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Abstract

In 2015 the Western Cape Government (WCG) in South Africa introduced the e-Learning Game Changer initiative to offer teachers in public schools information and communications technology (ICT) resources to improve their pedagogy. Despite the efforts by the WCG to improve ICT use for teaching in public schools, successful ICT integration hardly takes place in several historically disadvantaged (albeit affluent) schools, which constitute a minority of schools in the Western Cape. The primary aim of this study was to investigate those conversion factors allowing or impeding teachers in two public primary schools in the Western Cape from attaining the potential capabilities required for successful ICT integration. Amartya Sen’s capability approach was used as the study’s theoretical framework. The study employed a qualitative research method involving 10 educators observed during their lessons and interviewed. The findings confirmed that only a few conversion factors, such as the attainment of ICT skills through a community of practice and university training by the teachers, provided them with capabilities to use ICT to deliver curriculum content and perform basic ICT skills effectively. Several conversion factors, including teachers’ age, provincial and school policies, infrastructure and resources, prevented these teachers from realising their ICT potential. This study contends that the White Paper on e-Education (2004) policy might benefit from the results, which could help to build or rethink programmes that encourage continual teacher training.

Transdisciplinarity Contribution: This research shows that policymakers need to take into consideration the conversion factors that may impact teachers’ capabilities to deliver curriculum utilising ICTs. This study’s findings provide new light on how these conversion factors limit or expand teachers’ ICT capabilities.
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Introduction

Whilst educational technology has been introduced and initiated in state schools in South Africa over the last 27 years, several researchers have acknowledged specific factors as the primary sources causing what Sen calls ‘unfreedoms’. These factors prevent teachers’ effective information and communications technology (ICT) integration in public schools.1,2 These factors include poor planning and implementation of policies by both departments of education and schools, together with no or little technical provision in the use of ICTs, insufficient ICT teaching by these institutions,3 poor attitudes and resistance by individual teachers to change,1 limited time available for teachers to implement and complete school curriculum1,2 and little or zero access to ICT equipment in some public schools.4 Sen5 referred to these factors as conversion factors. These factors are circumstances that impede (unfreedoms) individuals from or afford them the means to transform capabilities into functionings.6

The Western Cape government (WCG) has introduced various undertakings to promote ICT use in the province’s state primary and secondary schools. The e-Learning Game Changer initiative was officially launched on 08 September 2015 to substitute the Khanya Project, which had come to an end after being in existence for over 10 years. Like the Khanya Project, this Game Changer initiative was intended to encourage ICT integration in public schools in the Western Cape province to subsequently transform teaching and learning practices in schools, albeit mainly in mathematics and languages.7 Also, the e-Learning Game Changer initiative aimed to address the historical imbalances concerning digital access amidst affluent and historically underprivileged schools. More specifically, the initiative aimed at providing ICT access for learners and teachers in underprivileged schools.8

In reaching its objectives, the WCG introduced the Smart School Project through the e-Learning Game Changer initiative, which was intended to operate from 2015 to 2019.7 This project focused on renovating and modernising the remaining Khanya computer laboratories by supplying schools in the Western Cape with smart classrooms to minimise education inequality between affluent and historically disadvantaged schools.7 Smart classrooms are technologically resourced classrooms with ICTs, such as laptops, smart boards, Internet, data projectors and other technological devices, intended to support teachers conducting and presenting lessons effectively, efficiently and creatively.8 In 2019, a total of 6422 smart classrooms were delivered to and installed in certain states’ primary and secondary schools in the Western Cape province. Since 2015, about 2000 teachers in the Western Cape province have been trained to use new ICTs in their teaching.8 However, despite the considerable determinations and monetary investment by the local government to strengthen access to and use of ICTs by teachers and learners in public schools, it seems, according to some researchers, that the majority of teachers in these schools do not possess the essential capabilities to integrate ICTs successfully in their teaching.9 Therefore, the purpose of this article is to answer the following research question:


	What factors enable or deprive public primary school teachers of realising the necessary capabilities for successful ICT integration in their teaching?



This study provides implications for government policies to focus on more than just technology when it comes to guaranteeing the successful use of ICT. This study critically examines why, nearly 27 years into democracy, especially in South Africa’s Western Cape province, where the provision of technology in schools is high,10 certain educators are still socially excluded from effectively participating in technologically equipped schools and reaping the anticipated benefits of such environments. According to Waghid et al.,11 teaching and learning practices informed by democratic education cultivate the spaces for policies and practices requiring democratic and social change in South African education. Thus, it is acknowledged in this article that more preference should be given to personal, social and environmental factors which will allow educators to engage more effectively in economic, social and political affairs. According to a capability approach, people’s capabilities should be the focus of education policy.12

Literature review

The importance of information and communications technology integration in teaching and learning

Information and communications technology integration may be characterised as the hardware and software tools that are often used to transmit information and knowledge in an interactive manner between teachers and learners, as well as between learners and their peers.13 The inadequate access to ICTs has resulted in a significant equity gap in schools.14 According to Umugiraneza et al.,4 the use of ICTs in curriculum delivery in some South African primary schools was lower than it was in high schools because some teachers in some primary schools, particularly those in high poverty areas, do not integrate ICTs into their teaching. Consequently, Umugiraneza et al.4 suggest that teachers may be deprived of potential capabilities obtained from ICTs. Mugani15 says that teachers in South African schools can use ICTs in smart classrooms to take advantage of certain capabilities, such as creating an environment where learners are eager to learn (attracting learners’ attention); assisting learners in finding it more conducive to learning to use visual and audio aids; improving and increasing student involvement in classroom instructional activities; saving teaching and learning time by placing e-textbooks and other resources into the smart board, making the task easier and requiring less time spent on lesson preparation; and covering a large amount of course content in a short period of time.

Capability deprivation (unfreedoms)

The philosophy of capability deprivation has long helped to assess poverty.16 Capability deprivation is referred to by Sen17 as ‘unfreedoms’. He labelled an unfreedom a deprivation and recognised unfreedoms specifically to limited educational needs, social care and public services. According to Waghid et al.,18 there are two kinds of unfreedoms which can be described as ‘external and internal unfreedoms’. Whilst the concept, namely internal, relates to a person and is something or some quality found on the inner side of a person, in contrast, the concept ‘external’ refers to something found on the outer side of a person.

According to these descriptions, internal unfreedoms pertain to internal factors or are inherent to teachers and are controlled by them, for this study’s purpose. External unfreedoms are factors beyond teachers’ control, and in the context of the current study, they forbid teachers from realising those capabilities which are desirable for successful ICT use in teaching and learning. Sen17 contends that it is vital to eventually remove those unfreedoms that work against people from doing or being what they value to improve individuals’ capabilities.

External unfreedoms prohibiting effective information and communications technology integration

In separate studies, Chigona et al.19 and Tiba2 believe that teachers evade ICTs because of the incessant inconvenience of technical faults that they cannot solve because of the limited immediate technical assistance at such schools. By implication, teachers’ and learners’ capabilities are influenced by the limited technical support in these schools. It would thus be reasonable to argue that teachers and learners may have unremarkable experiences with ICT whenever such support is limited or is of undesirable quality.

Makwela20 discovered that teachers in Gauteng province were criticising constant power outages in township schools. The ongoing electricity outages in South Africa continue to forbid most schools from integrating ICTs successfully. However, this condition strongly indicates that electricity is vital for teachers and learners at these schools to transform the digital divide.

Some academics have maintained that whenever ICTs are made available at schools, they should also include suitable and broad ICT training of both teachers and learners.3,4 De Silva9 and Tiba,2 on the other hand, saw little follow-up training at several Western Cape schools during their studies. It would thus appear that there is a considerable need to establish or redesign policies that support continuous training to strengthen teachers’ capacities beyond such once-off training programmes to achieve successful ICT integration in teachers’ classrooms.

Buzuzi21 discovered that new graduates are more confident and eager to use ICTs for teaching and learning than experienced teachers. Thus, as part of its effort to prepare teachers with vital ICT skills, the Department of Education (DoE)22 suggested that teachers in schools form a community of practice (CoP) to cultivate and expand their own and their co-workers’ ICT skills.22 A community of practice is defined as a group of people who share the same organisational goals and vision, and these people extend their capabilities with each other.23

Internal unfreedoms prohibiting effective information and communications technology integration

Umugiraneza et al.4 explained that age and work experiences are unique features and life experiences that impact teachers’ readiness and eagerness to incorporate ICTs in their teaching. Umugiraneza et al.,4 in their study conducted in KwaZulu-Natal province, contended that older teachers are typically more hesitant to incorporate ICTs in their teaching than their younger counterparts, who are more technologically skilled in using ICT. Unlike their older coworkers, younger freshly graduated teachers were allowed to receive training in applying these new ICTs in their teaching during their studies, according to Umugiraneza et al.4 These conclusions were then corroborated by Mukhari24 in another study. In her study, certain younger generation teachers believed that many older generation teachers are uninterested in exploring ICTs in their classrooms, as they are on the verge of retiring.

Theoretical framework

The capability approach has primarily focused on human rights issues such as women’s rights and the rights of unemployed people and impaired people.25 Sen26,27,28 interpreted the capability approach as interconnected with the human rights framework. In contributing to the capability approach, Zheng et al.29 ratified the interpretation that poverty should be viewed in terms of scarce resources and that living in impoverished conditions is enforced on the destitute. Hence, the capability approach focuses on basic needs and what people lack.29 In the last few years, the capability approach has further been used as a framework by some researchers and policymakers in identifying people’s access and ICT usage in all government sectors, particularly in developing countries.30

Functionings and capabilities are fundamental theories of the capability approach employed to frame and guide the current study. According to Kuhumba et al.,31 ‘the term ‘functioning’ originates from the verb ‘to function’, which means to participate in an activity’. Kuhumba et al.31 reiterated that functionings in this sense ‘are people’s achievements which result from their efforts to be or to do something’. Sen27 interprets what people can achieve from using the available resources as functionings. On the other hand, capabilities are represented by different functionings.27 Capabilities are the freedoms and opportunities presented to people to live the kinds of lives they desire.32 Although the concepts of functionings and capabilities have diverse connotations, they are interrelated and mutually dependent.

Well-being and agency freedoms are two other theories that bring the capability approach into existence.27 Sen26 viewed capabilities from these two perspectives. ‘Well-being freedom is the freedom to have a good life, and agency freedom is the freedom to achieve what a person has reason to value’.33

Figure 1 presents how commodities can be transformed into capabilities using personal, social and environmental conversion factors.33
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As illustrated in Figure 1, a range of conversion factors influence the capability of a person to make use of resources. The conversion factors influence people’s freedoms to transform the features of resources (opportunities) into functionings.6 These factors can encouragingly or adversely affect an individual’s freedom from achieving their capabilities through the existing resources. Zheng and Walsham29 describe these conversion factors as:


	personal (e.g. abilities or skills of an individual, training situations)

	social (e.g. policies concerning ICT usage at a school)

	environmental (e.g. available infrastructure, other resources needed for practical ICT usage).



Even though these conversion factors might be interconnected, their causes might differ.

Functionings would be attained through individual decision-making, such as individual choice for benefit. As this study is primarily concerned with capability deprivation in an educational context, the current study focuses only on the first half of the capability approach (Figure 1), that is, conversion factors from commodities to capabilities, excluding the vector of achieved functionings.

Methodology

This study was undertaken in two public primary schools which were purposefully chosen in the Western Cape province of South Africa. These schools are referred to as School A and School B to guarantee anonymity. Both schools are located in a historically ‘disadvantaged’ township known as Khayelitsha, and both own smart classrooms, which were provided by the local government’s e-Learning Game Changer initiative. These two schools belong to the quintile three school category. Schools in quintiles 1–3 are non-fee-paying and receive funding from the South African government.34 School A has 32 teachers and slightly over 1300 learners, whereas School B has 38 teachers and roughly 1600 learners. Both schools have attained a 90% passing percentage in the last two years. Both schools were chosen because they have relatively good ICT resources in the area.

Before visiting both schools, ethical clearance was acquired from the Faculty of Education’s Ethics Committee at the Cape Peninsula University of Technology (CPUT) and the Western Cape Education Department (WCED). Data were explicitly gathered from participants who signed and presented informed consent forms. A sample of 10 educators was purposefully selected from the population of 70 educators. In this study, the participants are referred to as Teachers A, B, C, D, E, F, G and H, and the principals are referred to as Principals A and B to ensure their anonymity. All 10 participants were cognisant of the planned interviews, whilst all teacher participants were notified of the arranged lesson observations. Four teachers were voluntarily chosen from each school. All eight teachers were teaching between Grades two and six, and specific subjects were recognised as the focus of the local government’s e-Learning Game Changer initiative. These subjects included IsiXhosa as home language, English as first additional language (FAL) and mathematics.

A qualitative approach involving an interpretivist paradigm was used to collect the data, including nonparticipant observations for all eight teacher participants and semi-structured one-on-one interviews for all eight teacher participants and two principal participants. An observation protocol was used to record the data during lesson observations, ensuring that the field notes were efficiently organised. The semi-structured interview was a suitable data collection tool as it allowed greater adaptability with the allocated time and afforded the freedom to reorganise the order of the questions and add questions, depending on the participants’ responses.35 Interviews were recorded using an audio recorder, which was later of assistance in accurately capturing interviews. An interview protocol was also used to record notes. All interview questions were guided by the capability approach, which is the theoretical foundation that underpins this study. Observations and semi-structured interviews were employed by the researchers to acquire first-hand experiences of participants in their natural context and to get a thorough presentation of each participant’s perspectives. Furthermore, data were analysed using ATLAS.ti, a computer-assisted qualitative data analysis software, according to the processes outlined by Friese.36 Firstly, data files were produced and researchers familiarised themselves with the data; the vocal data were also transcribed during this step. Secondly, the data were coded by identifying elements or themes of the data that piqued the researchers’ curiosity. Thirdly, the data were categorised and organised by looking for and examining themes. Finally, by noting what is noteworthy about the data and why, patterns, processes and sequences were uncovered.

Findings

This research aimed to identify and examine factors enabling or depriving public primary school teachers of realising the capabilities essential for effective ICT use. The study’s theoretical framework used the capability approach to inform the findings and interpretation or analysis. As emphasised by Chigona et al. and Zheng et al.,19,29 the capability of an individual to make use of resources or goods (commodities), which in this case are ICTs, is influenced by three types of factors, namely personal, social and environmental (see Table 1).
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Table 1 illustrates the findings obtained through one-on-one interviews with the participants. The character ‘X’ in the table represents whether these participants directly or indirectly cited in their interview answers that a specific factor influenced their or other teachers’ daily use of ICT in the smart classrooms.

Personal factors and subsequent capabilities

In the interviews, several participants confirmed the construct age (see Table 1) as a significant factor around integrating ICT in the smart classrooms. Three teachers (A, B and G) stated that some of their co-workers are unenthusiastic and unwilling to use the available ICTs in their smart classrooms because of their advanced (unspecified) age (see Table 1). On this point, teachers A, B and G corroborated this finding in their interviews:


‘… [T]hen the older teachers in the school, the less they use it [ICT], and they have that belief that children need to write manually using pen [or] pencil and paper.’ (Teacher A, School A, 40 years old)

‘Teachers who have been teaching for quite many years do not see value on ICTs; thus, they need training, not two weeks’ training, not one week training, not one day training but a training longer than two weeks. Older teachers are not comfortable using ICTs. I think once they get the necessary training, that might change.’ (Teacher B, School A, 31 years old)

‘Honestly, they are old and because they old … Okay, not because they old, let me not say because they old, okay, because maybe they old. Because back in the days, they didn’t really use computers. As the years went, they got workshops, and you do get some of the old people who are not good, but they are able to do on their own, but I think that’s why, and I think also not – narrow-minded sounds rude, but they’re not willing to learn, they telling themselves, ‘I won’t be able to do this.’ (Teacher G, School B, 26 years old)



Principal A echoed this view when answering this question in the interview: ‘Do you think your teachers are comfortable teaching with technology?’


‘[Laughs] They are not comfortable. Some of them are, but only a few of them. But I know that the majority is not comfortable in using ICTs. Especially the older teachers …’ (Principal A, School A, 50 years old)



Findings from the lesson observations of Teachers E and H, who were over the age of 50 years, were consistent with the above participant teachers’ responses, confirming these teachers’ lack of ICT skills as they were incapable of operating ICTs in their smart classrooms.

During one-on-one interviews, some teachers stressed limited ICT literacy between themselves and teachers as a primary causal factor to their inefficient ICT usage. In answering the interview question: ‘How did you obtain your ICT skills?’, four teachers (B, D, F and G) reiterated that they possess some ICT skills that they learnt from tertiary institutions (see Table 1) whilst they were studying towards their teaching qualifications. Two teachers (B and G), who had acquired their ICT skills at tertiary institutions, explained:


‘I think I first got ICT skills at varsity, that’s where I was exposed to ICTs, then I got the skills. Whilst you are there, you are taught on how to operate computers. I did ICT skills as one of the modules in varsity … and the fact that we were almost using computers every day in varsity helped me to have some of the computer skills.’ (Teacher B, School A, 31 years old)

‘I recently graduated from my studies. At varsity, it’s important that you learn to use computers because everything is almost done on computers. From typing your assignment to searching information online. I am confidence [sic] to say that I do have those basic and necessary skills.’ (Teacher G, School B, 26 years old)



The findings indicated that novice teachers, despite having little prior teaching experience, had the necessary capabilities to effectively teach utilising ICTs in the classroom. This is despite the fact that novice teachers have less teaching experience. On the other hand, concerning the interview question, ‘How do you get support from your school in terms of your skills development?’, six participant teachers (A, B, C, G, H and E) were appreciative of the support they received from their coworkers concerning the use of ICTs for teaching and learning. Teacher C commented:


‘I obtain my ICT skills by being assisted by other teachers here at the schools, as well as other teachers from other school …’ (Teacher C, School A, 32 years old)



Principal A also confirmed Teacher C’s comments:


‘… like I said, we do have those teachers that are more skilled than others, so we would also ask them to assist those that are less skilled, so that helps a lot.’ (Principal A, School A, 50 years)



The teachers reported the kind of support they acquired through a CoP to enhance their capability to use ICTs successfully in the smart classrooms. This finding is proof that a CoP exists amongst teachers at some schools. More specifically, it operationalised how the two selected schools are situated. The existence of a CoP in these schools is as per the recommendations of the Department of Education.22 In terms of the capability approach, these personal factors (ICT skills obtained through university training and a CoP) can afford teachers the well-being freedom, although to a limited extent, to deliver curriculum content using ICTs.

Six participant teachers (A, B, D, F, G and H) (see Table 1) indicated limited technical skills amongst teachers in the two schools as another personal factor associated with ICT literacy described to have played a significant role in their partial use of ICTs in these schools. This finding is strengthened by participants’ answers to the interview question: ‘Can you solve any Internet problems or technical problems?’:


‘Most teachers don’t have technical skills to solve computer problems, and that causes them not to use technology. If certain teachers do not use ICT, then that means teachers who use it will not have full support from the rest of the staff. If you cannot solve a technical problem, no one is available at the school to help you.’ (Teacher B, School A, 31 years old)

‘Since we have smart classrooms and a resource centre at the school, the only problem we have are technical problems. Like, there is no Internet, or struggling to login on laptops because in these laptops you need to connect to the Internet for you to log in …’ (Teacher D, School A, 56 years old)



The teachers’ unwillingness to use the existing ICTs in their classrooms was because of an absence of knowledgeable and technically skilled teachers in these schools. In this regard, they could not teach without being overwhelmed by technical problems, and thus they could not teach without being adequately suited to resolve some of these technical issues during their lessons. In the observations, this was evident, particularly in the case of teachers A and C at School A, who appeared to grapple with resolving some technical glitches. For example, Teacher A could not establish a Wi-Fi connection during the lesson that was witnessed by researchers. Consequently, she could not use YouTube and other online videos for her lesson as she had envisaged. Therefore, the findings show that ICT illiteracy concerning technical skills deprived these and other teachers of achieving their potential capabilities.

Social factors and subsequent capabilities

Following the provincial policy of the WCED (see Table 1), teachers at some schools and the participant teachers of this study were required to participate in the smart classroom training organised by the WCED. In the interviews, seven participant teachers (A, B, C, D, E, F and H) indicated that they were trained to use the smart classroom ICTs. However, these teachers also underscored that the training was inadequate and insufficient, as a single training session was offered with no follow-up training. On this point, teachers C, D, E and F commented:


‘It is not enough, because you will find that other teachers, they never understood everything that was said. And so we needed another training so that we can polish our understanding. It was only a one day training, so that’s a little time …’ (Teacher C, School A, 32 years old)

‘Training of teachers that are raw is not enough, the time is not enough, the training is enough because it almost covers everything. The problem is learning a 2-year work in three days is not enough, so time versus the workload.’ (Teacher D, School A, 56 years old)

‘The training only happened once; how can we use these things with that kind of training? I think a month would be enough to train teachers.’ (Teacher E, School B, 51 years old)

‘… those workshops, they are being held at least once a year. I think they are not being held more often so that teachers can be used to them.’ (Teacher F, School B, 38 years old)



One principal also reiterated that the teacher developmental training (see Table 1) provided and conducted by WCED on smart classrooms was insufficient:


‘When we received these smart classrooms, we had a training, but to me it was not enough. It was just … one Saturday morning from nine o’clock until one o’clock afternoon …’ (Principal A, School A, 50 years old)



Some teachers, such as Teacher E, believe this training should last a month. In other words, as a month contains around thirty days, the thirty days may be completed throughout the year, with teachers attending 2–3 training sessions every month.

All four School B participant teachers (E, F, G and H) attribute their partial capabilities to respective policies at their schools (see Table 1) concerning the right to use ICT and length of ICT use in the smart classroom. It was clear from these participants’ interviews at School B that not all ICTs were retained for ICT use in the smart classrooms. Following the school’s safety and security policy, some ICTs were stored in the deputy principal’s office for security. Teachers G and H reported:


‘… If we want to use ICTs, we must ask for it in time; that is the rule. If you missed the morning, you might not get it for the rest of the day …’ (Teacher G, School B, 26 years old)

‘Challenges are that – like today, I wanted to use it, but when I go and ask for it at the office, I was told it’s too late. The rule is that I should ask for it before eight in the morning …’ (Teacher H, School B, 56 years old)



These findings confirm that many teachers, particularly those working in schools similar to those studied, are likely to be denied specific capabilities, such as being capable of using ICTs effectively; living in a setting where access to ICTs is not denied; teaching effectively with ICTs; participating in school management decision-making policies; and freely requesting access to ICTs when required during the school day.

Environmental factors and subsequent capabilities

Power outages because of load shedding were confirmed as an environmental concern connected with infrastructure (see Table 1) by three teachers (B, G and H), as well as one principal (A), in the interviews. Teachers B, G and H commented:


‘Load shedding currently is one of the challenges because these resources cannot be used without electricity. Sometimes there is also a problem with Internet server.’ (Teacher B, School A, 31 years old)

‘… and also we have load shedding, yeah! That’s the challenge, that’s also a challenge. Because if you had planned a whole nice exercise activity using the smart board, then there is no electricity, it affects the whole lesson. So you always need a plan B.’ (Teacher G, School B, 26 years old)

‘… you will be willing to use it [ICT], but because of the load shedding, you end up on not using it, and once there’s a load shedding in the middle of the lesson, that turns me off from the lesson. You also end up losing your learners’ attention …’ (Teacher H, School B, 56 years old)



Teachers in the current study could not use ICTs in a comfortable and favourable environment, as they were dissatisfied with power outages. By implication, teachers were deprived of their well-being freedom to work and live in an atmosphere free of adversities in using ICTs. The gathering of ICTs and installation of ICTs in the smart classrooms (see Table 1) proved to be a further environmental problem that hampered the participant teachers (E, F, G and H) at school B from reaching their capabilities. In the interviews, teachers E, F and G expressed:


‘Every time we want to use projectors, we have to walk a distance from office to class. I can’t put that thing up there on the celling because it’s heavy. I have to ask a male teacher to help me. That whole process wastes my teaching time.’ (Teacher E, School B, 51 years old)

‘Since I don’t use technology most of the time, I know that teachers that are using it are complaining because to use it requires a lot of time. The other day one of [my] colleagues from Grade 4 was stressing out because every time when using the [smart boards], he first needs to attach the projector on the frame in ceiling. So teachers avoid using smart boards because they waste time.’ (Teacher F, School B, 38 years old)

‘… sometimes I don’t use it [ICT] because it takes time out of a lesson. Already our lessons are short, especially for maths, because you have mental maths, which takes time. It needs a man because I’m short. I’m a woman, like I can’t adjust that thing. The projector because you need to install it up there on the ceiling. So it takes a lot of time, about 15 min – 20 min; even to get it in the morning, I first have to wait after briefings then get it. Like today, my lesson didn’t start on time because I had to wait for computer [laptop]. I ended up not even using it anymore.’ (Teacher G, School B, 26 years old)



On this point, principal B confirmed these teachers’ comments:


‘Burglary is a challenge, because every time, now and again, the ICT resources are kept in the strong room. So it’s difficult for teachers to leave the technology in their classrooms because of high rate of burglary at the school. We had four burglary instances last year. Even though teachers are complaining that their teaching time is spent on installing and connecting projectors, we have no other choice but to keep these resources in the office because our classes are not safe.’ (Principal B, School B, 58 years old)



Based on the teachers’ comments, it is reasonable to conclude that the School B teachers’ habit of screwing projectors into the ceiling led to their reduced well-being and agency freedom in terms of having the capabilities necessary to incorporate ICTs in their smart classrooms. In addition, teachers, as teacher G said before, have a limited amount of time that is allotted for instructing. Teachers would not enjoy capabilities such as living in an environment free of obstacles in using ICTs or presenting content without being confined by time. Table 2 reviews the relevant factors linked to the teachers’ capabilities.
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Some conversion factors, namely ICT skills acquired through a CoP and university training, were confirmed to have supported teachers’ capabilities. However, most conversion factors, namely age, provincial and school policies, infrastructure and resources, emerged to have had restricted the teachers’ capabilities in the current study, preventing them from confidently, freely or fully utilising ICTs in their teaching.

Discussion

In response to the research question, this study discovered significant conversion factors that either enabled or prevented participating individual teachers from efficiently employing ICTs in their smart classrooms. The study aimed to identify the particular conversion factors that enabled or prevented public primary school teachers from realising the capabilities necessary for practical ICT usage in their classrooms. The findings of this study have several implications.

In terms of the capability approach, the findings imply that a CoP, commensurate with adequate university training, can provide teachers with the freedom to present course content using ICTs and to be able to perform basic ICT skills effectively in the smart classroom. Capabilities may be regarded from both an individual and a group perspective. As Vaughan et al.12 describe, methods such as CoPs contribute to the collective capabilities. As a result, combining ICT skills learned in a CoP with university training can help teachers feel confident about incorporating ICTs into their smart classrooms. This allows teachers to use available ICTs during and after school hours if they desire or are not confined to differing degrees by the school or provincial laws. Teachers in this context, for example, can act autonomously by determining which ICT skills are useful to them to apply in their curriculum delivery. By implication, teachers become more satisfied with their jobs when they can put what they have learnt from their coworkers into practice. Participating in a CoP, in other words, offers teachers ongoing informal training that lasts throughout their careers. Furthermore, new generation teachers at the chosen schools appear to have performed an essential role in improving the functioning of a school community by affording older-generation coworkers specialised ICT assistance. Hence, as reported in the study by Umugiraneza et al.4 and in this current study, the possibility exists that as teachers age, they lose interest in using new technology in their classrooms.

The data show that the needs of schools in terms of ICT use by teachers and the training programmes supplied by the WCED for their teachers are not synchronised. These findings are consistent with that of De Silva9 and Tiba.2 According to these researchers, teacher training programmes in some South African schools are insufficient because they are held once a year. Also, because some of the participants had no prior experience with ICT training, both WCED and university programmes may be too complex for them in terms of ICT skills training and take too much for granted in terms of teachers’ ICT abilities and experience. Because some of the younger-generation participants were required to take ICT skills-related subjects as part of their university studies, they already had some basic ICT abilities that they could utilise to deliver the curriculum in their smart classrooms effectively. Furthermore, the findings report that teachers’ well-being and agency freedoms would be increased if they received sustainable training that lasted longer than one day and went beyond mere ICT technical competence training to incorporate the pedagogical use of ICTs.

According to the observation and interview data analysis, another reason for their capability deprivation, as evidenced by their inability to tackle technical difficulties in their smart classrooms, was an overall lack of technical skills amongst teachers at the two schools. These findings resonate with Wenger’s findings.23 One strategy to cultivate a group of technical abilities for teachers is establishing a CoP in these schools and with other schools in the area.

This study’s findings demonstrated extrinsic variables outside the control of the participating teachers that a CoP could not resolve. At the time of the current study, social factors such as rigid and dated school policies on ICT use, as well as an environmental factors such as power outages, constantly obstruct successful teaching and learning in poorer public primary schools in the Western Cape, including the two schools chosen for the study. These findings are consistent with Makwela,20 who discovered that Gauteng teachers were dissatisfied with the regular power outages in their schools, which hampered their ICT usage in the classroom. Whilst it may be essential for teachers to avoid ICT usage in the context of outdated ICT policies and frequent and ongoing load shedding, this can considerably impact teaching and learning. More specifically, teachers are denied the opportunity to perform their ICT teaching activities, and learners are subsequently dispossessed of their autonomy to encounter effective blended forms of learning. These motivations may lead teachers to cling to traditional ‘chalk and talk’ styles of teaching, which are seen as increasingly outdated in the 21st century. If teachers are denied access to existing ICTs in schools, learners have subsequently been deprived of the advantages provided by their teachers’ ICT use in the classroom, according to the researchers’ own experience.

Conclusion

This study shows that, for several reasons, the use of ICTs for teaching in a relatively small sample of individual public primary schools in the Western Cape province is significantly poor. The study revealed that certain conversion factors contributed to capability deprivation amongst public primary school teachers, including personal conversion factors such as teachers’ age and level of ICT literacy; social conversion factors such as provincial e-learning policies and school ICT policies; and environmental conversion factors such as school infrastructure and resources. These findings should provide more relevant information to researchers, policymakers, school principals and teachers on the individual factors driving teachers’ restricted use of ICTs for teaching and learning, especially in historically poor schools. It is envisaged that this study’s findings would contribute practically and theoretically to the development and improvement of the specific teachers’ capabilities that emerged during the research, qualities that are critical for effective ICT integration in the classroom. Given that the study was conducted amongst teachers in historically disadvantaged schools in South Africa as a developing country, it is relevant to a global context, particularly in identifying the specific conversion factors that can support or prevent teachers from realising the capabilities required for successful ICT integration in teaching and learning. Given the short sample size of this study, an extensive empirical investigation with a larger sample size and conducted in a divergent environment that additionally analyses teachers’ capabilities regarding ICT use may be required. Various circumstances may provide different outcomes. Further research should thus explore bigger sample sizes and possibly a secondary school context to see if the results are similar to or different from the current study.
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TABLE 1: Factors influencing teachers’ capabilities.
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