt and Roblin, 2010:16). 
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Binkley et al.’s (2010:2) study grouped these skills into the following categories: ways of 

thinking, ways of working, tools of working, and living in the world. They further state that 

although various frameworks have their own descriptions of these skills, they are broad enough 

to be combined (2010:2). As a proposed framework of their own, created by comparing a 

number of frameworks, they developed the KSAVE-model, which is based on the following 

skills: Knowledge, Skills, Attitudes, Values and Ethics (Binkley et al., 2010:13). They suggest that 

this model should be used as an assessment and evaluation tool for the development of 

national curricula.  

 

Voogt et al. (2010:27) mention that the following three factors are most often seen as the focus 

when it comes to the development of 21st Century skills: curriculum and instruction, 

professional development, and strategies and conditions. They further suggest that the 

following curricular approaches can be used as a guide for the integration of these skills: 

education departments can either adapt traditional subjects with these skills, or add them as 

additional subjects; these skills can be implemented as cross-curricular competencies; or the 

schools can be viewed as learning organisations where the traditional school subject structures 

can be transformed to include and develop these skills (2010:27).  

 

Most nations do not describe their curriculum in detail, they do, however, provide national 

aims or goals (Binkley et al., 2010:13). In the beginning of 2012, the South African Department 

of Education introduced a new set of curriculum guidelines to the South African teaching 

syllabus, namely, the ‘Curriculum and Assessment Policy Statement’ (CAPS). This document acts 

as a guideline for all Grade 9 to 12 assessments that take place in the senior and FET-phases.  

 

A list of specific aims for the South African curriculum is also listed as part of the ‘National 

Curriculum Statement’ (DBE, 2011:5) document. Table 2.4.1-1 clearly illustrates these aims, as 

well as the 21st Century skills with which they correspond, according to the skills listed by Voogt 

and Roblin (2010:16), and Binkley et al.’s (2010:13) KSAVE model. 
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Table 2.4.1-1:  Summary of 21st Century Skills 

 
THE KSAVE MODEL 

SUMMARY OF 21ST 
CENTURY SKILLS BY VOOGT 

AND ROBLIN 

AIMS SET BY THE SOUTH 
AFRICAN DEPARTMENT OF 
EDUCATION  IN THE CAPS 

DOCUMENT 

 
 

Ways of working 

 
Co-operation 

Work effectively as part of a 
group, organisation, and 
community.  

 
Communication 

Communicate effectively 
through visual, symbolic, and 
language skills in different 
forms.  

 
Tools for working 

 
ICT-literacy 

The effective and critical use of 
science and technology by 
showing responsibility towards 
the environment and the health 
of others. 

 
Ways of thinking 

 
 

 
Creativity 

Identify and solve problems. 
Make decisions through critical 
and creative thinking. 

Critical thinking 
Problem solving 

Living in the world Social and/cultural skills Working in a community, and 
environmental responsibility. 

Source: Adapted from Voogt and Roblin (2010:16), the DoE (2011:5), and Binkley et al. (2010:2). 

 

 

2.4.2. THE 21ST CENTURY LEARNER 

 

According to Oblinger, Oblinger and Lippincott (2005:25), the learners in front of every teacher 

today are all part of the “Net-generation”, otherwise described as “Digital Natives”. This 

generation lives in an age where their lives would be unimaginable without internet and 

technology. They are fantastic multi-taskers and can easily send messages to a friend while 

checking their emails and uploading photos onto Facebook. According to Courage, Bahktiar, 

Fitzpatrick, Kenny and Brandeau (2015:6), this multitasking characteristic has become the “new 

normal”, not only for today’s learners, but for adults too.  
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Today’s world expects that learners have the ability to access, synthesise, and communicate 

information, and create new knowledge with others while solving problems (Ledward and 

Hirata, 2011:1). Furthermore, Wallis (2006) states that leaners who are not taught to master 

21st Century skills will experience difficulty when it comes to abstract thinking, teamwork, the 

critical use of available information, and mastering languages other than English.  

 

Lambert and Cuper (2008:264) explain that these learners’ familiary and comfort with 

technology present challenges for educators who struggle with the ever-changing technological 

context they are faced with. Clearly, the responsibility lies with every teacher to teach learners 

these skills, as they are the ones who prepare these learners for the demands of the 21st 

Century working environment. Espiritu  (2007:6) asserts that the learners being taught in school 

today are entering a world where most business, communication and political systems are 

affected by electronics, as well as the internet, and they need to be prepared for this reality. 

 

Gliksman (2013:11), a well know author on the topic of technology use in education, mentions 

that the fast pace at which the working world is changing definitely impacts the demands 

placed on the education system, and teaching and learning practices in particular.  

 

 

2.4.3. THE 21ST CENTURY TEACHER 

 

With the dawn of a new century, new expectancies, and new technologies, it is almost 

unthinkable that our pedagogy too should not adapt.  According to Beetham and Sharpe (2007: 

xvi), pedagogy is closely related to the technology of learning, and the introduction of this 

technology into the educational sphere gives rise to a different kind of relationship between the 

learner and the teacher.  
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Lambert et al. add the following (2008:273): 

“We cannot assume that learners learn the same way they always have and the same 

methods we used years ago will work today.” 

 

Pedagogy therefore needs to adapt to these new requirements. Beetham et al. (2007:4) explain 

that ‘business’ cannot go on as usual; pedagogy needs to adapt to new technology and not only 

add it as additional resources to existing teaching methods.   

 

So, when the national curriculum has adopted these skills, where do we go from here? How 

should teaching and the assessment on a smaller scale take place in schools today? Most 

teachers are well acquainted with Bloom’s Taxonomy (Munzenmaier, (2013:5) as a framework 

for the assessment of learner’s different thinking orders (Silva, 2009:631). This taxonomy guides 

learners, with the help op ICTs, in the development of their lower order skills, which include 

knowledge, understanding, and application, as well as their higher order skills such as analysis 

and evaluation. Murnane and Levy, (cited in Silva, (2009:631), both economists and professors 

at Harvard University at MIT (Masechusettes Institute of Technology),  are of the opinion that 

the basic, or low order skills, are less in demand, as they can easily be performed by a computer 

in today’s digital world.  

 

Adapted from Bloom’s original taxonomy created in the 1950s, the digitally integrated version 

brought this influencial framework into the 21st century. However, it is still based on the 

development of two skill levels, namely, that of lower order skills, which include remembering, 

understanding, applying; and also the higher order skills of analysis, evaluation, and creation. 

According to Munzenmaier et al. (2013:3), Bloom’s taxonomy helped educators make the 

important shift from teaching to learning. This hierarchy of skills start with those that are 

viewed as simple and lead toward more complex skills, each more concrete category is a 

prerequisite to mastery of the next more abstract one (Krathwohl, 2002:213). It was revised in 

2001 with a more decriptive subcategory under each set of skills, and was finally adapted by 

Churches in 2007 to include ICT-related activities (2013).  
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According to Silva (2009:361), the focus is no longer on the knowledge that learners posess, but 

rather what they are capable of doing with that knowledge; it is the latter that makes the 

difference. This means that learners should be guided by their teachers to not only ‘know’, but 

also to ‘do’. It is clear that Silva’s statement is linked directly to the higher order thinking skills 

that have been identified in Bloom’s taxonomy, without excluding the lower order thinking 

skills of course.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2.4.3-1: Bloom’s digital taxonomy, Churches, as cited in Munzenmaier et al. (2013:26). 
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The context of each teaching environment is different. South African teachers find themselves 

in a unique setting characterised by a multicultural demographic and relatively ‘new’ 

curriculum. In addition, the integration of technology is another increasingly important factor. 

The Further Education and Training (FET) teacher is at the centre of high school education, 

which is geared towards the preparation of learners for the working world that awaits them 

after leaving school. Therefore, it is important that teachers are not only subject specialists, but 

are also able to combine the old with the new (Haddad and Jurich, 2002:6). Teachers need to 

possess the necessary insight and skills to prepare learners for occupations that might not yet 

exist. Ledward and Hirata (2011:1) add that teachers play a vital role in the development and 

cultivation of these skills. Subsequently, teachers without the necessary ICT skills and 

experience may inhibit the effectiveness of ICTs in education (Trucano, 2005).  

 

Many sources confirm the necessity of learners aquiring the skills listed above by describing the 

need for teachers to involve learners in the learning process so that they are not merely the 

receptors of knowledge, but are  given the opportunity to be actively engaged (Haddad and 

Jurich, 2002:6). According to Espiritu (2007:6), “The most effective way to teach these skills is to 

master them ourselves.”. This means that teachers cannot expect learners to master skills 

which they, themselves, have not yet mastered.  

 

2.5. CONCLUSION 

 

This chapter explored the various influences on 21st Century education in South Africa today. To 

further explore these concepts in specific cases, a research plan is needed. In the next chapter, 

the research perspective and design methodology that were implemented are discussed. 
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CHAPTER 3: METHODOLOGY 

 

3.1. INTRODUCTION 

 

In this chapter, each step in the design of the study will be discussed. The research questions, 

outlined in Section 1.2.2, not only serve as a starting point for the study, but also as a guide for 

the study. Figure 3.1-1 illustrates all the sections to be discussed as part of this chapter: 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

Figure 3.1-1: Outline of Chapter 3 (Researcher’s own design) 
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The research onion, as illustrated in Figure 1.4-1, serves as a representation of the whole 

research process. The onion’s outer layer represents the most abstract part of the process, 

which is where the different philosophical perspectives are described, as well as the reasoning 

behind the choice of interpretivism for this specific study. As the onion, which summarises the 

methodological considerations, becomes more concrete towards the middle, every research 

layer is discussed with reference to the previous one and ends, finally, with an analysis of the 

data, which will be explained further in Chapter 4.  

 

The questions requiring answers, together with the conceptualisation of the concepts 

embodied in the research onion, become the rationale on which the choice of the research 

methodology rests.  

 

3.2. PHILOSOPHICAL PERSPECTIVE 

 

Although the term ‘philosophical framework’ is a better known concept when it comes to the 

discussion of this specific part of the study, the use of the term ‘philosophical perspective’ 

illustrates the use of the phrase better, as it clearly refers to the philosophy through which a 

researcher ‘views’ the study. This chosen perspective is an extremely important consideration 

as it determines the manner in which the data is collected and ordered. It is described by Emig 

(1982:65) as a “governing gaze”, which determines the way in which actuality is perceived. 

According to Krauss (2005:759), “Philosophical assumptions or a theoretical paradigm about 

the nature of reality is crucial to understanding the overall perspective from which the study is 

designed and carried out.” 

 

Knowledge, and the way in which it is created and understood, is determined by a theoretical 

perspective (Carter and Little, 2007:1317). It plays a very important role in the patterning, 

reasoning and compilation of the analysis that takes place in order to create knowledge 
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(Morrison, 2002:10). According to Burke (2007:1), the chosen perspective is of value to the 

researcher in three ways. Firstly, it determines the stance or viewpoint of the research, 

secondly, it creates a roadmap that is easily understandable and, finally, the theoretical 

perspective influences the representation of results. Three important concepts relating to 

knowledge are epistemology, ontology and methodology. 

 

Knowledge produced through research cannot be discussed without referring to epistemology. 

Epistemology is described as the theory of knowledge, which is central to all research activities. 

It is linked to the knowledge that science deems acceptable (Bryman, 2012:2). The term 

‘epistemology’ is used to refer to the reality we come to know through knowledge with respect 

to how we understand it, create it and know that it is true.  

 

Ontology serves as a theoretical perspective in its own right where the particular context plays 

a role. Howe (2001:201) describes ontology as the part of research that is interested in the 

existing entities and what they entail. The two main ontological perspectives are objectivism 

and contructivism. According to Brynman (2012), objectivism is built on the assumption that 

‘social actors’ do not play a part in social phenomena, whereas constructivism believes that 

these ‘social actors’ determine the outcome of the phenomena. The latter is usually associated 

with qualitative research, as it acknowledges the role that participants play in the construction 

of knowledge.   

 

Together, epistemology and ontology influece the methdology, which, in turn, provides the 

blueprint for a specific study. Methodology, however, entails the steps used to attain that 

knowledge (Carter and Little, 2007:1317). It acts as a rationale for all the research to be 

conducted, not only stipulating the steps involved, but describing each step in detail (Morrison, 

2002:11).  

 

The diagram in Figure 3.2-1 clearly illustrates the important influence that epistemology, or the 

theoretical perspective, has on the research process as a whole:  
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Figure 3.2-1: The influence of methodology on knowledge (Carter and Little, 2007:1317). 

 

Each of the elements in the diagram above represent a decision that forms part of the research 

process. However, it is clear to see that epistemology acts as the starting point, which again 

justifies and evaluates the knowledge gained. Carter and Little (2007:1317) explain,   

“Methodologies justify methods, and methods produce knowledge, so methodologies have 

epistemic content.” In turn, the object or topic being studied influences the choice of 

philosophy.  

 

Researchers can be divided into different groups depending on the paradigm, or research 

approach, that they intend to use for their study. Each of these groups represents the 

epistemological philosophy used for a study’s perspective through which the researcher views 

his or her topic. The above mentioned approaches will be described briefly in the following 

paragraphs. 

 

3.2.1. POSITIVIST PARADIGM 

The positivist theoretical paradigm acts as the underpinning component of scientific realism. 

This paradigm is closely linked to quantitative research, which is focused on scientific data and 

is usually used for studies in mathematics or physical science. In contrast to interpretivism, this 
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statistically based philosophy uses the measurement of phenomena in pursuit of the truth 

(Krauss, 2005:759). It is based on the assumption that only one truth exists.   

 

Facts and theory play an important role in positivist research. As part of a deductive study, it 

can serve as a ‘backdrop’ for the hypotheses that need to be proven or disproven. From an 

inductive point of view, these theories are used for the creation of new facts, data and theories. 

According to the positivist paradigm, or epistemology, it is believed that by understanding the 

science of a phenomenon, it can be broken up into smaller parts, making it controllable and 

predictable (Krauss, 2005:760). Constructs, otherwise known as variables, include concepts 

such as intelligence, self-esteem and motivation. A priori-hypothesis is identified, which can 

either be proven or disproven by the data collected. Emig (1982:66) finds that the main 

difference between a positivist outlook and that of a phenomenologist researcher is the role 

played by the context in which the phenomena exist. In positivist research, context and 

‘feelings’ are not taken into account, because these factors cannot be measured. In addition, 

people are not seen in their specific relation to one another, nor in terms of their context, but 

merely as the ‘objects’ of a study (Morrison, 2002:15).  

 

This clinical approach creates an impersonal relationship between the researcher and the 

respondents because of the positivist focus on objectives and statistical data, rather than the 

opinions, experiences or feelings of the participants or the researchers involved in the study.  

The objective role of researchers in positivist research is very important as their normative 

position is in no way allowed to influence the study as it would disprove the validity of the 

results. Another characteristic of positivist researchers is their ‘outside’ view of the study. They 

should be able to remove themselves from the study in such a way that the study could be 

performed by any expert, who could expect to obtain the same results (Morrison, 2002:15). The 

reason why a positivist perspective was not chosen for this study is twofold. Firstly, it is too 

impersonal and detached from the context, and these factors play an important role in this 

study. And secondly, the positivist approach would not be able to measure the experience of 

each case being studied.  As the study is specifically focused on each teacher’s experience and 
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use of a tablet in their teaching practice, the context forms an important part of the study and 

cannot be disregarded.  

 

3.2.2. CRITICAL THEORY PARADIGM 

The critical approach to qualitative research is based on the same notion as that of 

interpretivism in the sense that it accepts the existence of multiple realities. Critical theorists 

aim to determine ways in which the people involved in a study can improve themselves and 

their social environment through the power embedded in their own society, specifically with 

regard to inequality and oppression (Lapan et al., 2012:4). They focus on the bigger picture by 

questioning the world and how it came to be, rather than considering possibile solutions 

(Morrison, 2002:9).  

 

This paradigm can also be referred to as the advocacy or liberatory framework. Bogdan and 

Biklen (1982:6) find that spesific issues such as gender, class and race, which are related to 

power in society, serve as the starting point for this perspective.   

 

According to Lodico, Spaulding and Voegtle (2010:8), the critical theory paradigm places 

emphasis on the importance of moral values. They believe that research should aim to improve 

the lives of those without social, political or economic power. This paradigm is usually used as a 

foundation for studies following a qualitative approach, although quantitative data can also be 

used if it is used to empower people.  

 

3.2.3. INTERPRETIVIST PARADIGM 

According to the interpretivist approach, it is assumed that people create their own meanings 

through interaction with their environment and everything they perceive through their senses 

(Husén, 1988:7). Knowledge is socially constructed by each person, with their own 

circumstances and opinions creating multiple possible realities, thus, the reference to social 

constructivism (Walsham, 1995:375). Interpretivists accept the existence of multiple realities. 
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Instead of following one “correct” perspective, like positivists do, they view phenomena 

through the eyes of the participants involved (Lodico et al., 2010:8).  

   

Every person is viewed as an individual with their own unique understanding and approach to 

their surroundings. In addition, the researchers themselves have an impact on the study as 

their own experiences and influence is acknowledged. Individuals cannot be removed from the 

phenomenon under study (Lapan et al., 2012:4). In contrast to the positivist paradigm, 

identifying with that of constructivism, the interpretivist paradigm believes that knowledge is 

socially constructed through meanings attached to the phenomenon being studied and not 

based solely on facts and statistical information (Krauss, 2005:759). It also recognises the 

influence of context. According to Krauss (2005:759), “Many qualitative researchers believe 

that the best way to understand any phenomenon is to view it in its context.” It is for this 

reason that most qualitative researchers choose to immerse themselves in a study in order to 

truly understand the impact of the phenomenon on those interacting with it. They too bring 

their own context and referential framework to the study.  

 

According to Lodico et al. (2010:7), interpretivists feel that a phenomenon should be regarded 

as a collection of different “wholes” that are embedded in different historic, socio-economic 

and cultural contexts. Therefore, no reality can be understood without taking the context into 

account. This links directly with the influence of hermeneutics, as applied during the analysis of 

interpretevist data. 

 

3.2.4. INTEPRETIVISM AS CHOSEN RESEARCH PERSPECTIVE 

The research for this study is supported by an interpretivist perspective because of its interest 

in each participant’s experiences through their teaching practice, as described in Chapter 1. 

Their contexts are not the same, the schools are different with regard to their level of 

technology integration and their demographic structure, while each participant teaches a 

different subject. This means that their experiences and opinions about the same topic, for 
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example, a tablet used in teaching practice, will be different. No one opinion or ‘truth’ can be 

used to measure this phenomenon.  

 

Furthermore, because researchers use methods such as interviews and class observations for 

data collection, they form part of the phenomenon and therefore cannot be removed when it 

comes to the data analysis.  

  

3.3. RESEARCH APPROACH 

 

The second layer of the research onion illustrates the choice of the research approach. In 

education research, a study can follow either a deductive or an inductive approach. The first is 

an approach that is usually associated with quantitative research as it works from the outside 

in. This means that the hypothesis is determined before the data has been collected. Therefore, 

the data is used to support or disconfirm the specific hypothesis.   

 

By way of contrast, an inductive research approach was used for this study. Lodico et al. 

(2006:5) describe this approach as a “bottom-up” consideration. They also state that inductive 

research involves three steps. Firstly, the researcher observes the phenomenon being studied, 

then, secondly, tries to identify possible patterns or themes through observation, and finally, 

creates a generalisation by analysing the themes. This means that instead of stating a 

hypothesis that needs to be proven through research, the hypothesis is only formulated after 

the data has been collected. Thus, the theory is based on the outcome of the study and not on 

the starting point (Bryman, 2012:2). With regard to this study, the initial research questions 

acted as the starting point for the data to be collected. Only after the data was collected could 

the hypotheses be determined. This approach is closely linked to qualitative research as these 

researchers use theories only after data has been collected in order to identify patterns (Lodico 

et al., 2010:6).  
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3.4. RESEARCH DESIGN 

 

The choice of design determines the data collection methods to be used. According to the term 

“qualitative” this research refers to the type of data collected, namely, that of text collected by 

means of talk or observation, in contrast to quantitative data, which focuses mainly on 

numerical and statistical data (Malterud, 2001:483).    

 

In contrast to qualitative research, quantitative researchers feel that their greatest critique of 

the qualitative methodology is the focus on subjectivity, specifically that of researchers 

themselves (Johnson and Onwuegbuzie, 2004:14). In order to steer clear of the emphasis on 

subjectivity, all the data recorded in this study took place in a passive manner to make sure that 

the researchers’s opinion did not influence the findings. Because qualitative research provides 

researchers with many different forms of data collection, adding to the rich and detailed data 

obtained by other methods, it was extremely important to find a balance between the 

influence of the researcher and the quality of data collected.  

 

Since this study was specifically targeted at the knowledge created by participants in their own 

context, no true or false hypothesis could be proven. The studied topic was not as clear cut as 

quantitative research suggests, but rather multicoloured, as different ‘colours’ emerged from 

the data collected.   

 

Although many benefits are associated with the use of qualitative research as a chosen design, 

it is not without its disadvantages. Qualitative research is known to consume more time and 

resources than quantitative research the reason being that enough data needs to be collected 

to truly get a clear picture of the subject as a whole (Bhattacherjee, 2012:106). This study used 

multiple case studies, which provided sufficient rich data by employing more than one data 

collection method. The generous time frame could also accommodate the time needed for the 

collection of all the data from different sources and contexts.   
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Another challenge related to qualitative research is the researcher’s level of training 

(Bhattacherjee, 2012:106). Due to the fact that this design has a subjective nature, it is easy for 

the researcher to view the study through a biased lens. The researcher has to remember that 

the data should come from the participants and not from their own personal experiences.  

 

Lastly, Bhattacherjee (2012:106) mentions the importance of a relationship of trust in 

qualitative research. There should be a trusting and honest relationship between the 

researcher and the participants. Firstly, the researcher should make sure that the participants 

are well informed with regard to the the purpose of the study and that the data they provide 

will remain confidential. This is done by means of a letter of consent in which the study and 

procedure is explained, which is to be signed by the participant before the start of the data 

collection process. In turn, the participant is expected to provide truthful information to the 

researcher. This information should not be provided with the purpose of own personal gain or 

proganda, but rather with the purpose of the study in mind. 

 

3.5. ETHICAL CONSIDERATIONS 

 

According to Rogelberg (2002:35), ethics are considered as a guideline for correct and incorrect 

behaviour. In the context of research, these guidelines provide the researcher with an ethical 

path to follow during the review and evaluation of the research, as well as the enforcement of 

ethical mechanisms in order to conduct ethical research. Ethical considerations start at the 

initial planning phase of a study and should be enforced throughout the study, especially when 

it comes to respecting each participant’s rights and the sites used for data collection (Creswell, 

2013:73). It is for this reason that all of the data collection instruments (see Appendix F) should 

accompany the application for ethical approval for the various bodies involved. These methods 

should be focused on a sensitive approach towards each participant, their circumstances, the 

environment and their contexts. When it comes to the discussion of ethics, one of the most 

important factors that should be taken into consideration is the issue of confidentiality (Maree 

and Van der Westhuizen, 2011:41).  



 

61 

 

 

Prior to conducting the research, and because the study was planned and designed by the 

researcher, it was important that the researcher undertook a critical self-evaluation of her own 

competence before commencing the study.  

 

This study is linked to the University of Pretoria, the CSIR, and the Department of Basic 

Education in both the Gauteng and Eastern Cape provinces. Therefore, different ethical bodies 

had to be consulted in order to receive ethical clearance in each of the areas affecting the 

study. Before the study started, a member of the respective schools’ management, as well as 

each potential participant also had to contractually agree to form part of this research project 

(see Appendix A, B, and C), although they were made aware that they could withdraw from the 

research at any point during the study without any consequences.  

 

3.5.1. UNIVERSITY OF PRETORIA 

An application for ethical clearance was submitted to the ethics committee of the University of 

Pretoria (see Appendix A). This application required that all of the participants’ identity be 

made known, as well as a clear description of the criteria used for their selection. Because 

various staff members at different schools were to be used for data collection, a copy of the 

letter of consent given to each participant was also submitted to the ethics committee. This 

letter explained the whole research process to each participant, as well as their involvement 

and the conditions pertaining to their anonymity (see Appendices D and E). After a few 

changes, ethical clearance was granted and the study could proceed. A copy of all the 

recordings, transcriptions and field notes is made available to the University should there be 

any queries after the completion of the study.  

 

3.5.2. EASTERN CAPE DEPARTMENT OF BASIC EDUCATION 

This study formed part of the ICT4RED project conducted by the CSIR’s MERAKA institute, which 

meant that the Eastern Cape Department of Basic Education had already granted permission to 

proceed with studies relating to this project. Because the Cofimvaba region is still very 
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traditionally orientated, it was important for the CSIR to consult the  

Chief of the community before any further studies could be conducted. As a result of this 

study’s involvement with the ICT4RED project, ethical permission was obtained prior to the 

commencement of any research (see Appendix C). 

 

3.5.3. GAUTENG DEPARTMENT OF BASIC EDUCATION 

The Gauteng Department of Education also had to provide ethical clearance to conduct the 

research because Cases B and C were situated in the Gauteng Province. The specifications 

included the conditions that no research was to take place during the month of January or the 

final term of the year, and that all data collection instruments should accompany the 

application (see Appendix B).   

 

Only after all the ethics approvals were granted could the researcher start with the collection of 

data. At each school, the participants involved received a letter of consent. This included the 

management, representatives from the school’s governing body, headmasters, teachers and IT-

staff, who took part in interviews. These letters, in compliance with the conditions stipulated by 

(Creswell, 2013:74), clearly outlined the reason for the study, how the participants were 

expected to contribute to the study, the expected time frame and an assurance that their 

identities would be protected (See Appendix C and D).  

 

Only after the interested parties had signed and agreed to take part in the study did the first 

interview take place. As stated in each letter, the participants could withdraw from the study at 

any given time. Fortunately, they were all willing to see the process through, doing so with 

enthusiasm, thereby making the process of conducting interviews effortless and without any 

complications. In order to ensure that the study did not intrude on the school’s daily routine, all 

of the data collection took place during the participants’ free periods or after school hours 

(Creswell, 2013:48).  
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All records of the collected and analysed data will be stored at the University of Pretoria’s 

Faculty of Education for a period of five to 15 years, after which it will be discarded. The reason 

for not keeping it any longer than this is to prevent other researchers from using the same data 

for unethical purposes. 

 

 

3.6. CASE STUDY STRATEGY 

 

With regard to this study, a case study was used to gain an in-depth understanding of the 

specific phenomenon relating to the use of tablets within an educational practice context, in 

the natural environment in which it took place (Seabi, 2012:83). This means that case study 

research falls under the phenomenological form of inquiry and is one of the most commonly 

used qualitative strategies. Yin (2003:1) elaborates on the focused phenomenon approach by 

stating that a case study adds to the opinions individuals hold about individuals, groups, 

organisations and phenomena. 

 

Bhattacherjee (2012:96) explains that interpretivism is naturally associated with case study 

research where data is collected from different cases and then analysed to identify certain 

patterns. The focus of this study was on the teachers’ experience and use of a tablet in order to 

address the challenges associated with teaching practice.  

 

A multiple case study approach was used. Moore et al. (2011:256) clarify that the use of a 

multiple case study often provides data that can be compared and referred to as comparative 

case studies. The use of a multiple case study gives the researcher the opportunity to analyse 

the differences between each case by recognising the differences and similarities between 

them (Baxter and Jack, 2008:548). 

 

Baxter and Jack (2008:550) regard a key characteristic of multiple case study research the 

different contexts of each case, which allows the researcher to study each case individually and 
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as part of a set of cases.  For this study, each case that formed part of the multiple studies was 

situated within its own unique educational setting (Johnson and Onwuegbuzie, 2004:14), that 

is, the teacher and learners’ access to tablets and the school’s demographic situation. The use 

of tablets differed from one school to the next, which added to the depth of the data collected 

and also provided possible patterns or reasons for the manner in which tablets were used in 

each context. Table 3.5-1, below, outlines the cases used in this study: 

Table 3.6-1: Summary of cases and participants 
 
 
 
 
 
 
 
 
 

 
 
 
 
 

Source: Researcher’s own design 

 

 

Three different cases were studied with two teachers and one IT staff member participant is 

each case. In Case B, the teachers made use of a tablet voluntarily and at their own cost. The 

teachers were the only ones in the classroom using a tablet. In Case A, the teachers had 

tablets they could use and the classroom had a mobile kit consisting of up to ten tablets for 

the learners. In the final case, Case C, the learners and teacher each had their own tablet to 

use in the classroom. The choice to use more than one case enhanced the possibility of 

realising the aim of this case study research, and  of creating more than one possible reality 

from the same situation, namely, that of the teacher’s use of a tablet in the classroom.  

 

CASE PARTICIPANTS 

 
Case A 

Participant A1 

Participant A2 

Participant A3 

 
Case B 

Participant B1 

Participant B2 

Participant B3 

 
Case C 

Participant C1 

Participant C2 

Participant C3 
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3.7. CONCEPTUAL FRAMEWORK 

 

According to Nieuwenhuis (2011n:42), the conceptual framework serves as an explanation of 

what the situation entails and what is currently happening in that situation. By forming a link 

between the main concept of the study and the data to be collected, the conceptual framework 

influences the research questions that need to be answered, as well as how the research should 

be approached (Basit, 2010:37).  

 

This study used both the Technology Acceptance (TAM) model and the Technology Pedagogy 

and Content Knowledge (TPACK) model as an influence.  

 

 
Figure 3.7-1: Technology Acceptance Model (TAM), Legris et al. (2003:193). 
 

This model is viewed as one of the most influential and commonly used in Information System 

(IS) research to date (Lee et al., 2003:752). It illustrates the different steps to be performed for 

the actual use of a technological system, while considering the external variables that play a 

role. Teo, Lee and Chai (2008:3) explain that this model targets the attitudes of prospective 

technology users and how these can be applied to promote the use of actual systems. Each step 

is dependent on the previous step.  

 

In the past, TAM has been applied to various technology in IS research, including hospital 

information systems, word processors, and the internet, which made it the most suitable 

approach for a study in the context of teaching practice (Lee et al., 2003:752). This section will 
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discuss the steps illustrated in TAM with reference to questions that teachers need to ask 

themselves during their implementation of technology.  

 

The starting point of the model entails the identification and addressing of external variables. 

Although various examples were identified by Lee et al. (2003:762), those that impact on the 

different cases were only revealed after the data had been analysed. These influences will be 

discussed in depth in Chapter 5. The questions asked during the interviews shed light on the 

context that determined the external variables in each case that was studied. Phrased 

differently, why are teachers not using tablets as part of their teaching practice? 

 

The second step in the model includes both the perceived usefulness and the perceived ease of 

use. According to Teo et al. (2008:4), the perceived usefulness involves the attitude of users 

towards the contribution that technology could make to their job performance. The ease of use 

refers to the effort involved in using this technology. In other words, do teachers view 

technology as a positive influence on their teaching practice and do they find it easy to use?  

 

Finally, it is the actual use of technology that is of importance. This is where the TPACK model, 

which is illustrated in Figure 1.3.2-1, comes into play as it illustrates the way that technology is 

implemented when actual system use takes place. 

 

Each of the various spheres in the TPACK-model represent a knowledge context in teaching 

practice that is influenced by the use of technology, namely, that of content and pedagogy. 

However, it is clear that no provision is made for the influence of the administrative context in 

any of the contexts of the TPACK-model. It would be safe to say that an additional 

administration sphere should not only be added to the model, but could encircle all three of the 

contexts as each type of teacher knowledge requires a certain amount of planning and 

management. 
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The two above-mentioned models can easily be combined to create a framework that 

illustrates the necessary steps, as well as the contexts that form part of the actual integration of 

technology. TAM is the first step towards technology integration and the impact that has on 

pedagogy. When the process of technology acceptance is complete, the physical use of 

technology can be evaluated. The second step is the physical integration of this technology, 

which is then used in combination with pedagogy and content.  

 

In the 21st Century, teaching without considering the impact of technology is almost 

unthinkable. The role that technology plays in teacher knowledge improvement is critical 

(Sahin, 2011:97). By integrating technology into their administration, pedagogy and content, 

teachers can develop and update their teaching practice. 

 

3.8. POPULATION AND SAMPLING  

 

The population and sampling used in this study refers to the choice of participants. A  

population consists of all the possible candidates that can be chosen for a specific study 

(Henning, 2004a:71). Thus, all of those who fit the description, or met the specific criteria, as 

described and illustrated in Section 1.4.2, qualified to be included in the selection process.   

 

A sample is usually a carefully selected sub-section of the population. For this study, a 

purposeful sampling technique was used as a form of probability sampling. Devers and Frankel 

(2000:264) describe this qualitative technique as one that is designed specifically for studies 

that seek to understand the experiences of the selected individuals or groups of people. This 

technique implies that participants are chosen according to certain pre-determined criteria. 

Starting points that determine the criteria used can include race, gender, status, role or  

ideology (Coyne, 1997:624). For this specific study, nine participants were used, three from 

each school: two teachers and one IT staff member. Each teacher used a tablet in their personal 

context, which was dependent on the school’s level of tablet integration, while the IT staff 

members provided support and maintenance of the network. 
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Sampling took place on two different occasions, firstly, to determine the schools that were to 

be used for the study, and secondly, the choice of teachers in those schools who would act as 

participants. This meant that two populations were used, namely, the schools that used tablets 

and the teachers in each of those schools who used these tablets. The criteria for the choice of 

schools depended on their use of technology. Each school chosen for the study was at a 

different level of integration with reference to TAM, which provided data that was unique to 

each school as each integration level brings with it its own set of challenges.   

 

Teachers either used tablets voluntarily or were provided with a tablet by the school as part of 

their technology integration process. This ensured greater in-depth data collection. To 

elaborate further on the data being collected, the participants chosen were not only required to 

use a tablet in their teaching practice, but also to implement it in their own subject. In this 

study, a variety of variables could be studied due to the participants being teachers from 

different subject areas that have different needs, who also used tablets differently and faced 

differing challenges associated with the use of tablets. 

  

 

The sampling process for this study took place in two phases. Firstly, the three schools to be 

used for the study were identified, and secondly, six teachers and three IT support staff were 

chosen. Each sample was chosen by means of a purposive sample. For the first sample, the 

schools had to have some sort of tablet usage as part of their teaching practice.  

 

3.9. DATA COLLECTION  

 

When it comes to selecting the most suitable data collection methods, the researcher should 

focus on strategies that will successfully answer the initial research question. Most research 

projects use one method as a primary source of data while additional methods are used to 

collect supporting data (Merriam, 1988). Two data collection methods were used for this study. 
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Interviews served as the primary source of data, while digital artefacts served as the secondary 

source.  

 

Krauss (2005:765) explains that although researchers view the participant as a source of data, 

they are  empathetic, open, and sensitive, but do not influence the partipants’ views or 

opinions. With this is mind, the study aimed to collect data that was an honest reflection of the 

participants’ personal  experiences with regard to the use of a tablet  in their teaching practice.  

 

The fact that tablets were used by the teachers means that they already constituted a type of 

data since the teachers used them in their classrooms. Tablets were used as a primary source of 

data collection. The data collection from the ten participants took place in both Afrikaans and 

English, depending on the school. The necessary letters of consent (see Appendices D and E), 

and data collection instruments (see Appendix F) are available in the appendices of this study. 

 

As explained previously, data was collected by means of interviews and artefact analysis. The 

TPACK model and TAM served as guidelines for the questions asked during the interview, and 

also with respect to what precisely needed to be taken into account during the classroom 

observations.  

 

3.9.1. INTERVIEWS 

The first part of the data collection process consisted of a semi-structured interview conducted 

by the researcher with each of the participants. The questions asked were determined 

beforehand, while still leaving room for natural conversation (see Appendix F). The reason for 

the choice of this type of interview was threefold. Firstly it provided the researcher with the 

required data by means of an informal conversation regarding the topic (Seabi, 2012:89). An 

interview can be viewed as a conversation, which makes reference to one of the most basic 

forms of human interaction, making it an ideal way to truly identify the participant’s 

experiences. Steinar (2007:1) explains that an interview is a form of knowledge construction 

that takes place through an interaction between the interviewer and the interviewee. The 
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personal and natural characteristics of an interview made this method a suitable choice for the 

collection of primary data in this study.   

 

Secondly, open-ended questions were used to create conversational opportunities for the 

interviewees to elaborate on their answers without the researcher having full control of the 

information being shared, thereby providing additional information on, and insights into the 

topic under discussion. Hence, the researcher could collect new data that might prove of value 

to the study. Although certain guidelines were taken into account to keep the conversation on 

the right path, this did not constitute an impersonal situation.  

 

A third advantage of using interviews to collect data is the opportunity it provides for recording 

the participant’s body language. The subtle changes in the participant’s body language can be 

recorded, added to, and used to confirm the verbal information provided in answer to the 

questions (Seabi, 2012:89). However, one of the biggest challenges associated with the use of 

interviews is the possibility of vague questions and answers. In order to prevent this from 

happening, the researcher made sure that the questions asked were clearly understood by the 

participants and that too much time was not spent on each question. It was also important that 

the questions were formulated in such a way that the participants did not feel offended when 

answering them (Yin, 2003:89). The questions were unbiased, neutral and focused on the topic 

at hand.  

 

A comfortable and conversational atmosphere was created as the researcher did not   

immediately move to the serious questions, but rather led the participants gradually from 

general questions, relating to the different models and research questions being studied, to the 

more serious questions, whilst providing space for other related data to emerge.  

  

While the researcher conducted the interviews, all the necessary steps were taken in 

adherence to the guidelines provided by the Gauteng Department of Education regarding 

ethical considerations (GDE, 2012:1). 
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The conceptual model of the study was based on the TPACK model and TAM, which served as a 

basis for the formation of questions during the interviews, as well as a foundation for the 

objectives of the observations. Qualitative interviews are an ideal medium for the researcher to 

gain an understanding of the participant’s perspective, which means that they constitute a 

valuable form of data collection (Nieuwenhuis, 2011n:87).  

 

The interviews were recorded, with the participants’ permission, by means of a tape recorder in 

order for the data to be analysed thoroughly and accurately during the data analysis process. 

The recording of the interview prevented the loss of possible valuable information that could 

not be noted by the researcher. The integration of technology and its influence on pedagogical 

practice and content knowledge served as the main focus of the interview (see Appendix F). 

 

3.9.2. DIGITAL ARTEFACT ANALYSIS 

Digital artefacts were created by the participants on their tablets. These were demonstrated to 

the researcher during the interviews, thereby indicating the level of skill mastered by the 

respective participating teachers. These demonstrations served as a secondary data source. The 

collection of these digital documents could be regarded as an electronic portfolio (Barrett, 

2007:488). The use of digital artefacts, a relatively new method of collecting data, could be 

described as having the same characteristics as document analysis (Merriam, 1988:13). 

Merriam (1988:13) further explains that these documents can comprise either written, oral, 

visual or even cultural artefacts. The biggest advantage of using such a data source is the fact 

that it is created directly within the phenomenon being studied, for example, the creation of 

digital content by teachers on their tablets. The content was created independently of the 

researcher or the study, which added to their authenticity. Only after data was collected for the 

first case, did the researcher decide to ask the participants for digital screenshots of the 

administration done on their tablets. Since the first case had to evidence, only Case A and Case 

B included examples. These examples are shown in Chapter 4. 

  



 

72 

 

3.10. DATA ANALYSIS 

 

Data analysis is one of the most important parts of a qualitative study. Krauss (2005:763) 

clarifies that, “It is its epistemological nature and assumptions that make qualitative data 

analysis a rich and often intricate exercise.” It is extremely important for the data analysis to be 

well planned and carried out to ensure a correct understanding of the data that is collected. By 

means of a thorough analysis of the data, relationships between different sources can be 

recognised through the identification of contrasts, similarities, interactions, behaviours and 

incidents, which could aid the researcher’s understanding of the phenomenon pertaining to the 

study (Nieuwenhuis, 2011a:110).  Qualitative data can take many forms, namely, visual images, 

videotapes, recorded interviews, and field notes, all of which need to be condensed and 

summarised in order for meaning to be extracted (Lacey and Luff, 2001:5).  

 

3.10.1. THEMATIC DATA ANALYSIS 

The data analysis techniques are guided by a corresponding epistemological paradigm or 

perspective in order for knowledge to be created. For this study, an interpretive approach was 

used for the analysis of the data that was collected. According to Nieuwenhuis (2011a:99), 

qualitative data analysis is usually based on an interpretive philosophy because of its focus on 

the study of the symbolic and meaningful content of the data. This provides the qualitative 

researcher with the epistemological advantage of understanding the participant’s viewpoint 

though an interpretivistic lens. With regard to a specific method chosen for the analysis of data, 

thematic analysis was the approach of choice in this research. Braun and Clarke (2014:79) 

describe this approach to data analysis as a way of identifying, analysing and reporting 

similarities and differences within the data collected. Themes are imporant as they create a link 

between the data collected and the initial research question. These themes are determined by 

subjects in the question or a situation that the research wishes to address. It can also be related 

to underlying theories and frameworks, such as TAM and the TPACK model. 
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In Chapter 4, each case and participant is described in detail for a clear contextual 

understanding of the circumstances relating to the study. Case study research, as a chosen 

strategy, has an additional impact on the data analysis process. Baxter and Jack (2008:555) 

state that different data sources should not be treated independently from one another, but 

brought together for a holistic conclusion to be realised. This implies that the multiple cases 

consulted in a study should be referred to throughout the study as each one influences the 

other. A detailed description of each individual case is provided in Chapter 4, where a clear 

picture of each context is presented, as well as the manner in which the researcher’s approach 

was influenced from one case to the next. 

 

The data obtained through the interviews was collected and recorded, together with the 

secondary data that was collected as field notes taken during the accompanying artefact 

analysis and observations. The accounts were then analysed to produce information that could 

potentially hold the answers to the primary and secondary research questions recorded in 

Chapter 1 (see Section 1.1.2). The notes and transcriptions made during this process were 

recorded using different words and phrases linking them to social cues and gestures. These 

pieces of information were then summarised into concepts, themes and patterns that aided the 

researcher in the  process of interpretation and designation of meaning. 

 

Various approaches to the analysis of qualitative data exist, none of which are more correct 

than the other, depending on the objective of the study. The objectives of this study 

determined the depth of analysis required. A further factor contributing towards the depth of  

analysis was the time available and ease of access that the researcher had to the data and 

analytical resources. The analysis of qualitative data is not a once off process, but rather an 

ongoing one, with no specific beginning or end, implying that the analysis of data is not limited 

to specific steps (Nieuwenhuis, 2011a:99). However, this statement does not indicate the 

absence of a rigorous research metodology. Various authors state that certain guidelines should 

be kept in mind to ensure the credibility and trustworthiness of a study, one of which is 

described as constant reference to the initial research questions. Most research guidelines can 
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be categorised into three broad tasks, namely, data reduction, data display, and the drawing of 

conclusions or verifications (Miles and Huberman, 1994:237).   

 

The frameworks adopted for the data analysis in order to optimise a thorough analysis of the 

data are the guidelines provided by Lacey and Luff (2001:6), and Leech et al. (2007:567). These 

tasks are illustrated in the following table alongside the individual steps taken during the data 

analysis process. 

 

Table 3.10.1-1: Guidelines for the analysis of data 
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GUIDELINE/STEPS APPLICATION OF EACH GUIDELINE 

D
A

TA
 R

ED
U

C
TI

O
N

: 
R

aw
 d

at
a 

is
 s

e
le

ct
e

d
, f

o
cu

se
d

, s
im

p
lif

ie
d

 a
n

d
 t

ra
n

sf
o

rm
ed

. 
Th

is
 m

ak
es

 it
 p

o
ss

ib
le

 f
o

r 
th

e 
re

se
ar

ch
er

 t
o

 d
is

p
la

y 
th

e 
co

lle
ct

ed
 d

at
a 

in
 a

 
le

gi
b

le
 f

o
rm

at
. 

 
 
1 

 
Familiarisation 

of data 

This step was applied through repeated reading, 
listening, and review of the data. All the recorded data 
was initially listened to via the voice recorder. By 
reading the raw accompanying field notes in detail, the 
researcher was be able to get a holistic sense of the 
collected data, as well as a renewed idea of the context 
involved (Steinar, 2007:194) 

 
 
2 

 
 

Transcription of 
recorded data 

Data was then manually transcribed from an electronic 
to a written format. No software was used. Because 
there is no standard format for the transcription of 
data, the researcher chose to document each interview 
in a table format, allowing for easy extraction of 
meaning (Brenner, 2006:368). Each of the various 
interviews recorded during the data collection phase 
were transcribed by the researcher, as Henning 
(2004b:104) advises researchers to do their own 
trancriptions to aid them in their analytical process and 
to keep close to their collected data.  

 
 
 

3 

 
 

Organisation 
and indexing of 

data 

This step was important for easy identification and 
retrieval. Raw data was condensed into an easily 
understandable format, while additional background 
data was put aside. Because raw data does not help the 
reseacher very much, this step is important to 
illuminate information that could add to the studied 
situation (Basit, 2010:143). During this step, the 
demonstrations and screen shots provided by the 
participants were added to the transcriptions as 
additional notes. This inlcuded fieldnotes taken during 
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the interviews and small gestures noted by the 
researcher. 
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4 

 
Anonymising of 
sensitive data 

The partipants were assigned pseudonymns for the 
reasons described by the ethical considerations taken 
into account. They were referred to by case and 
participant number, with general decriptions about 
their details to protect their privacy (Nieuwenhuis, 
2011a:115). 
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Coding of 
data/Constant 
comparison 
analysis 

Words, phrases or whole sentences were coded by 
means of tags or labels, and allocated to corresponding 
parts of data collected by means of the two data 
collection methods (Basit, 2010:144). For the purpose 
of this study, in vivo coding was used, which is 
otherwise referred to as “open coding” (Henning, 
2004b). These codes emerged through multiple 
readings of the data (Nieuwenhuis, 2011a:107). 
However, some text fragments were allocated to 
multiple codes since they contained more than one 
relevant concept, e.g. time and administration. This 
step provided the researcher with an opportunity to 
assiduously read through the organised data and create 
the codes neccessary to distinguish the relevant data 
from the contextual data while keeping the initial 
objective of the study and research questions in mind.  

 
6 

 
Re-coding of 
data 

During this step, the final codes were reviewed to make 
sure that no relevant data was overlooked during the 
initial coding process. After coding all of the data, the 
researcher moved to the next step where these codes 
were grouped in such a way that themes could be 
identified (Nieuwenhuis, 2011a:107).  

 
7 

 
Identification of 
themes  

Because the interview questions were organised into 
categories relating to the background, the learners, the 
teachers, TAM and the TPACK model, teacher 
responsibilities, and technology integration, the raw 
data could easily be compared and sorted into similar 
themes. These themes were used to compare and align 
the transcribed data or relate common behaviour 
amongst the different participants.   
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Development of 
theory and 
incorporation of 
pre-existing 
knowledge. 

During this final step, interpretation took place. As 
Nieuwenhuis (2011a:111) explains, it is important to 
move away from descriptions of data relating to the 
study context, and to proceed in the direction of 
analytic understanding. Data was brought in line with 
existing theory through the interaction between the 
collected and intrepreted data, and pre-established 
theory. The TPACK model and TAM were used to 
establish levels of technology integration, while the 
particpants were assessed based on the 21st century 
skills that they possessed, as well as other contributing 
factors, as discussed in the literature review of Chapter 
2.  

Source: Adapted from Lacey and Luff (2001:7), Thomas (2006:241), and Leech et al. (2007:567). 

 

3.10.2. HERMENEUTICS 

An important factor to bear in mind when it comes to data analysis is the use of hermeneutics, 

and its link to the interpretation of specific interpretive data. Hermeneutics is an ongoing 

process that considers the small pieces of the data puzzle while constantly referring back to the 

knowledge puzzle as a whole and the influence it has on a universal collection of what is known. 

Adding to this description of hermeneutics, Klein and Myers (1999:71) refer to the hermeneutic 

cylce that illustrates the world we have come to know through forming a part, as well as the 

sum of all its parts.  

 

Each principle listed by Klein and Myers (1999:71) is described in Table 3.9.2-1., with specific 

reference to the manner in which it was implemented as part of this study.  

 

 

Table 3.9.2-1: Application of the Hermeneutic cycle 

  
PRINCIPLE 

DESCRIPTION BY KLEIN 
AND  MYERS 

APPLICATION OF EACH 
PRINCIPLE 

1 The Fundamental Principle 
of the Hermeneutic Circle 

According to this principle, 
human understanding is 
achieved by considering the 
meaning of each individual 
part as well as the sum of all 

This principle was applied by 
taking each individual 
paricipant’s context and 
experiences into account, 
whilse constantly referring 
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its parts as a whole. This 
principle underlies all others. 

back to the main objective 
of the study. 

2 The principle of 
Contextualisation 

This principle requires the 
researcher to critically 
evaluate the historical and 
social background of the cases 
involved in the study. By 
doing so, the audience will be 
able to see how the 
phenomenon emerged. 

This principle was addressed 
by providing the reader with 
a comprehensive context of 
each  case studied in Section 
4.3. 

3 The Principle of Interaction 
Between the Researcher 

and the Subjects 

This principle requires critical 
reflection on how the data 
collected was socially 
constucted through 
interaction between the 
researcher and the 
participants involved. 

This principle was applied 
through individual 
interviews conducted with 
each partipant, during 
which they could 
demonstrate their use of 
tablets. 

4 The principle of 
Abstraction and 
Generalisation 

According to this principle, 
the individual details collected 
as data from each participant 
are interpreted by means of 
the first and second principles 
in order for theoretical 
concepts to emerge. These 
concepts will, in turn, be able 
to describe the phenomenon 
being studied.  

This principle was addressed 
by applying thematic 
analysis to the collected 
data. By doing so, specific 
codes and categories 
emerged, which led to 
certain conclusions being 
drawn. These steps can be 
followed in Sections 4.4 to 
4.6.  

5. The principle of Dialogical 
Reasoning 

This principle requires the 
researcher to act sensitively 
towards possible 
contradictions that could exist 
between the theoretical pre-
conceptions and the actual 
findings that emerge through 
interpretation of the data.   

By keeping the initial 
research question and 
objective of the study in 
mind, the researcher 
focused on the emergence 
of new information rather 
than determining the results 
beforehand.  

6. The Principle of Multiple 
Interpretations 

For this principle to be 
adhered to, the researcher 
has to act sensitively towards 
participants who may have 
different interpretations of 
the same phenomenon being 
studied.  

This was applied by 
constantly considering each 
participant’s unique 
context, as this too 
influenced their 
interpretations of the 
phenonemon.  

7.  The Principle of Suspicion This principle requires the For the application of this 
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researcher to act sensitively 
towards possible biases that 
may arise during the study, as 
this could influence their 
approach to the participants 
and the interpretation of the 
data.  

principle, the researcher 
kept in mind that each case 
and participant should be 
approached independently 
regardless of previous 
situations. 

Source: Adapted from Klein and Myers (1999:71). 
 

3.11. LIMITATIONS 

 

Possible limitations to this study could be the lack of time available for data collection, 

specifically in terms of the first case. Case A was situated in a rural part of South Africa, far from 

where the researcher was based. This meant that it was not possible to go back to each 

participant to verify the findings, as she had a limited amount of available leave from work to 

collect the data. Also, since the researcher had a positive experience with the use of a tablet as 

part of her own teaching practice, she had to be constantly aware of her own opinions as to not 

let in influence the data collection or analysis. Finally, as this study formed part of a Master’s 

thesis, only a certain amount of time was available for the planning, data collection and analysis 

of the data for this study.  

 

3.12. VALIDITY AND RELIABILITY  

 

The first consideration to bear in mind is that of reliability, otherwise known as dependability. 

According to Krefting (1991:219), the reliability of a study determines how ‘repeatable’ it would 

be should another researcher follow the same research process. Although it is usually 

implemented for the evaluation of quantitative research, it can be used on all types of research 

to ensure consistency. Describing each step of the research process in as much detail as 

possible already contributes to the reliability of a study (Golafshani, 2003:601). However, for a 

study to be deemed as reliable it has to be proven as valid. 

 



 

79 

 

Validity can be defined as the close relationship between what an instrument actually measures 

and what it is intended to measure (Henning, 2004b:147). It is very important that the collected 

and analysed data are proven to be credible in qualitative studies. This is why validity plays such 

an imporant role, not only at the beginning of a study but as an ongoing process.  

 

The most appropriate method for ensuring validity is, for example, trustworthiness, which 

depends on both the researcher’s philosophical lens (see Section 3.3) and the paragdigmatic 

assumptions that are made (Creswell and Miller, 2000:125). For the purpose of this study, an 

interpretive philosophy served as the researcher’s lens of choice.  

 

The interpretive researcher is not fooled by the fallable nature of observations, and 

acknowledges that theory can be altered. This being said, the use of a variety of data sources 

and collection methods is encouraged by interpretive research (Henning, 2004e:19), as it 

ensures a greater degree of validity. 

 

Furthermore, good research practice requires the researcher to triangulate by consulting 

multiple sources of data, data collection methods and researchers, regardless of the chosen 

philosophical or epistemological perspectives (Mathison, 1988:13). Triangulation can also be 

described as an assessment of the conclusions drawn from one or more perspectives in order 

for credibility to be proven (Leech and Onwuegbuzie, 2007:579). Krefting (1991:219) refers to 

the triangualtion of data methods as the most commonly used method. This implies that the 

different sources used to collect data confirm the findings provided by each of these 

techniques. It is important that a method, such as triangulation, is used to prevent the 

possiblity of researcher bias, and to minimise the possibility of distorting  the data collected 

(Krefting, 1991:219).  

 

According to Yin (2003:97), one of the greatest advantages of using the case study research 

strategy is the opportunity it provides to use more than one data collection method and data 

source. This study confirmed Yin’s statement by implementing interviews and digital artefact 
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analysis for the collection of data as well as consulting various sources of data. Additionally, the 

use of different cases expanded on the notion of studying the same phenomenon under a 

variety of conditions, which also adds to triangulation (Mathison, 1988:14). 

 

As for the process of coding the data, common themes and subjects were identified. This was 

the first step in the process of applying triagulation to the different sources. The researcher 

acted as the main interpreter of the data collected, which meant that the approach was mainly 

subjective. The potential for subjectivity being inherently present in the role of the researcher is 

acknowledged by Cresswell and Miller (2000:124). For this reason, careful attention was given 

to ensure that the possibility of personal interpretation colouring the data did not occur in 

order for trustworthiness to be proven. During the interviews, the researcher often repeated 

the interpretation of the participant’s answers to the questions to make sure that the 

responses were understood correctly. In addition, Cresswell and Miller (2000:124) find that 

different techniques can be applied during the data anlaysis process to establish validity. These 

techniques include peer reviews, triangulation, and member checking. Triangulation, member 

checking and the creation of a thick, rich description were used in order to establish the validity 

of this study. Additionally, the data collected could be compared to existing literature to further 

strengthen the validity thereof.  

 

By clearly describing the experience and context, the reader should be able to picture the case 

clearly - almost as if they themselves had the same experience, thus, adding to the credibility of 

the study. It would also be easier for them to understand the findings should  they be able to 

identify with the situations described in the study (Creswell and Miller, 2000:129).  

 

During this study, the researcher made use of different methods of data collection as well as 

various data sources, in the form of three case studies involving many participants. These 

collection methods included semi-structured interviews and artefact analysis. Ten data sources 

were used, namely six teachers and four IT-staff members. By doing so  
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3.13. CONCLUSION 

 

This chapter provided an in-depth discussion of all the factors requiring consideration in 

conducting a research study. In the following chapter, the results obtained through the 

application of the research methodology will be discussed with reference to the three cases 

studied, as well as the findings that ultimately lead to the final conclusions described in Chapter 

5.  
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CHAPTER 4:  DATA ANALYSIS AND FINDINGS 

 

4.1. INTRODUCTION 

 

The analysis of data can be described as a summary of the data collected, which is based on an 

examination of the meaningful content provided by the qualitative data (Lacey and Luff, 

2001:6). This final step in the research process requires the researcher to enter into a 

conversation with the data in order to identify the relationships and discrepancies therein. The 

content of these conversations is based on establishing the answers to the research questions 

posed in Section 1.2.2.1 of Chapter 1 .The data should be approached by using both a logical 

and an intuitive procedure, which, when analysed, provides the foundation for further research 

(Dey, 2003:31). It is important to bear in mind that the objective of qualitative research is not to 

prove that all the findings are generalisable, but rather to view the phenomenon from the 

participant’s perspective (Nieuwenhuis, 2011a:115). 

 

This chapter reports on the results obtained from the three case studies that were described in 

Chapter 3. The study focused on an investigation into the different ways in which teachers use a 

tablet to support their 21st Century teaching practice in the FET phase of the education system. 

Three participants from each of the three case studies were used for the collection of data. 

These participants were situated in three different teaching environments, as determined by 

their school context, level of tablet proficiency, level of tablet implementation, and their 

specific subject. In addition, IT staff members were interviewed in each case as they, too, 

played a vital role in the functioning of ICT at each school. The following figure illustrates the 

sections discussed in this chapter.  
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Figure 4.1-1: Outline of Chapter 4 (Researcher’s own design) 
 

4.2. DESCRIPTION OF CASES USED FOR DATA COLLECTION 

 

Because the Interpretive research paradigm relies on the context and the influence thereof on 

its participants, a thorough description of each school is necessary. This ‘thick description’ 

considers all the contextual information of the phenomenon being studied and serves as the 

first step in the data analysis process (Dey, 2003:32). Cohen (2004:1) describes context as the 

setting in which education takes place, be it the location, culture, or socio-economic status of 

the teachers or learners. In the following paragraphs, each of the cases used for data collection 

will be described in detail by focusing on the demographic information, language of instruction, 

level of technology integration, and the challenges experienced by each school. In addition, the 

characteristics of each of the school’s participants will be discussed briefly. 
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4.2.1. CASE A  

a) Demographic context 

The first case included two teachers from a public senior secondary school, as well as a member 

of their IT-support staff. This school was located in the remote Cofimvaba district of the Eastern 

Cape Province. Finding itself in such a rural environment, many companies and research 

institutions saw the school’s potential for research and used it to pilot alternative agricultural 

methods, gas-powered electricity, new sanitary facilities, and the tablet integration project that 

this study formed part of, namely ICT4RED. There were quite a few schools in this area, most of 

which had the same characteristics. The closest town was Queenstown, which is, 

approximately, a distance of 76 km drive by car.  

Since most of the learners came from less fortunate homes, the school provided each learner 

with lunch consisting of either soup, ‘pap’, or vegetables, planted on the school grounds as part 

of another research initiative. In the two months leading up to the matriculation final 

examinations, the learners attended extra classes in the evenings and spent the night at school 

to make sure that they were present each day. The principal or an appointed teacher also slept 

at the school during this time.  

 

b) Infrastructure 

The school facilities included two separate buildings, housing classrooms, a staffroom, a 

kitchen, a laboratory, a library, storage areas and a staffroom. The bathroom was a free-

standing building, which also formed part of a private research project. Some of the classrooms 

had broken windows and holes in the floors, which meant that the classrooms were not very 

warm in winter. One of the buildings had no access to electricity, and only a few classes had 

projector screens. The server room, located adjacent to the headmaster’s office, contained all 

the tablets’ charging stations, as well as the server and one desktop that was used by the IT-

support manager. The school had no computer laboratory for the teachers or learners to use. 
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The only laptop and printer to which the school had access was used by the clerk to perform 

managerial tasks. There was no school hall, which meant that the assembly took place briefly 

each morning in front of the school where learners sang hymns and the principal discussed the 

day’s agenda.  

 

c) The learners 

The school was only recently opened for Grade 8 and 9 learners at the time of this study, having 

previously served as a senior secondary school. Most of the general subjects, such as English, 

mathematics, Life Science, natural science, as well as agricultural science formed part of the 

curriculum. Most of these learners were Xhosa speaking, and came from homes where their 

parents were either unemployed or absent. Despite their difficult environments, the learners 

were all neatly dressed in their school uniforms and were very welcoming. 

 

d) Language of instruction 

The instructional language used at the school was English, which created a language barrier 

between the teachers and the learners, who were mostly Xhosa speaking. The learners were 

expected to use English textbooks and write the national matriculation examination in English. 

Some of the teachers were not originally from South Africa, and also experienced challenges in 

terms of language differences, as they only spoke their home language and English. 

Unfortunately, most of the matriculants did not perform very well in their final examinations 

the previous year, with only a few gaining results worthy of university exemption.  

 

e) Technology integration 

Most of the teachers at the school received training through the ICT4RED project, which also 

provided them with a device and projector for the school. An ‘earn as you learn’ principle was 

followed, meaning that the teachers were rewarded with devices, SD cards, and tablets for 
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their learners, and projectors for their school when they completed all of their tasks 

successfully. After the completion of their training, they were expected to implement these 

new skills in their classrooms at the school.  

Some of the teachers did not have mentor classes, otherwise known as register classes. A 

teacher assigned with a register class, acts as their “guardian” at school. They are usually 

responsible for recording learner attendance at the start of the day, processing their reports, 

contacting parents and keeping their learners’ files up to date. 

 

However, these participants were only responsible for the administration and teaching 

associated with their subjects. The participating teachers were familiar with research and were 

more than willing to participant in the research project. As most of these teachers were not 

English speaking, the language difference challenged the researcher as well. Questions had to 

be repeated frequently or rephrased. 

 

f) Description of each participant 

The first teacher, participant A1, was a male mathematics teacher originating from Zimbabwe. 

He had been in the teaching profession since 2005, and practicing in South Africa for the 

previous 10 years. The use of a tablet was his first experience with technology in his classroom. 

He was enthusiastic about the possibilities of using technology as part of his teaching practice 

and enjoyed using it.  

Participant A2 acted as both the senior Life Sciences teacher and also as the school principal. He 

had been teaching for the last 15 years and had only recently been appointed to the position of 

School Principal. He was extremely positive and helpful when introducing the research team to 

the learners and staff, and was also very interested in technology.  

As the main purpose of this study was to assess the use of tablets, specifically as a support for   

teaching practice, it was important to meet and interview a staff member who was responsible 

for the IT-support system. The third participant, identified as participant A3, was an 
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independently contracted staff member. His role was extremely important in maintaining the 

network and assisting learners and teacher with their tablets. This participant was originally 

from Ghana, and had been working in South Africa as an IT specialist for the previous couple of 

years.   

4.2.2. CASE B 

a) Demographic context  

The participants at the second school worked in a large public high school situated close to the 

central business district of Pretoria in Gauteng. This school was a former model C school. Most 

of the teachers had register classes and were responsible for extramural activities. The school 

followed a DBE curriculum that included general subjects such as mathematics, Afrikaans, 

English, natural science, Life Science, accounting and life orientation, as well as specialised 

subjects such as visual art, information technology, design, and German. With regard to the 

learners’ academic performance, the school was renowned for its excellent matriculation 

examination results, namely, a 100% pass rate with a high number of learners passing with 

university exemption. 

 

b) Infrastructure 

The school consisted of two different blocks, each housing about 20 classrooms. Due to the 

large number of learners, additional temporary classrooms were added during the past three 

decades. Each grade was allocated a bathroom that was situated in different parts of the 

school. The learners did not receive food at school, but could buy snacks and some food items 

at the school’s tuck-shop. The school also had two halls, which were used for assembly or other 

meetings, a swimming pool, and hockey fields, as well as netball and tennis courts.  Most 

classrooms were supplied with digital projectors, while others still made use of traditional 

overhead projectors. During the data collection phase, the school was in the process of 

installing Wi-Fi receivers in every classroom. Two computers laboratories were available for the 

learners to use, while staff members had access to their own computer centre. Apart from 
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occasional load shedding, the school had access to basic services like electricity, sanitary 

facilities, and water. Most of the teachers used their own computers and laptops, while some 

members of the school’s managerial staff were provided with printers and computers by the 

school for managerial purposes.  

c) The learners 

The learners that were enrolled at the school came from various socio-economic environments. 

They ranged from Grade 8 to Grade 12, and travelled to school by car, bus or on foot if they 

lived in the hostel on the school grounds. Most of the learners were native Afrikaans speakers, 

although some of them had progressed through English primary schools, which made the 

comprehension of some Afrikaans subject-related terminology difficult. With regard to tertiary 

education, the majority of the learners were determined to study at one of the national 

universities in South Africa. Because most tertiary courses have strict acceptance requirements, 

the learners were motivated to work hard despite the fact that the competition was tough. 

 

d) Language of instruction 

Learning material was made available to the learners in Afrikaans, which was also the school’s 

language of instruction. Final matriculation examinations were written in Afrikaans. Because all 

of the teachers were South African and used Afrikaans as either a home or second language, 

they had no problems in teaching the learners in their home language.  

  

e) Technology integration 

Because the school was traditionally orientated, the process for the introduction of technology 

integration had been a reluctant one. Resistance to change was their biggest challenge. While 

most teachers were provided with either an overhead or data projector, they still had to make 

provision for their own computers, tablets and training. At the time of this study, the school 

was in the process of considering the financial implications of tablet integration and upgrading 

their network to accommodate all of the teachers and learners.  
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f) Description of each participant 

Participant B1 was an Afrikaans language and life orientation teacher, who had been teaching 

at high school level for five years. She studied educational psychology and completed her Post 

Graduate Certificate in Education (PGCE) afterwards. Although she owned a tablet, she received 

no formal training with the regard to the integration of technology into her teaching practice. 

She was, however, comfortable with the device for personal use such as communication, social 

media and photographs.  

The second participant, B2, had an education degree and taught visual art as a subject. At the 

time of this study, she had owned more than one tablet and was optimistic about its potential 

to enhance teaching and learning. Participant B2 had experience in the use of technology in her 

classroom, which included a data projector, laptop, and a smart-board.  

Due to the school’s size, it depended on IT-support for most of its administration and network-

related assistance. One permanent staff member formed part of this team. She held 

qualifications in IT and felt positive about the advantages of the use of tablets in the school, 

while being realistic about the associated challenges.    

4.2.3. CASE C 

a) Demographic context 

The final school approached to collect data for this study was a relatively new, private Christian 

college in the eastern part of Pretoria. This college comprised a pre-primary, primary school and 

high school, each with its own headmaster and teachers. Not all of the teachers were mentor or 

register teachers, which meant that they were mainly responsible for teaching-related 

activities. The school followed a DBE curriculum offered through the Independent Education 

Board (IEB). In the previous year, a 100% pass rate was achieved with most learners passing 

with university exemption. 
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b) Infrastructure 

With regard to teaching facilities, the pre-primary, primary and high schools were all situated 

on the same grounds. However, each functioned as an independent school with its own 

headmaster, teachers, buildings, and play grounds for the learners. The facilities included 10 

fully equipped classes, laboratories, a dramatic art centre, IT centres, a school hall for 

assemblies, a music centre, cricket, hockey and rugby fields, as well as a tuck-shop where the 

learners could buy food. All of these were housed on the school grounds. The classrooms were 

big, new and equipped with air conditioning, ceiling fans, data projectors, Apple television sets, 

and white boards. Each block also had adequate bathroom facilities. All of the teachers and 

learners had access to the Wi-Fi network.    

 

c) The learners 

Most of the learners came from the surrounding areas and were dropped off at school by their 

parents. Other learners made use of the school’s bus service. The classes were small, which 

meant that the learners received sufficient individual attention. The school did not have a 

hostel or boarding facilities. 

  

d) Language of instruction 

English was used as the school’s medium of instruction. All of the learning content and 

assessments took place through the medium of English, as were the final matriculation 

examinations. Because most of the learners either progressed directly from the school’s 

primary wing, or had had previous exposure to English, they were naturally comfortable with 

completing their high school career in English. Not all of the teachers spoke English as their 

primary language, but none had a problem using it as the medium of instruction. 
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e) Technology integration 

Initially, the school started a pilot study for tablet distribution amongst Grade 10 learners in 

2012. Each Grade 10 learner received an Android tablet. Tablets have since been integrated 

into the school system, and all of the teachers were provided with tablets and training.  The 

learners followed a ‘Bring Your Own Device’ principle, which implied that they could choose 

which tablet to buy as long as it met the minimum requirements needed to accommodate the 

school’s network and digital learning material. All of the textbooks were provided digitally by an 

independently contracted company, thereby giving learners the opportunity to access all their 

learning material whenever and wherever their tablets were available. In addition to their initial 

training, the teachers met weekly to discuss and share what they had learnt about new apps 

that they had loaded onto their tablets. Where possible, the school sent teachers to 

conferences and workshops in order to improve their skills and to share what they had learnt 

with the other staff members.  

 

f) Description of each participant 

The first participant, C1, taught design and information technology in the FET section. It was her 

first year as a teacher at the time of this study, as she was previously employed as a computer 

programmer. She did, however, have experience working with children having previously 

taught pre-school social interaction classes before moving on to the private sector. Coming 

from such a technology-intensive work environment, she had no trouble incorporating it into 

her teaching practice. However, this was her first encounter with a tablet as a technological 

device.  

Participant C2 was a Natural Sciences teacher with a degree in education, who had 18 years of 

teaching experience. She was positive about the use of tablets and the support provided by the 

school in this regard. Although she admitted to not having much experience with technology 

prior to the school’s tablet integration programme, she enjoyed the use of technology and the 

convenience associated with it.  
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Since the school made use of such an extensive roll-out of tablets for its staff and learners, IT 

support was crucial. They made use of a contracted company to assist and maintain their 

network and devices, therefore, the IT specialist was not always on site for assistance. This 

meant that Participant C3 could only be contacted through email, hence, the use of a digital 

interview. The challenges faced when using contract IT staff is their detachment from the actual 

functioning of tablets in the school.  

 

A summary of the cases described above is provided in Table 4.2.3-1. 
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Table 4.2.3-1: Summary of case descriptions 

 Categories CASE A CASE B CASE C 

D
EM

O
G

R
A

P
H

IC
 

C
O

N
TE

X
T 

Type of 

school/governing 

Public secondary school  

 

Public high school Private high school 

Location Cofimvaba (Eastern Cape) Close to Pretoria CBD (Gauteng) Pretoria East (Gauteng) 

Socio-economic status Low income Middle to high income Middle to high income 

Size of school Small Large Medium 

Size of class Medium (20 learners) Large classes (up to 30 learners) Small classes (up to 18 learners) 

IN
FR

A
ST

R
U

C
TU

R
E 

 

 

School facilities 

2 buildings: classrooms, 

freestanding bathroom, 

staffroom, library, storage, 

kitchen, laboratory. 

2 multi-level buildings, 1 free 

standing building, 12 temporary 

classes, bathrooms, library, art 

classes, storage, staffroom, tuck 

shop, administration area. 

Pre-primary, primary and high school 

on the same grounds, 1 building, 10 

classrooms, laboratories, dramatic arts 

centre, tuck- shop 

Extra-mural facilities No school hall or fully 

equipped sports fields. 

School hall, swimming pool, hockey 

fields, netball and tennis courts, 

student centre, music centre. 

School hall, music centre, cricket field, 

hockey field, rugby field. 

 

Computer facilities 

One laptop and printer for the 

staff, no facilities for the 

learners. 

2 computer labs for learners, 1 

computer centre for teachers with 

printers, 1 photocopy room. 

2 computer centres, teachers had 

computers in their classes. 

T H E L E A R N E R S Curriculum DBE DBE IEB and DBE 
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Home language Xhosa Afrikaans/English/Sotho Afrikaans/English/Sotho 

LA
N

G
U

A
G

E 
O

F 

IN
ST

R
U

C
TI

O
N

  English Afrikaans English 

TE
C

H
N

O
LO

G
Y

 

IN
TE

G
R

A
TI

O
N

 

Use of tablets Partial tablet integration Not integrated Full tablet integration 

Other technology Projector screens and a 

portable data projector. 

Projector screens, overhead 

projectors, data projectors in some 

classes. 

Projectors and screens in every class, 

Apple TV. 

Teacher training As part of ICT4RED project None Provided by the school 

P
A

R
TI

C
IP

A
N

TS
 

Teacher 1 A1: Male maths teacher 

(10 years’ experience) 

B1: Female life orientation teacher (5 

years’ experience) 

C1: Female information technology 

teacher (0 years’ experience) 

Teacher 2 A2: Male Life Sciences teacher 

(15 years’ experience) 

B2: Female visual art teacher 

(5 years’ experience) 

C2: Female natural science teacher (10 

years’ experience) 

IT-support A3: IT support B3: IT support C3: IT support 

Source: Researcher’s own design 
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4.3. DATA ANALYSIS 

 

The following diagram is linked to the Research Onion, which is illustrated in Chapter 1. The 

coding process and each step that is taken to identify themes used for data analysis is described 

in accordance with the final step of the Research Onion, as demonstrated in Figure 1.4-1 shown 

on the following page: 

 

Figure 4.3-1: Coding of transcribed data (Researcher’s own design) 
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A thematic analysis was used as the chosen approach for deducing meaning from the 

transcribed data. As described in Chapter 1, the themes emerged through the recoding of data.  

 

The codes are in line with the category-related questions that were asked during the 

interviews. By associating certain codes with each other, themes were identified. These themes 

and the corresponding codes are tabulated below: 

 

Table 4.3-1: Themes identified through the coding process 

THEMES ASSOCIATED CODES 

TIME Lack of time, overloaded teachers. 

TECHNOLOGY Associated advantages/disadvantages, paperless environment, tablets, 

types of technology, communication, administrational software, apps. 

TEACHERS Skills, training, resistance, ‘flipped classroom’, older teachers. 

LEARNERS Skills, advantages, misuse of technology. 

INFRASTRUCTURE Internet, servers, Wi-Fi, network. 

TEACHING 

RESPONSIBILITIES 

Goals, projects, during school hours, after school hours, attendance, 

schedule. 

ADMINISTRATION Preparation, classes, surveys, attendance, facilitation, assessment, 

electronic resources.  

MANAGEMENT Policy, implementation, planning, IT-support, resistance. 

Source: Researcher’s own design. 

 

4.3.1. ANALYSIS OF DATA COLLECTED IN EACH CASE 

 

In the following paragraphs, each case will be discussed individually with reference to the 

themes listed in Table 4.3.-2. Proof of the digital artefacts, created prior to the interview, will 
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also be presented to indicate that each of the participants’ use of technology was part of their 

teaching practice.  

a) CASE A 

Every time a participant made use of a word or phrase relating to the concept of time, for 

example, the lack thereof or school-related time, it was categorised under this theme.   

When referring to his use of time, Participant A1 (Appendix G, Line: 105-108) mentioned that it 

was the preparation of technology-integrated lessons that took most of his after school time.  

But no, you know…one thing that I have observed with the tablet is that you need to be 

well prepared. Sometimes….because I’ve got a lot of stuff to do, don’t have enough time to 

prepare that other part. But there is a lot here, a lot of stuff for Life Sciences. 

When asked, the participants all held the same perception of the goal of teaching, namely, to 

help their learners develop to their true potential. They clearly understood the vital role 

teachers fulfil in each child’s education and the importance of preparing learners for their 

future careers. These teachers were passionate about teaching, and children.  

At the school I have to…to teach. That’s the first thing. Then besides that I have to 

motivate the learners. Ja, to…be positive on their education and I also have to…to sort of 

open the … to sort of training them on exposure. Just to show them how things are…are 

like outside. So that when they are also choosing careers they have picture of what, what 

they need in life is like (Participant A2, Appendix G: 9-13).  

The school’s context played an important role in the challenges that the teachers faced with 

regard to technology integration. In this case, the learners and teachers came from a rural, 

mostly unemployed, and poor community. This meant that they had limited experience with, 

and understanding of technology. The learners were not motivated to perform well 

academically or to continue their education after school, which, in turn, resulted in poor school 

attendance. This implied that the tablets were not being used for learning in the classroom, as 

was the intention of the integration project. Although this situation was not directly linked to 
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technology, it had an impact on the learners’ academic achievements. Participant A2 (Appendix 

G, Line: 18-20) made the following comment about the learners and their lack of motivation: 

Ja, maybe…they do not have role models who are out of education who they admire and 

those things and it’s a very huge challenge to motivate those learners to come to school 

every day, to do their work…and all those things, ja.  

While the teachers in Case A were also of different ages, Participant A1 mentioned that 

some of the older teachers, who also underwent the training, found the actual use of the 

tablets in their classes more challenging. When Participant A3 was asked how he 

experienced the teachers’ attitude towards the use of tablets, he answered that they 

were not confident in using their tablets. Most of them did not even enter their own 

marks into the system, which, by default, became his responsibility. He explained that the 

teachers’ lack of motivation and use of the tablet was due to their background and 

approach to technology in general, stating that,  

They come from a rural area. Most of these things are really new to them. But if, if, 

if…they are taught where to get information and they know what apps to use they have a 

question. But know they seem to have a lot of place on blame game: ‘Oh we were not 

taught these things’ (Participant A3, Appendix G, Line: 156-161). 

It seemed that although these teachers were not confident enough to go out and look for apps 

that would suit their subject’s needs, they were also not sure where exactly to find them. 

Participant A1 did use apps, but mostly for revision and not for the teaching of new content.  

Despite the training that the participants received in this case, Participant A3 felt that it was too 

general and should be targeted at each specific subject. He also stressed the importance of 

teacher training and the crucial role it plays in technology integration. By improving the skills of 

teachers in the use of tablets, they, in turn, will be able to improve their learners’ skills. He 

went on to explain, 
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You see, because here the responsibility lies with the teacher before the transformation 

will be realised. So if we can have this thing injected into the system, where they put up a 

lot of activities on the tablet, the learners will not have that time to be taking photos 

(Participant A3, Appendix, G, Line: 130-132). 

With regard to classroom strategy, participant A2 explained that he organised the learners into 

groups, which made the facilitation of skills training much easier. He could now move around 

the class and help learners where necessary. This also solved the problem of learners bringing 

uncharged tablets to school, as they could now work together on each other’s tablets. 

Normally the teacher is always in front, demonstrating things, and first the blackboard… 

But this time now, the teacher has to move around and facilitate the learning. So it’s more 

convenient when learners are seated in groups. Maybe in a circle or whatever. Not 

necessarily facing the blackboard (Participant A2, Appendix G, Line: 75–78). 

Most learners at this school had no experience with the use of technology during their school 

education. This meant that they were at a disadvantage when they moved on to tertiary 

education or a work environment after matriculating. However, exposure to a tablet, as part of 

the ICT4RED project, definitely made a difference because they not only used smart technology 

for the first time, but also had access to a massive amount of information thanks to the 

internet. As a form of motivation, the learners who passed the matriculation examinations with 

university exemption were allowed to keep their tablets.  

So when these learners went to…tertiary institutions, they will come back and say ‘Hey 

principal…we struggled. We were taken to a computer lab, I could not even open it.’ And it 

was stressing, you know…Now this gives them an opportunity, from over…from last year 

we told them that anyone who passes with a bachelor will go to tertiary with his or her 

tablet (Participant A1, Appendix G, Line: 159–163). 

However, access to the tablets also had its pitfalls. During the researcher’s time collecting data 

at the school, there was a situation in which the learners took photographs of kissing one 

another during a class period. No teacher was present at that time. This emphasises the 
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importance of the teachers’ presence while the learners are under their supervision at school. 

The school principal addressed the situation with the learners and their parents.  

Participant A2 mentioned that the learners were lazier than those he had taught in the past. He 

felt that they were not critical or inquisitive, and accepted everything that they were told. 

However, the use of technology had certainly made a difference in that the learners were more 

attentive and engaged.  

The school experienced problems with their Wi-Fi during the researcher’s time there, which 

caused problems for Participant A3. He could not load the apps onto the server, and had to 

update each tablet individually, which was a tedious process. The tablet charging stations, 

located outside the principal’s office and inside the network quarters, could not charge multiple 

tablets at any one time. Many learners would take their tablets home, play on them through 

the night, and bring them back to school the following day without any battery power, which 

could not be remedied due to this lack of access to charging facilities.  

With regard to the school’s management, the principal was enthusiastic about the tablets the 

school had received from the CSIR, as well as the various ways in which the staff and learners 

had benefitted from these up to that point. Participant A3 stated that the school used to have 

weekly meetings where the management and other staff members would discuss their use of 

the tablets. Whether these meetings still took place, he could not say.  

Although the participants in Case A listed the administrative tasks for which they were 

responsible, they had no electronic evidence of either marking sheets, subject improvement 

plans, or learner attendance; most of these were still done on paper. Participant A1 used his 

tablet to demonstrate a subject related app, and explained how he would approach the use 

thereof in the classroom. However, no evidence of administrational documents or tasks were 

available on his tablet. 
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b) CASE B 

The topic of ‘time’ was often discussed with reference to the amount of administration that the 

teachers were expected to complete. The participants also viewed a lack of time as the main 

reason for not using their tablets in the classroom. They felt that because they were so busy 

with other teaching-related work, there was no time left to search for interesting new apps that 

could possibly assist them with their teaching practice.   

Admin forces you to spend after school time on all this paperwork and then you have to do 

preparation which means that you don’t get time for you own stuff….Because it’s about 

the children. And admin steals that quality time (Participant B1: Appendix G, Line: 85–93). 

The greatest challenge facing the participants at this school was their lack of experience with 

technology and the slow pace at which the school was implementing technology integration. 

Since they received no training in the use of their tablets, they had to find the time to do 

something about it, but because of their full school and extramural schedules, they did not have 

much time as it was. In addition, participant B1 was sceptical about the negative impact the use 

of a tablet might have on the learners’ language and interaction skills. She also experienced 

trouble with her tablet’s software, which made using it troublesome as it was not dependable.  

Management was still giving consideration to the external variables, such as the financial and 

security implications, that could affect the implementation of technology integration in the 

school. However, the participants were optimistic about the possibility of using tablets as part 

of their teaching practice and communication, as well as a source of digital learning content. 

Because the use of tablets can reduce or even eliminate the use of heavy textbooks, the 

learners would be sure to benefit from lighter school bags.  

Participant B3 stated that technology integrated schools need access to technical support in the 

form of staff members who are dedicated to assisting learners and staff members with their 

devices.   
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Another important challenge faced by Case B was the collection of the funds required for such a 

large-scale tablet roll-out. The school accommodated more than 1000 learners and 70 staff 

members. To provide each of them with internet access and possibly a tablet would have 

carried a huge financial implication, never mind the costs of the necessary training. 

Learners using their tablets for the wrong reasons was another challenge that the teachers in 

Case B were concerned about. They were not sure how to monitor the learners’ activities on 

their tablets during a lesson. However, the teachers in Case C did mention that they had 

expected a similar challenge but were surprised to find that the learners were attentive and 

engaged while lessons were being presented.  

When there was no electricity due to load-shedding or road works in the nearby area, 

participant B2 would have a slideshow for her lesson on her tablet. By having a backup on her 

tablet, she was able to carry on with the lesson by passing it around the class, showing them 

images of the artworks being described.   

Teachers at this school were extremely tradition orientated and focused on tried and tested 

teaching methods. Some of the teachers still relied on others to enter their marks and type 

their question papers, despite their unlimited access to computers and the internet. This 

resistance to change acted as another barrier to technology integration. 

Participant B1 was concerned about the way that the teachers would have to adapt their 

teaching practice, and felt that it would be unfair to expect this of them should tablets be 

integrated into classroom teaching. She stated the following: 

Where you work with people that have been teaching for [many] years….how are you 

going to accommodate them? Because to suddenly adapt your way of teaching is not fair 

because each person has a certain way of doing something (Participant B1, Appendix G, 

Line: 310-312). 

Participant B3 added that another teacher had told her that when she started teaching there 

weren’t even calculators, and now, suddenly, the next generation was born with the use of 

technology.  
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In this case, the school was not ready for the full-scale implementation of tablets, as the 

school’s management was still doing research on the various factors surrounding such a full 

scale roll-out. At that stage, the school was in the process of distributing tablets to the staff. 

Whether the learners would start using tablets was still under consideration. If any of the 

teachers, such as participants B1 and B2, were interested in using tablets, they had to do so 

themselves and organise their own training. Therefore, these teachers had to rely mainly on 

their own investigation into suitable apps and integration of methods using their tablets. This, 

in turn, caused them to feel demotivated due to the lack of time with which they were already 

confronted. 

During the researcher’s visit to this school, Management was in the process of installing Wi-Fi 

receivers in each classroom, but some teachers were still having trouble accessing the network. 

The internet was also very slow due to the amount of people using it simultaneously. However, 

since then, the teachers had all been assigned usernames, although they only had access to a 

limited amount of data, which they found made a big difference, although problems still existed 

with respect to connecting some of the tablets.  

 

As mentioned by participant B3, there was no way the school could even consider integrating 

1000 tablets if the line speed, capacity and network could not handle that amount of traffic. In 

addition to the network upgrade, the school’s management was researching an implementation 

plan. They were gearing up for a ‘bring your own device’ model to ensure that each learner 

would be able to access the network regardless of their chosen device, but this was still part of 

a long term plan. 

A few of the participants referred to the learners being different to those from previous years, 

being ‘21 Century learners’ and thinking differently. Participant B3 added that the teaching   

approach to these learners should entail adapting to the changing times and the changing 

world.   
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We (will) stimulate our leaners on a different level. We (will) make learning more than just 

a book and a paper. We (will) make it an interactive experience. And that is why our 

learners are hooked on technology (Participant B3, Appendix G. Line: 75-77). 

 

In most of the interviews, the participants mentioned the amount of administration for which 

they were responsible and the vast amount of time they had to spend completing this task. 

Unfortunately, these administrative tasks took up much of their teaching time. All of the 

participants from Case B mentioned that so many of their administrative tasks involved the 

completion of forms, surveys and class lists, which they had to repeat more than once. This 

could be avoided by creating each of these formats electronically.  However, participant B3 was 

realistic about the administrative implications associated with the conversion of all these 

documents.  

The participants were not convinced that the school’s management truly supported the 

integration of technology, mainly because of the slow pace at which it took place. However, 

according to Participant B3, the school was planning to distribute tablets to the teaching staff 

by June 2015 as Phase 1 of tablet integration.   

Both the participants tried their best to create electronic documents that they could use to help 

them organise their school related administration more effectively. Although they did not use 

any of the subject related apps, they had records of their subject content in a cloud-based 

server, which they could access from their tablets.  

Two screenshots were collected as forms of digital artefacts for Case B. The participants were 

asked to take a screenshot of any administrative tasks that they had performed on their tablets. 

In the first screenshot (Figure 4.3-2), the participant showed evidence of different class-related 

documents that she used in preparation for her classes. However, she created them using a 

laptop and not her tablet. For the second screenshot, Figure 4.3.1-1, the participant opened 

one of the above mentioned documents, which had only just been recalled from the files on her 

tablet. No interaction or creation took place, thus, it was clear that her tablet was mainly used 

for its ‘reader’ functionality.  
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Figure 4.3-2: First screenshot from Case B (Participant’s tablet) 
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Figure 4.3-3: Second screenshot from Case B (Participant’s tablet)
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c) CASE C 

In Case C, Participant C1 was in her first year of teaching. Coming from a private sector 

background, she mentioned that she did not expect teaching to be such a time consuming job. 

However, the participants in Case C were extremely happy with the convenience provided by 

the use of a tablet and the impact it had on the amount of administrative work they had to do. 

Participant C1 mentioned that they were now able to edit and add to their already electronic 

learning content anytime and anywhere.  

Participant C2 did mention that she experienced problems with the different tablets used by 

the teachers and the learners respectively. She explained that each learner was responsible for 

the provision of their own tablets, as long as it met the minimum requirements. Thus, some 

learners used Apple iPads and others used Android devices. This created a problem for the 

teachers as not all of the apps and demonstrations were compatible with the different devices. 

In some cases, she had to resort to connecting her own tablet to the projector in order for the 

learners to view it on the projection screen. This took away the interactional quality that makes 

the use of tablets so unique.  

Another challenge mentioned by Participant C1 was that learners took chances with electronic 

submissions. They would claim to have submitted an assignment electronically when they had 

not done so. This was a situation that the participant was still trying to manage at the time.  

The school in this case provided each teacher with tablet-related training. Participant C2 taught 

at this school before the roll-out of tablets started and received her training during the pilot-

phase in 2012. Participant C1 received training when she started teaching at the school in 2015. 

In addition to the initial training provided, the staff had scheduled weekly meetings where they 

came together in small groups to discuss new apps on their tablets. 

However, some teachers still viewed this new approach to technology as intimidating:  
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I think their perception is that it will complicate their lives but actually it is only a transition 

that has to happen. Because it will make things so much easier. So I don’t think everyone it 

there yet, I think everyone is hopeful and they are willing to work towards it, at least 

(Participant C2, Appendix G, Line: 53-56). 

This school definitely made an effort to keep teachers up to date with the newest apps and 

software. At the time that the researcher conducted the interviews, both teachers had recently 

attended an iPad summit in Johannesburg, where they were introduced to new apps and given 

demonstrations as to how apps could be used as part of their lessons. Participant C3 added that 

the DoE also hosted information days that teachers could attend in order to learn more about 

apps that are recommended for specific subjects.  

According to participant C3, teachers gained more practical experience with their subjects 

through the use of tablets as they had access to a wide range of new simulations, 

demonstrations and information. The learners were quick to adopt the newly introduced 

technology. In Case C, they were comfortable with the use of smart phones, as well as 

computers, which made the transition easy. However, Participant C3 did mention that discipline 

played a vital role as the learners had to adapt to using their smart device as a learning, and not 

a social tool.  

The school had a fast and adequate network in place. Each class was equipped with the 

necessary technology to allow every teacher and learner access to the network via their tablets. 

Even outside the classroom, in the coffee shop where the interviews were conducted, the 

participants could access their marks and learning content through the server. In terms of the 

network, Participant C3 (Appendix G, Line: 65-66) stated:  

…make sure the Wi-Fi network at the school can handle the user overload, nothing spoils a 

good technology experience like bad Wi-Fi.  

While the participants in each case made reference to different activities relating to their 

understanding of the terms ‘teaching responsibilities’ or ‘teaching practice’ when referring to  

administrative or managerial tasks, it came down to the same thing.  Where the participants in 



 

109 

 

one school described administration as the planning of lessons, assessment schedules and 

drawing up mark sheets, those in the two other schools referred to these tasks as the recording 

of learner attendance and the creation of subject improvement plans. Two of the participants 

were not mentor teachers, which meant that they were spared much of the additional 

administrative workload.  

Participant C2 mentioned the importance of another administrative responsibility, namely, 

learner intervention. Evidence of all the steps taken to help struggling learners needed to be 

recorded and this, too, brought about additional paperwork.  

You can’t just do It. You need physical evidence every time you spoke to a child, a parent 

etc. So with regard to that the administrational burden is growing (Participant C2, 

Appendix G, Line: 20-22). 

The use of a learning management system (LMS) was common among all the cases studied. This 

included the learners’ details, marks, discipline records and correspondence with parents. 

Unfortunately, at that point, this could only be done on a computer, which reinforced the 

teachers’ dependence on other technological mediums. The only person, in Case A, who had 

access to the school’s LMS was their clerk. This meant that the teachers were dependent on her 

to get any learner or other information. In Cases B and C, the teachers had access to 

information on the LMS, but only via their laptops or computers.  

There was no doubt about the vital role that management played in the successful integration 

of technology. They are not only responsible for the provision of adequate infrastructure, but 

also for the creation of a positive and accepting atmosphere.  

Management is the most important link for the integration of technology in school. I 

would go as far as to say without management’s total support for technology, the 

integration can fail  (Participant C3, Appendix G, Line: 34-36). 

In Case C, both participants felt that management was extremely supportive of the integration 

of tablets. They stressed the importance of how the attitude towards technology is packaged 

and brought across.  
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Management needs to ensure that their staff has sufficient knowledge on how to use 

technology and what the benefits are (Participant C3, Appendix G, Line: 64-65). 

The participants in Case C both demonstrated the use of their tablets by logging into the LMS 

and accessing the marks and assessments that were stored online. They were both enthusiastic 

about the apps that they used in their classrooms, as well as the electronic textbooks that were 

provided for their individual subjects.  

Two screenshots were collected as a form of digital artefacts. The first screenshot, Figure 4.3.1-

3, shows evidence of the assessment done during one of the participant’s classes. Due to 

ethical reasons the names of the learners were removed. 

In the second screenshot, Figure 4.3.1-4, examples of the electronic textbooks used in Case C 

can be seen. This participant could easily access, add and elaborate on the content of each 

textbook. Thanks to the mobility and convenience of a tablet, she could do her preparation 

anywhere and at any time.  

 

In the following screenshot the participant made use of an application for the recording of 

learner attendance. By doing so she could keep track of learners that might have missed work 

done during the periods in which they were absent. She also demonstrated her use of 

applications for the creations of lessons with voice notes to accompany the learning content. 

Additionally the electronic textbook (See figure 4.3-5) made is easy and convenient to do her 

preparation at any time. The format of these textbooks make is possible to add additional links 

and information. 
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Figure 4.3-4: First screenshot from Case C (Participant’s tablet) 
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Figure 4.3-5: Second screenshot from Case C (Participant’s tablet) 
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4.3.2. SUMMARY OF DATA ANALYSED  

 

The following table displays the data after it was analysed according to the predetermined themes. This was done for easier 

comparison between each case that was studied. 

 

Table 4.3-2: Summary of analysed data 
 

THEME

S 

Subthemes CASE A CASE B CASE C 

TI
M

E 

 

 

Lack of time 

 Little time was left for teaching 

after administration had been 

completed. 

 Little time was left for 

teaching after administration 

had been completed. 

 Little time for exploration of 

tablet possibilities. 

 New teacher did 

not expect to 

have so much to 

do in so little 

time. 

TE
C

H
N

O
LO

G
Y

 

 

 

Challenges 

 Rural background; 

 Learners’ lack of motivation; 

 Poor class attendance; 

 Inappropriate use of tablets. 

 Inexperience with 

technology; 

 Typing was difficult; 

 Software; 

 Lack of support from 

management. 

 Different 

devices; 

 Learners took 

chances with 

electronic 

submissions. 
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Advantages 

 Convenience; 

 Potential for a paperless 

environment. 

 Convenience; 

 Battery life during power 

interruptions; 

 Potential for a paperless 

environment; 

 Better communication. 

 Convenience; 

 Battery life 

during power 

interruptions; 

 Almost 

completely 

paperless; 

 Better 

communication. 

TE
A

C
H

ER
 

 

Training 

 Training by CSIR; 

 Still not confident with technology 

and apps. 

 No training; 

 Used personal time to do 

research. 

 Training for new 

staff on usage 

and 

implementation

; 

 Teachers 

attended 

regular 

workshops. 

Provision of tablets  Provided by CSIR.  On personal account.  Provided by the 

school. 
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General comments 

 Older teachers had trouble 

adapting: more work for IT 

support; 

 Adapt classroom strategy to 

accommodate facilitation. 

 Older teachers had trouble 

adapting; 

 Tradition orientated; 

 Lack of time. 

 

 Older teacher 

had trouble 

adapting; 

 Teachers were 

supportive of 

each other; 

 Teachers had 

more practical 

experience.  

LE
A

R
N

ER
S 

 

 

 

Experience with 

technology 

 No prior experience; mostly used 

cell phones 

 More engaged in lessons with 

technology; 

 Learners were more confident 

with technology after using 

tablets. 

 Learners had experience with 

computers and smartphones; 

 Learners were comfortable 

with technology; 

 Sceptical about negative 

impact of tablets on learners’ 

interaction skills; 

 Unsure how to monitor 

learners’ use of tablets 

during lessons. 

 Learners had 

experience with 

computers and 

smartphones; 

 No discipline 

problems. 
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IN
FR

A
ST

R
U

C
TU

R
E 

Network  Wi-Fi problems during data 

collection. 

 In the process of updating 

the network. 

 Adequate 

network.  

Provision of tablets  Learners received tablets from 

CSIR. 

 Planning to follow a BYOD 

principle. 

 BYOD 

General Comments  Charging stations were not 

working. 

 

 Implementation was a long 

process; 

 Financial implications. 

 Apple TV was 

the newest 

edition to the 

classroom. 

TE
A

C
H

IN
G

 

R
ES

P
O

N
SI

B
IL

IT
IE

S  

Goal of teaching 

 Preparing learners for their future careers; 

 Assessment. 
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A
D

M
IN

IS
TR

A
T

IO
N

  

Tasks associated 

with teaching 

practice 

 Assessment; 

 Subject improvement plan; 

 Preparation; 

 Reporting results. 

 

 Assessment; 

 Drawing up mark sheets; 

 Annual work schedule; 

 Preparation; 

 Reporting results. 

 Assessment;  

 Marks; 

 Preparation; 

 Intervention; 

 Reporting 

results. 

 

M
A

N
A

G
EM

EN
T

  

Implementation and 

support 

 Management was supportive and 

enthusiastic. 

 Implementation was slow; 

 Participants felt 

unsupported by 

management. 

 Management 

was extremely 

supportive. 

 

D
EM

O
N

ST
R

A
TI

O
N

S 

O
N

 T
A

B
LE

TS
 

 

Digital Artefact 

Analysis 

 Participants did not have their 

tablets with them, or they were 

not charged; 

 Used apps for revision. 

 Used generic apps to open 

PDFs and Word documents. 

 Extremely 

supportive 

management. 

 

Source: Researcher’s own design 



 

118 

 

 

Table 4.4-5 clearly illustrates the different experiences in each of the cases. Although, there are 

some similarities, specifically when it comes to the tasks that teachers are expected to perform 

as part of their reaching practice. Similarly, the participants were all positive about the 

possibilities related to the use of tablets. However, the influence of the context is clear as the 

teachers all experienced various challenges. In one of the cases, the school’s location in a low 

socio-economic rural area definitely played a role, not only in the learners’ experience and use 

of technology, but also in terms of the barriers experienced by the teachers. Where some of the 

teachers had problems with infrastructure, others lacked motivation due to little support from 

management.  

 

Previous experience with technology amongst the participants varied across the different cases, 

as did the training that some of the participants received.  

 

 

It was also clear to see that the evidence collection through artefact analysis supported the 

interview data. The first school’s participants either did not have their tablets with them during 

the interviews or they were uncharged. This indicated their view of the tablet’s need in their 

everyday teaching situation. In schools where little or no training was provided, the participants 

were uncertain about their technological skills. They made use of the tablet as a reader and a 

one-way source of information, while participants form the last case created new content on 

their tablets. Various factors could influence this confidence, such as sufficient training, support 

and experience with technology.
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4.4. CONCLUSION 

 

This chapter presented the findings from the interviews conducted with the participants in each 

of the three cases studied, as well as an analysis of the digital artefacts described and illustrated 

in Sections 4.3.1 and 4.3.2. These findings were categorised according to the themes 

determined by the coding and recoding of the interview data. The themes included those of 

time, the experience of teachers and learners, teaching responsibilities, and the role of 

management in the implementation and support of the use of tablets. All of the participants 

were positive about the contribution that tablets made to their teaching practice, despite the 

various challenges that they faced. However, resistance to change, as experienced by the older 

teachers, was a common barrier in all three cases. With the exception of one school, it was also 

evident that these teachers required more support and subject specific training than was being 

provided.  
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CHAPTER 5: CONCLUSIONS AND 

RECOMMENDATIONS 

 

5.1. INTRODUCTION 

 

In this chapter, the interpretation and understanding of the data collected and analysed in 

Chapter 4 will be discussed. This data is no longer merely a representation of tables and figures, 

but has been converted into a more personal account of their meaning and contribution to the 

research process. The conceptual framework, research questions, and study objectives formed 

a dialogue with the data, which will be further discussed in this chapter. The following figure 

illustrates all of the sections to be discussed as part of this chapter: 
 

 

Figure 5.1-1: Outline of Chapter 5 (Researcher’s own design) 
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5.2. RESEARCH QUESTIONS 

 

The purpose of this study was to place the tablet within a teaching practice context that is 

focused on the teacher as the primary person performing organisational and administrative 

tasks. The primary research question was determined at the beginning of the study (see Section 

1.2.2). The answer/s to this question provided the foundation on which the drawing of the final 

conclusions rest. By referring back to this question, as well as the related secondary questions, 

and arriving at answers, the research cycle was completed. These questions directed the 

researcher towards the literature to be consulted, the theories to be applied, the methods to 

be used, and ultimately, attempts to find answers to the research questions (Maree, 2007:3).  

 

In the following section, each of the secondary research questions will be discussed in detail 

with reference to the findings drawn from the data that was collected and analysed, as well as 

the literature that was studied. However, secondary questions 1 and 4 were combined as they 

could better be discussed in the same context. The final part of this section answers the 

primary research question.  

 

5.2.1. SECONDARY RESEARCH QUESTION 1: WHAT TASKS ARE ASSOCIATED WITH TEACHING 
PRACTICE? 

 

When attempting to define the concept of ‘teaching practice’, the most common description is 

related to pre-service teachers and their practical training period at a school (Cohen et al., 

2004:1). In this study, this definition was used with reference to those administrational tasks 

that teachers are expected to complete as part of their normal work day.  

 

This specific secondary research question was not easy to answer, as neither the literature nor 

the interviews could produce a general list of tasks that form part of an educator’s practice. The 

participants interviewed were also uncertain of what exactly it entailed, which led the 

researcher to rephrase or clarify this term. While they could provide different examples of what 
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they were expected to do as part of their ‘teaching practice’, it came down to more or less the 

same tasks, although they were named differently. As previously mentioned, the influence of 

the context is unmistakeable due to its influence on the tasks associated with each teacher’s 

job culture (Dexter et al., 1999:223).  

Although no definitive answer could be provided, the following broad tasks were identified by 

the participants as their responsibilities at their respective schools. As described in Chapter 4, 

these schools all functioned within a different contextual environment, thus, each of the 

teaching practice related tasks will be discussed within these specific contexts.  

 

a) Learner attendance 

Probably the most important task for which each register class teacher is responsible is the 

recording of learner attendance. According to the South African Department of Basic 

Education’s policy on Learner attendance, the class register refers to an official document, 

which can also take on an electronic form, in which learners are either recorded as absent or 

present on a particular school day. What makes the daily recording of this data even more 

important is its function in protecting each child’s right to education, and by so doing, helping 

the school to improve learners’ performance (DBE, 2010:9), which is ultimately the goal of 

education. The policy document provides the following description of a class teacher’s 

responsibility, “A class teacher is responsible for compiling and marking the class register in the 

class registration period on each school day, maintaining it accurately and taking it to the school 

office for safekeeping” (DBE, 2010:16). 

When asked about the completion of a class register, all the participants were familiar with this 

responsibility, even although the terminology differed from case to case. Teachers were 

referred to as mentor, register or class teachers.  
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b) Annual teaching plan 

While some schools referred to this task as the creation of a subject improvement plan, others 

called it an annual work schedule. It was commonly described by all of the schools as an 

assessment and content plan for the year. Without it, teachers would have no way of knowing 

whether their planning and preparation would meet the demands of the subject syllabus. The 

completion and following of such a plan could directly influence the leaners’ performance, 

especially when it comes to the entire content to be covered before the matriculation 

examinations at the end of the Grade 12 school year. An annual teaching plan has to be 

completed for each subject and each grade, irrespective of the grade.   

 

c) Assessment 

The word ‘assessment’ basically refers to an act of testing, which can either be performed 

before, during or after a learning situation has taken place. Each subject has its own guidelines 

when it comes to the formal assessment of a learner’s performance. The DoE provides each 

teacher with a clear subject-related assessment schedule as part of the official subject policy 

document, as does the IEB (2011:4). The Curriculum and Assessment Policy Statement- 

document contains a ‘working mark sheet' for each subject. This document, illustrates, quite 

clearly, how marks are to be allocated and weighted. By creating an electronic version of this 

document, it can easily be updated at the start of a new school year. 

This assessment takes on various forms, namely, an informal assessment, which takes place at 

different times, while a formal assessment is usually done at the end of a learning period. 

Furthermore, a diagnostic assessment is important as it determines where intervention needs 

to take place so that the challenges experienced by the learners can be addressed.  
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d) Preparation 

All of the teachers were responsible for this task, irrespective of whether they were the head of 

a subject or merely one of the many teachers responsible for teaching that subject. It not only 

included the organisation of the formal and informal assessments, but also the media and 

content that was to be used in each lesson.  

 

e) Reporting  

All of the teachers made reference to reporting the learners’ results. Reports are not only 

created to send to the parents or guardians, but are also required by the DoE and School 

Governing Body (SGB). Schools are expected to produce a quarterly report that provides the 

parent with a clear indication of their child’s performance in each subject in relation to the rest 

of the grade, as well as the number of days their child was absent from school. 

 

f) Teaching 

No list of responsibilities regarding teaching practice is complete without referring to the act of 

teaching itself. The most important role that teachers play is to assist learners in the acquisition 

of new skills, leading them to new knowledge, and preparing them for their future careers. By 

making sure that they attend school, and by assessing and facilitating their learning effectively, 

teachers can help learners to develop to their full potential (DBE, 2011:4).  

 

5.2.2. SECONDARY RESEARCH QUESTION 2: WHAT CHALLENGES DO TEACHERS EXPERIENCE 
AS PART OF THEIR TEACHING PRACTICE? 

 
Cohen (2004)  describes teaching as an occupation that should not be taken lightly. He warns 

prospective teachers that the many statutory requirements and a heavy workload add to the 

stress and fatigue that many teachers face on a daily basis. Almost all of the participating 

teachers experienced a lack of time due to their large workload and a limited time-frame. This 
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notion is supported by Kyriacou's (2001:29) list of activities, which includes time pressures and 

general and administrative workloads that, in turn, lead to teachers’ heightened stress levels.  

 

The analysis of the interview transcripts provided interesting insights into the challenges 

anticipated and experienced by the different schools, while once again considering each case’s 

unique context. Some schools, particularly those still assessing the advantages of full scale 

tablet integration, were concerned about certain aspects linked to technology integration. 

Some of the participants viewed technology integration as a possible solution to many of the 

challenges faced by teachers, while others were pleasantly surprised when they found that they 

had no problem overcoming some of the issues related to tablet usage.  

 

The following discussion elaborates on the challenges experienced in the different schools that 

were consulted during this study. It was evident that most of the teachers felt overwhelmed by 

their immense workload and the limited time available. Although it is not always possible to 

alter a teacher’s workload or change their responsibilities, by helping them to organise and 

carry out their tasks more efficiently, the school will have more creative and innovative staff 

members (Bingimlas, 2009:242). 

 

a) The context 

A contributing factor to the time problem associated with the administrative task of learner 

attendance might lie, once again, in the context of the school. Schools with a large number of 

learners have more attendance records that need to be completed, which adds to the teachers’ 

administrative staff’s burden. In the biggest school consulted for the study, the staff made use 

of learner attendance forms that had to be filled in by each register teacher, after which it was 

consolidated by an administrative staff member. While this method definitely took some 

pressure off the teachers, it added to the work load of administrators and the already large 

amount of paper being wasted.   

 



 

126 

 

Most of the participants viewed this administrative responsibility as rather time consuming. 

With respect to absenteeism, learners were expected to provide a letter from either their 

parent or guardian stating that they were aware that their child did not attend school on a 

particular day. These letters needed to be sorted, filed, and available for the remainder of the 

school year. 

 

Furthermore, some teachers mentioned that they experienced poor school attendance due to 

their school’s rural location and lack of motivation. When it rained, the learners had trouble 

coming to school as they mostly travelled by foot. Since many of these learners were 

responsible for running their households when their parents were either at work or absent, 

they often had other tasks to do that were more important than attending school. This made it 

difficult for the teachers to keep track of the learners’ attendance and also to make sure that 

they were still on track with their academic planning. 

 

b) Adaptation of preparation 

Because the annual teaching plan had to be adapted every year to include new additions in 

terms of curriculum and assessment changes, it had to be retyped and reprinted. This, again, 

added to an unnecessary work load and use of paper.   

 

Teachers were expected to prepare learning content, create media for demonstrations, and 

plan assessment sheets. One teacher explained that the problem with all this preparation was 

that some teachers viewed it as a once-off task. She felt that completing this task once was 

sufficient, meaning that her preparation remained unchanged for quite a while. This caused 

learning material to become outdated and uninteresting for both the teacher and the learners. 

It was only once she started to integrate technology into her preparation that she found that 

the material needed to be adapted.  

 

Furthermore, the setting of question papers was not an easy task as the search for 

appropriate visual images or information was time-consuming. Archived test and examination 
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papers had to be retyped if they were to be used or adapted for the next assessment 

opportunity.  

 

c)  The administration of stock 

Many of the schools used textbooks, which became outdated quickly and served as a static 

form of learning and, moreover, they were in no way interactive. Two problems can be 

associated with the use of textbooks. Firstly, obtaining appropriate learning material that 

would suit the school and its curriculum needs was not always easy, as some textbooks were 

inadequately structured or too expensive. Secondly, the distribution and collection of these 

textbooks at the start and at the end of the year was yet another challenge. Records had to 

be kept of each book leaving the school, whether in a learner or teacher’s possession, as it 

was often funded by either the DoE or the school’s SGB. In one of the schools, they did not 

have textbooks for a specific subject, which meant that the content had to be typed and 

printed for each learner. This contributed greatly to the teachers’ preparation time and use of 

paper.  

 

c) Assessment 

Quite a few challenges were associated with the assessment of learners. Firstly, the official 

documents provided by the DoE regarding the methods and occurrence of assessment 

consisted of many pages, which had to be updated frequently. This implied that these 

documents had to printed and filed, only to be reprinted and replaced once a newer version 

became available.  

 

The bigger schools had multiple classes for each subject, as the teachers made reference to the 

sharing of subjects during their interviews. They spent a great deal of time assessing leaners’ 

performance, recording their marks on rubrics, and drawing up mark sheets. All of these 

different teachers’ marks had to be consolidated in such a way that a single document, 

reflecting all of the classes’ performances, could be put together.  
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d) Repetitive printing 

As required by the different governing bodies, reporting learners’ results is a task that all 

schools need to complete. Not only does it provide the parent with an idea of their child’s 

performance, but it also serves as a form of diagnosis should the child require extra classes, 

remedial guidance or serious attention. In the biggest of the three schools, the learners each 

received a small printout of their marks. This gave them the opportunity to approve their marks 

and make sure that no mistakes had been made. The school then provided them with a formal 

letter or report that was sent home, which had to be returned with a parent’s signature. This 

signed document was then archived by the register teacher since it acted as a form of 

communication between the school and the parents. This comprised yet another document for 

the already growing register teacher’s file, and required even more paper to be used.  

 

e) Teaching 

Finally, with regard to the task of teaching, very little time is left to actually teach due to the 

many other tasks, such those discussed in this section. Teachers become frustrated and feel 

unsuccessful when their learners do not perform well because of the lack of individual attention 

and in-depth teaching time.   

 

Mobile technology, more specifically tablets, makes it possible for documents and learning 

content to be organised more effectively. Therefore, many schools are considering 

technological integration as a positive investment.  

 

In recognition of the fact that some teachers viewed the changing of their teaching practice as a 

daunting task, the use of tablets to address the technological challenges associated with 

teaching practice is discussed in the next section.  
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5.2.3. SECONDARY RESEARCH QUESTION 3 AND 4: HOW DO TEACHERS USE TABLETS TO 
SUPPORT THEIR TEACHING PRACTICE AND DEVELOP THEIR 21ST CENTURY SKILLS? 

 

Technology not only has the potential to enhance learners’ educational experience, but also to 

improve the teachers’ 21st Century skills should they apply these tools to enhance their 

personal productivity (Aktaruzzaman et al., 2011:115). Many of the teaching responsibilities 

described in the previous sections could be made easier by using devices such as tablets and 

the available applications associated therewith. The different ways in which teachers can use 

these tablets will be discussed in this section, while also referring to the development of their 

21st Century skills. These skills form the basis of learning and teaching in the 21st century. The 

participants in this study were all positive about the use of tablets. They described these 

devices as convenient, paperless, user-friendly and adaptable to suit the purpose of each 

subject.  

 

At one of the schools, no official technology integration had taken place at the time of the 

study. This encouraged some of the teachers to start exploring technology on their own, as they 

were already using them with much success in their personal lives. These teachers would 

explore and try out different apps to manage their teaching practice more effectively. By doing 

so, they were unknowingly developing their critical thinking and ICT skills (Voogt and Roblin, 

2010:16). 

 

At the other schools, teachers were provided with tablets, as well as training. They too were 

implementing technology as part of their teaching practice with the support of the school’s 

management and other teachers. By doing so, these teachers were not only improving their ICT 

skills, but also the skills of their learners (Voogt and Roblin, 2010:16).  

 

One of schools was completely tablet integrated as the learners made use of digital textbooks. 

A teacher from this school explained that she could now prepare for the following day from 

anywhere, even while she was not at home; all she needed was her tablet. With the help of 
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these digital textbooks, she could study new work, add annotations, hyperlinks or voice clips, 

which the learners could access as soon as they started with the lesson.  

 

Teachers from the various schools were trained at different levels of competency, therefore, 

not all of them had access to the relevant textbooks. Some of them used their personal tablets 

that they funded themselves, and acquired skills by using their own initiative. Generally, they 

only used tablets as a back-up method for days when load shedding was experienced and their 

laptops or data projectors could not be used. The teacher would then continue with her lesson, 

while showing the learners a slideshow on her tablet.  

 

Another teacher from a different school mentioned that he prepared his lessons in such a way 

that learners could work in groups. This gave him the opportunity to facilitate the learning 

taking place at a more effective level. It also served as a solution for learners with uncharged 

tablets, whilst promoting co-operation between them, which is also a 21st century skill (Voogt 

and Roblin, 2010:16). 

 

This section describes the different ways in which the teaching practice of educators in each 

case were supported by the use of a tablet. 

 

a) Learner attendance 

The first task related to teaching practice is that of learner attendance. Because this is such an 

important task, many teachers have already started using apps on their tablets to help them 

manage these records. By having an electronic copy, they have access to previous records 

should there be an inquiry. If a learner comes to school late or needs to leave early, that 

particular leaner’s record can be edited. All three of the schools managed this issue through an 

LMS on a computer at the school. They could also correspond with parents more effectively, as 

each learner’s details was stored in the LMS’s database. Communication is, thus, easy and quick 

by means of an email or mass message via the LMS, depending on the school’s access to the 

network (Voogt and Roblin, 2010:16). 
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b) Annual planning 

With regard to the creation of an annual teaching plan and all other planning, one of the 

teachers mentioned that she made use of online cloud storage, which gave her access to these 

documents at any time. This made it possible to rule out the usage of paper as the teaching 

plan could be updated electronically, thereby adding to the already convenient way of 

accessing and storing important documents. Due to the fact that many view a tablet as a device 

that is not particularly easy to type on, updating an existing document can be done with ease as 

not much typing or big changes are required, which makes it a bit more convenient than using a 

laptop. Not all of the schools could provide the necessary infrastructure or support for the use 

of anything other than paper-based planning, which made it difficult to move towards an 

electronic and paperless environment.  

 

The use of an LMS made it easy for the teachers to have access to not only the learners’ marks, 

but also their parents’ contact details, class schedules and other relevant information. At one of 

the schools, the parents also had access to this database, and could see what was happening on 

the school’s calendar.  

 

c) Assessment  

Another time-consuming task was that of assessment. By using tablet based apps for the 

recording of assessments, the teachers were able to do their assessments anywhere. One of the 

teachers even encouraged her learners to submit electronic assignments, which she could mark 

anywhere thanks to her tablet. This also meant that she would always have an electronic record 

of that specific assessment should there be any queries. The 21st century skills of both teachers 

and learners were promoted. 

 

d) Preparation 

One of the teachers mentioned that prior to the introduction of tablets at her school, she 

taught the same learning content every year without adapting or changing it all. With the 
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implementation of the tablets, new opportunities arose for the inclusion of a variety of media 

in her preparation, one of which was the recording of real time annotations that the learners or 

teachers made on digital documents or slides. The possibility of storing these electronically 

created documents, as well as notes created by means of “digital inking” added to the tablet’s 

versatility as a creation and storage device (Steinweg et al., 2010:5). One of the schools made 

use of digital textbooks for all of their subjects. The use of “digital inking” made the addition of 

personal notes easy, and gave the teacher the opportunity to add extra information to the 

already available learning content.  

 

Furthermore, the inclusion of technology created a more exciting learning environment for the 

learners because it was something they found enjoyable in their own lives. This made using it as 

part of their academic lives easy and fun. The teachers described the learners as more 

enthusiastic and engaged when using technology, specifically tablets, in the classroom. One of 

the teachers was concerned about the learners using it for reasons other than schoolwork 

during their lessons, while another teacher experienced the complete opposite. Similarly, 

Aktaruzzaman et al. (2011:117) state that the use of ICTs can increase learner engagement and 

motivation.  

 

e) The creation of content 

With regard to actual tablet-use for the creation of documents and content, most of the 

teachers found it difficult to type on these devices, which meant that they were still dependent 

on computers with keyboard facilities. This hindered their preparation, as some of them had to 

wait for access to a computer before they could transfer it to their tablet for use in the 

classroom. In addition, the lack of access to a network or internet, as experienced at one 

school, added to the workload of the IT-support staff member as he became responsible for 

loading apps onto the tablets manually, instead of a once off action via the Wi-Fi network.    
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f) Reporting 

 

Finally, the task of reporting needs to be addressed. As all of the schools made use of an LMS, 

they stored and had access to all of the learners’ marks. While one school still printed out more 

than one copy of the learners’ reports, others gave parents the opportunity to log onto their 

LMS, look up their child’s marks, and confirm that they had seen them. This definitely created a 

more streamlined process. A final report could be printed and returned to school.  

 

The teachers were confident about the possibilities related to tablets in their classrooms. 

Because so many different tasks could be performed by a single device, these teachers could 

use their time more effectively, which provided them with more quality time for teaching.  

 

Most of the listed teaching tasks were responsible for a great deal of paperwork. The 

interviewed teachers all commented on the possibility of teaching in a paperless environment 

through the use of digital documents and apps on their tablets. However, many other 

challenges still had to be addressed before the true potential of tablets, in support of teachers’ 

teaching practice, could be realised.  

 

5.2.4. PRIMARY RESEARCH QUESTION: HOW CAN THE USE OF A TABLET SUPPORT TEACHING 

PRACTICE IN THE FET PHASE? 
 

By studying each of the secondary research questions, it is quite evident that a tablet could 

support teaching practice in the 21st Century. Although the tasks identified throughout the 

study may not be the same in all schools, the study definitely provided a broad list of 

responsibilities for which all teachers are responsible, and which are commonly mentioned in 

the literature (Cohen et al., 2004:5). 

 

The promotion of a paperless environment through the use of tablets is another essential 

outcome to bear in mind. It may well be one of the biggest advantages of using these devices, 

not only for teaching practice, but for all work environments in general.  
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The successful use of tablets in support of teaching practice is dependent on various factors, 

which include sufficient infrastructure, teacher training, and probably most importantly, 

support and guidance from the school’s management. This notion is further supported by the 

literature (Bingimlas, 2009:239). Only one of the three schools were found to be successful in 

the implementation of tablets, as they were not only supported by their headmaster and 

governing body at the commencement of tablet integration, but also after the process had 

been completed. This gave the teachers the necessary confidence to not only use the tablets, 

but also to explore and challenge themselves.  

 

While the above scenario remains valid, it also came to light that there is no one-size-fits all 

solution to the challenges that the teachers faced. Because each school was situated within a 

unique context, the approach to tablets and teaching practice had to be adapted accordingly, 

for example, some schools have very little exposure to technology so their training has to be 

planned accordingly. It is not enough to provide them with tablets, IT-support and 

infrastructure if they have no general knowledge of technology or how to use it.  

 

Furthermore, teachers need to develop their critical thinking skills (Voogt and Roblin, 2010:16). 

If they are not equipped to take risks and critically evaluate software, apps and information, 

they will not be able to choose the correct material and demonstrations for their lessons, or 

adapt to the changes that come with technology integration. They will stick to generic lessons 

that do not interest them or the learners, because they are unsure of how to access content, 

media and the implementation thereof. Furthermore, if teachers are not skilled, their learners 

will not be either.  

 

The teachers using these tablets need to possess a motivated and dedicated work ethic. School 

management cannot expect teachers to suddenly change and work harder because they now 

have tablets at their disposal. If the teachers are not there for the right reasons, a tablet will 

make no difference. If anything, they might use the free time they now have to pursue other 
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recreational and social interests, instead of applying the additional time to improving the 

quality of their teaching. Perhaps this is the point at which training should start, namely, by 

attempting to change the attitudes of teachers towards technology. If all of the staff members 

are on board and are truly willing to commit to bettering their own practice, as well as their 

learners’ learning experience, only then will the implementation of technology succeed. Porter 

maintains, “Successful change can happen only through the efforts of the people in the 

organisation” (Porter, 2004:424). 

  

Nevertheless, by introducing tablets into the teaching environment, the biggest difference will 

be the effect it has on the quality of teaching. If teachers are able to use tablets effectively to 

manage, store, communicate, prepare and teach more effectively, they will provide learners 

with lessons of better quality that not only engage the learners in the learning process, but also 

improve their 21st Century skills, which are essential for the work environment that they are 

bound to step into after school, regardless of their background. 

  

5.3. CONCEPTUAL FRAMEWORK: LINKING TAM AND THE TPACK MODEL TO THE STUDY 

 

In Chapter 3, TAM and the TPACK model were discussed in detail. However, after the collection, 

analysis and interpretation of the results, it is clear that other influences could be included in 

each of the models. The discussion of the two models concerned is initiated by a discussion of 

TAM. 

 

This model provided an interesting insight into each of the three case’s implementation phase 

as they were all positioned at different stages of the model. Two of the three cases were 

already in the last stage of actual system usage, while one of the cases was still in the process of 

assessing the external variables before attempting technology integration. As mentioned in 

Chapter 3, each step in this model can be applied to the individual Cases by referring to the 

analysed and interpreted data from this study.  
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The common variables, as discussed in the previous section, were identified as job relevance, 

computer attitude, prior experience, and management support (Lee et al., 2003:761). However, 

due to the unique context of each case, these variables did not have the same impact on all of 

the cases. When trying to identify common influences, most of the teachers experienced the 

tablets as useful, but due to their lack of support from management, little prior experience, and 

lack of access to technology, they failed to use technology to its full potential.  In addition, the 

availability of time could also be included as a new external variable influencing TAM. With the 

identification of these specific variables, the model was adapted to include these as the first 

influence on technology usage: 

 

 

Figure 5.3-1: Adapted Technology Acceptance Model (TAM), (Saunders, 2003:83, Legris et al., 
2003) 

 

With regard to the participating teachers’ perception of the usefulness of tablets in their 

teaching practice, some did very little to actually use the tablets. This attitude was directly 

influenced by each case’s initial external variables. Some of the teachers had no prior 

experience with tablets, or technology, and were therefore unsure of how to use these devices, 

leaving them feeling incompetent and uncertain.  
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The teachers’ attitude towards the use of technology was extremely positive and enthusiastic, 

but, once again, external variables played a role in the implementation, or otherwise, of 

technology integration. Some of the teachers made an effort to learn more about these 

devices, the software associated with it and how it could aid their specific subject. Two of the 

school were placed in the last stage of TAM, but the third school still had issues to address 

regarding the acquisition of technological devices in the first stage, and therefore were unable 

to integrate the successful usage of tablets into their teaching practice.  

 

Only one school used the tablets, and technology, sufficiently and to its full potential. While 

some factors still had to be addressed, including the compatibility of the devices, 

implementation of the system took place successfully and was continuously improving. As the 

school had started using tablets as part of their practice, the TPACK Model came into play. 

 

Originally, this model was illustrated using an interlinking Venn-diagram that combined the 

three contexts in teaching that are influenced by technology. Each of these contexts also 

influence one another, giving rise to new kinds of technology-related knowledge (Mishra et al., 

2010:4).  

 

An examination of the TPACK Model reveals that no provision was made for the managerial and 

administrative tasks for which teachers are also responsible, all of which have been described in 

the previous sections. It would be safe to say that these tasks influence the pedagogy and 

content knowledge sphere. Therefore, an additional context was added to the model, creating 

an adapted version. This context was not added in equal measure to the others, but was 

included in such a way that all of the other contexts are also influenced by it. The reason for 

adapting the model in this manner is due to the role played by a knowledge of administration in 

terms of all of the other contexts. This context is illustrated as an addition to the original TRACK 

Model in the Figure 5.3-2. 
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Figure 5.3-2: Adapted TPACK model, Adapted from Mishra et al. (2010:4) 

 

The data revealed that every aspect of a teacher’s practice is influenced by the use of 

technology, whether it is the preparation they need to do (content knowledge), the teaching 

they need to adapt (pedagogical knowledge), or their use of the technology, the administration 

and management of these spheres is important. It became clear from the study that the 

absence of management in any one of one of these spheres impacts negatively on the 

successful implementation of tablets as part of teaching practice.  

 

5.4. RECOMMENDATIONS  

In light of the findings produced by the study, the following recommendations can be made: 
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5.4.1. RECOMMENDATIONS FOR THE RESEARCHED COMMUNITY 

During the data collection process, it was evident that one of the schools experienced a major 

challenge with regard to their home language and their language of instruction. These learners 

were expected to complete all of their assessments in English, including their final examination 

at the end of Grade 12, which caused them to perform below standard, which subsequently 

could have affected their chances of passing the matriculation examination and obtaining 

university exemption. 

 

Although the teachers and research institutions were all truly passionate about the provision of 

quality education to learners, it seems that basic skills were still lacking. Teachers had to repeat 

most of the content in the learners’ home language due to their trouble with the English 

terminology. This challenge is not limited to the Eastern Cape, but has been identified as a 

national problem. In her article, Dale-Jones (2012) states that “Children the world over have the 

same potential for mathematics when they enter school, but South Africa is not harnessing this 

latent capability because of shortcoming in its policy on language education.” This implies that 

these learners start their education with a disadvantage, which could be impossible to 

overcome if their skills are not sufficiently developed. 

 

More research should be conducted on the development of these basic skills in order for the 

learners from such areas to also benefit from the potential of ICT integration.  

 

5.4.2. RECOMMENDATIONS FOR SIMILAR RESEARCH 

 

After the completion of this study, it was evident that more than one approach could be 

implemented if a similar topic was to be researched in the future. Alternatively, an 

experimental approach could be used. After the participants were interviewed, training could 

be provided that would address the issues identified during the first round of data collection. By 

doing so, a model could be developed and used to test the influence and efficacy of the training 
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they received. After the teachers have undergone the training, and have had time to implement 

these new changes, a second round of data collection could take place. 

 

Of course, this would require quite a bit of time as the data sources would have to be consulted 

before and after the training takes place. Also, by setting a specific list of administrational tasks 

that need to be completed as part of the participant’s teaching practice, various other aspects 

regarding management and efficacy could be addressed and studied. 

 

5.4.3. RECOMMENDATIONS FOR FUTURE RESEARCH 

 

With regard to future teacher training, a new approach or model should be developed that is 

focused on more than just tablet usage. This approach should also include the development of 

teachers’ attitudes towards teaching itself. If teachers have the right mind-set and are willing to 

improve their own practice, it will not only benefit their experience of education and teaching, 

but ultimately, it will also affect the learners’ learning experience. Although most of the 

participating teachers received training, it was clear that generic training should only serve as 

an introduction to the use of tablets. 

 

In addition, since very little literature is available on the topic of actual teaching responsibilities 

and the effect thereof on administration and management, it would be helpful to consult with 

the DoE in compiling a standard list of administrative requirements, and furthermore, the 

development of a process methodology that can help address this issue. By gaining more 

insight into teaching practice as a concept, and by exploring ways that teaching can be 

performed more effectively, teachers will be able to spend more time in front of the class and 

less time sorting out the paperwork.  

 

More research should be done to create customised training programmes that not only take 

the school context into account, but also train teachers in the use of tablets for their specific 

subject. Because some subjects have different requirements, more can be done to equip 
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teachers in the selection of the more applicable digital demonstrations, assessment methods 

and information sources for their area of instruction. 

  

5.5. CRITICAL REFLECTION 

 

As part of these reflections, factors such as the methodology, participants and the researcher’s 

personal experience will be discussed.  

 

With regard to the methodological planning that was used for this study, it became apparent 

that no research plan is necessarily set in stone. The choice of a multiple case study strategy 

added to the depth of data collected and also provided the study with more insight into the 

different contexts. However, it could have been limited to two cases that share the same 

characteristic, e.g. full scale tablet integration. By adding a third case, where the participants 

had little to no tablet experience, the research attempted to address too many scenarios. This, 

in turn, made the comparison of the collected data complicated.  

 

Various changes were made as new information was brought to light, for example, initially only 

teachers were to be used as participants. However, after some consideration, and informal 

conversations with an IT staff member at one of the schools, it was evident that the success of 

ICT integration depended greatly on their contributions. The IT staff members were the ones 

dealing with most of the stress experienced by inexperienced teachers and members of the 

schools’ management teams because so many people depended on them for help and 

guidance. Also, the original data collection methods included class observations. However, after 

observing one class it was clear that the researcher would not be able to gain more insight into 

the actual planning of lessons and administration using a tablet as this took place behind the 

scenes and not during class time.   

 

In general, anything could happen. Especially in an unpredictable school environment where 

there are so many role players. Without a doubt, the influence of context had a bigger influence 



 

142 

 

than the researcher anticipated. Whether it was the lack of adequate infrastructure that 

created a barrier to the effective integration of technology, or the mind-set of staff and 

management. Various factors need to be in place for ICT to be utilised to its full potential. As an 

educator, the researcher had to distance herself from the participants’ approach to teaching 

and education. This was not always easy, especially if one has been trained and exposed to a 

certain kind of teaching practice. Nevertheless, it was an enriching and learning experience.  

 

5.6. FINAL CONCLUSION 

 

The study was focused on investigating the different ways in which a tablet could support a 

teacher to manage her teaching practice more effectively, as explained in Section 1.1. If one 

device could be used to tie up all the loose ends caused by all of the administrative 

responsibilities and paperwork, these teachers could have more time for their first priority: 

teaching. 

 

More time would be available for the planning of effective lessons, research on technology, the 

incorporation of multimedia sources in their classes, thorough assessment, and most 

importantly: quality engagement with the learners. All of the participating teachers admitted 

that their motivation for choosing teaching as a career was due to their love of children and the 

passion they had for their subject, as explained during their interviews (See the summary in 

Section 4.3.1). They all wanted to be the best teachers that they could be. Unfortunately, this 

enthusiasm often was lost under the heaps of paperwork that these teachers were expected to 

complete. 

 

Different cases were studied, each adding another dimension to the concept of teaching 

practice and proving once again how context impacts education. This provided the study with 

more depth, as a single concept, such as tablet use, could be tested in three very different 

educational environments. Each case added their own unique challenges to those identified in 

the literature (See Sections 2.3.2 and 4.3.1).  
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The objectives of this study aimed to address the influence of the 21st Century, providing a list 

of the tasks that teachers are expected to perform, and also creating a suitable model for the 

inclusion of these responsibilities in their teaching practice (see Section 1.2). It was evident that 

some teachers experienced the use and development of 21st Century skills with more ease than 

others, emphasising the positive impact of ICT integration, not only on the education of the 

learners, but also on the teachers’ quality of teaching and personal lives.  

 

The opportunity to view technology in so many educational contexts was truly enriching. Not 

only could the researcher experience so many perspectives in the research conducted, but the 

interaction with those involved created a new sense of respect and interest in the possibilities 

of using ICT for the development of education in our unique and diverse country. As a teacher, 

it was easy to identify with the passion and love for children shared by all those interviewed. 

Although we might be kilometres or provinces apart, we have a similar goal. 

 

If we, as teachers have the time to love, invest in and take care of our learners in the best way 

possible, regardless of their background, language, subjects or academic ability, they will be 

able to achieve anything. If ICTs can contribute to such an ideal, all challenges can be overcome. 

 

The following passage emphasises the vital role that every teacher plays in the education of all 

the learners they see in their classes on a daily basis. It is their responsibility to be the best 

teacher they can be in order for these learners to become the best that they can be. The 

current rector of the University of the Free Sate, and previous Dean of the University of 

Pretoria’s faculty of Education gave the following answer when asked why he chose to enter a 

teaching career:  

Two reasons. The first was the unbelievable influence of a teacher, a… I supposed today 

they call it Grade 10. A Standard 8 teacher who taught me Latin, who was a dramatic 

performer and connected with the lives of kids. And even though he was teaching Latin, he 

was actually teaching life.” 
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