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Abstract 

Technological knowledge is now mandatory for productive participation in society, education, and the 

workforce. In an effort to continue promoting equality, diversity, access, and inclusion, the research was 

conducted with the objectives of building a national picture of how technologies are used in South African 

classrooms and understanding the variations in practice and access in different parts of the country. The study 

was exploratory and descriptive in nature. This work provides clear evidence of the state of Information and 

Communication Technology (ICT) in schools in South Africa. It became clear that the uneven distribution of 

ICT infrastructure and knowledge was standing in the way of achieving universal ICT access and services as 

pronounced in the National Development Plan (NDP). The findings were congruent with what the government 

has termed the ‘triple challenge’ of inequality (uneven distribution of ICT infrastructure, skills, competencies, 

and human capital), unemployment, and poverty. 
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Introduction 

This work endeavours to help the South African education system achieve universal Information and 

Communication Technology (ICT) access and services as pronounced in the National Development Plan (NDP). 

Achieving universal access to ICT infrastructure and knowledge is necessary to overcome what the government 

has termed the ‘triple challenge’ of inequality (uneven distribution of ICT infrastructure, skills, competencies, 

and human capital), unemployment, and poverty. ICT has the potential to provide incremental improvement to 

education and the economy because of its disruptive nature. According to Li, Westbrook, Callen, and Georgiou 

(2012), “disruptive innovations replace existing processes and eventually change the face of the market in 

unexpected ways” (p. 1). In addition, ICT integration has the potential to improve academic performance and 

school functioning (Davis & Venezky, 2002; Brown, 2004; Jordan, 2005; Miller, Naido, & Van Belle, 2006). 

Many studies across the world also suggest that ICT tools open up exciting and innovative instructional 

techniques that may be used to overcome students’ passiveness and enhance critical thinking skills (Tan, 2012; 

Laxman, 2010; Chiu, 2009; Yang & Chou, 2008). ICT “improves learning results by providing access to 

information and content experts, facilitates collaboration, encourages creation, improves communication, and 

supports assessments” (Tan, 2012, p. 88). However, the PanAfrican Research Agenda, 2008–2011, (in Ndlovu 

& Lawrence, 2012) found that South African teachers were not using ICT to support teaching and learning.  

They were instead using technology for administrative purposes such as typing lessons plans, tasks and tests for 

learners. It is clear that teachers were not able to harness the potential of computers to engage learners in 

authentic learning through constructivist teaching and learning models. Ndlovu and Lawrence (2012) questioned 

the quality of ICT use in South African schools as teachers lack the knowledge required to integrate technology. 

Wilson-Strydom, Thomson, and Hodgkinson-Williams (2005) also found that the integration of technology in 

South African schools is affected by lack of computing infrastructure, lack of software, internet connection, lack 

of time on the part of the teachers, lack of technical support, and administrative support. They also noted that 

computer use in previously disadvantaged schools is limited compared to the use in former white schools. 

Furthermore, they explained that the use of computers in schools in general is minimal, particularly where there 

is limited previous experience in the use of ICTs to support teaching and learning. This is consistent with the 

African Research Agenda on ICT Pedagogical Integration (Karsenti, Mbangwana, & Harper-Merrett, 2009) that 

revealed that the level at which the township schools in Gauteng are integrating ICT tools was low, and that this 

was due to complex challenges. 

In this paper we seek to contribute to the discussion on ‘The State of Digital Education in South Africa.’ This is 

an effort to build a national picture of how technologies are used in South African classrooms and to 

demonstrate the variations in practice and access in different parts of the country. This was approached through 

quantitative measures whereby teachers were requested to complete a questionnaire. The following research 

questions are discussed in the paper: 

 

1. To what extent are teachers equipped with the necessary skills and knowledge to integrate ICT in their 

classrooms? 

2. To what extent are schools equipped with computing infrastructure? 

3. What are teachers’ perceptions towards ICT in their profession? 

 

This work is significant because of the demands of the contemporary classroom where ICT or e-learning 

technologies must be embraced by educators. ICT disrupts teaching practices in the classroom; therefore, there 

is demand for transformative ways to improve the current passive and content driven models of the classroom. 

According to the U.S. Department of Education (2006) ICTs “can help affirm and advance relationships 

between educators and students, reinvent our approaches to learning and collaboration, shrink long-standing 

equity and accessibility gaps, and adapt learning experiences to meet the needs of all learners” (p. 1). Despite 

the demands of the 21
st
 century classroom, we lack empirical evidence of the realities on the ground in this 

country and this research work attempts to address this. 

Related Work  

Technology is at the core of virtually every aspect of our daily lives and work, and we must leverage it 

to provide engaging and powerful learning experiences and content, as well as resources and 

assessments that measure student achievement in more complete, authentic, and meaningful ways. 

(National Education Technology Plan, p. ix) 



 
 

In South Africa as well as in other countries, massive efforts are underway to convert traditional classrooms into 

technology enriched classrooms. It is said that ICT integration has the potential to improve academic 

performance and school functioning (Davis & Venezky, 2002; Brown, 2004; Jordan, 2005; Miller et al., 2006). 

There has been many studies done across the world that suggest that ICT tools open exciting and innovative 

instructional techniques that may be used to overcome student passiveness and enhance critical thinking skills 

(Tan, 2012; Laxman, 2010; Chiu, 2009; Yang and Chou, 2008). ICT “improves learning results by providing 

access to information and content experts, facilitates collaboration, encourages creation, improves 

communication, and supports assessments” (Tan, 2012, p. 88). However, research points to the fact that the 

integration of ICT is not a simple phenomenon.  

 

Wilson-Strydom et al. (2005) investigated the extent to which South African teachers were integrating ICT in 

the classroom and found that most teachers were at the entry level of the Apple Classrooms of Tomorrow 

(ACOT). At the entry level (first level) teachers experience a lot of frustration and insecurity when using ICT in 

the classroom, and rely on traditional teaching models because of lack of experience with technology (Dwyer, 

Ringstaff, Haymore, & Sandholtz, 1994). After a lot of exposure to technology use and the provision of good 

professional development, teachers progressively move from entry level to innovation level. ICT offers great 

opportunities to access learning, redress inequalities and improve the quality of teaching and learning (DOE, 

2004). The disruptive nature of ICT or e-learning technologies must be embraced by educators “who in the past 

hadn’t been able to do [something] themselves for lack of money or skills”, who “welcome a simple product”, 

which will enable them “do more easily and effectively what they are already trying to do” (Christensen, Aaron, 

& Clark, 2002, p. 30–32).  

 

From the above it is clear that the integration of technology is not to be regarded as mere access to devices; 

instead technological integration is an assembly in which many educational variables have a role to play. Hew 

and Brush (2007), who reviewed literature on the factors affecting the integration of ICT in the USA and in 

other countries, identified the following factors as affecting the integration of technology (p. 226): 

 

1. Resources: Lack of access to technology; lack of time on the part of the teacher; and lack of technical 

support. 

2. Knowledge and Skills: Lack of specified technology knowledge and skills; lack of technology 

supported pedagogical knowledge and skills; lack of technology related classroom management 

knowledge and skills. 

3. Institution: Lack of supportive school leadership; inflexible school time table and school planning. 

4. Attitude and Believes: Hew and Brush (2007), quoting Simpson, Koballa, Oliver, and Crawley (1994), 

defines attitudes as specific feelings that indicate whether a person likes or dislikes something (p. 229). 

5. Assessment: The pressure for assessment gives teachers little time to integrate ICT. 

6. The subject culture: Teachers think it is not fitting to use technology in some subjects such as art. 

 

Several factors need to be carefully considered when deciding to uptake ICTs into the classroom setting. 

Bladergroen, Chigona, Bytheway, Cox, Dumas, and Van Zyl (2012) bring to our attention personal cognition 

and efficacy, professional cognition, knowledge and skills, and socio-economic dynamics as the most important 

determinants to consider when deciding on the adoption and appropriation of ICT in any sphere of work; and 

education is no exception. Internationally, Hennessy, Harrison, and Wamakote (2010) identified the following 

factors as affecting the integration of ICT in Sub-Saharan countries (p. 42): 

 

1. Access: Lack of access to electricity; limited access to technology infrastructure; lack of computers in 

proper working conditions; language of instruction and available software; lack of time; technical 

support; and lack of access to learning resources and course curricula that incorporate ICT use. 

2. Demographic factors: Population size; and density and dispersion in Sub-Saharan Africa. 

3. Educational factors: Level of teachers own education and literacy rates; and access to professional 

development. 

4. Teachers’ attitude, expertise, and beliefs. 

5. Lack of incentives and support for teachers.  

6. Lack of knowledge to evaluate the role ICT can play. 



 
 

 

From the literature it can be concluded that access to computers, computer knowledge and skills, and continuous 

support are important factors affecting the integration of technology internationally (Wilson-Strydom et al., 

2005; Hew & Brush, 2007; Hennessy et al., 2010; Sherman & Howard, 2012). With little access to resources, 

especially personal access to connected computing systems, and without continuous support, teachers would be 

reluctant to adopt and integrate technology in their classroom. 

Research Methodological Approach 

The study was exploratory and descriptive in nature using the ‘peeling the onion’ approach to develop an 

appreciation for the complexity of a multidimensional phenomenon and to allow researchers to gather data from 

teachers within the government school system. Sporadic successes using digital technology is reported and 

studies such as this one helps to identify these successes and use them as models that can be applied in all South 

African classrooms. Given the uneven educational achievement due to racial and spatial differences and the lack 

of theoretical frameworks and well-documented practices in the integration of ICT in the classroom, this work 

enables knowledge building through the insights captured from teachers. The study took a quantitative 

approach; however, because of the low response rate we reverted to non-parametric statistics to understand the 

patterns of computing infrastructure, teachers’ perceptions of ICT, and teachers’ ICT skills and knowledge level. 

Our goal with the project was to provide credible, reliable, and valuable insights. 

 

Sampling  

Given that in South Africa schools are categorised into five groups, called quintiles, a multi-stage sampling 

approach will be used. The quintiles are for purposes of allocating financial resources. The quintile one is the 

poorest and no fee paying schools, while quintile five is the least poor mostly private and fee paying schools. 

We set up a stratified sampling within the cluster sampling as the first phase and then followed by purposive 

sampling for the development of cases. The application of stratified sampling within the cluster sampling was to 

make sure that schools in deep rural, urban, and semi-urban are covered within the quintiles categories. The 

application of different sampling methods guarantees that the project will achieve a rich variety of probabilistic 

sampling methods in a wide range of social research context. 

 

Data Collection 

The research project comprised of three core methodological stages: 

 A situational analysis was performed using various reports and documents. This began by sifting 

through different databases to demarcate segments within it. Each segment was labelled with a code 

which in turn enabled us to categorize the data for the purpose of this project. All relevant contextual 

documents were reviewed and a complete literature review with full bibliography completed. 

 A survey was distributed to establish educators and schools profile and the state of ICT integration 

nationwide. While the response rate was relatively low, the samples were a representative of a broad-

section of primary and secondary school educators. 

 Thirty-seven schools clustered according to categories in four provinces that provided a reflection of all 

the nine provinces were visited. These were in Mpumalanga, Gauteng, Western Cape and KwaZulu-

Natal. In the first instance we visited sixteen schools and then in the second instance we visited twenty-

one schools. Schools in deep rural, urban, and semi-urban were covered within the quintiles categories 

to achieve a rich variety of data in a wide range of social context. 

The peeling the onion approach helped us to peel away the layers to address the deeper issues on the state of 

ICT in schools in South Africa. A preliminary comprehensive literature review was conducted to develop a 

meaningful research instrument. The preliminary literature reviewed findings led us to an analytic framework 

for SITES. The instrument was informed by the analytic framework for SITES (Second Information Technology 

in Education Study) which include teacher characteristics, pedagogical practices & ICT use, school factors, and 

system & other external factors (Carstens & Pelgrum, 2009).  The survey instrument was distributed 

electronically through the Vodacom channel to help us to establish educator and school profiles and the state of 

ICT integration nationwide. 



 
 

Presentation of Findings 

The levels of access to computing infrastructure do not correlate with the level of ICT integration in teaching 

and learning. This is evident by the need for professional development activities for teachers on ICT 

pedagogical integration. In an effort to continue promoting equality, diversity, and inclusion, the research 

gathered data to build a picture that is a true reflection of South Africa of how technologies are used in 

classrooms and the variations in practice and access in four provinces. Figure 1 provides evidence that teachers 

do not receive adequate ICT training prior to becoming teachers. Teachers have access to their own computing 

devices but technological knowledge is a challenge. 

 

Figure 1 Access to Training and Technology 

With 72% receiving inadequate ICT training in Initial Teacher Education programmes, it means that teachers 

“speak an outdated language (that of the pre-digital age), are struggling to teach a population that speaks an 

entirely new language” (Prensky, 2001, p. 2). Although 91% of teachers who participated in the study have 

access to laptops, they must be exposed to ICT teacher development opportunities so that they begin to integrate 

ICT tools in the classroom. Figure 2 demonstrates a high level of need for training in using ICT for teaching 

which is at 47%; 27% has moderate level of need; 17% has low level of need; and 9% no need for training. It is 

clear that 74% of teachers need access to training to develop their technological knowledge and on how to 

integrate ICT tools in their teaching.  

 

The current situation demands that teachers develop their technological knowledge to meet the changing 

landscape of the 21
st
 century. Lack of ICT integration in schools adds to the larger problem of social justice. 

During the research it became clear that students exposed in ICT earlier on are among the privileged, and they 

become more privileged in navigating life with the necessary information age tools. The research makes it clear 

that the need to improve teacher ICT training should form a crucial part of any future educational policy 

planning. Van Dusen and Worthen (1995) point out that technology offers the opportunity for educators to use a 

“constructivist view of learning by providing a rich learning environment” (p. 29). If the gap is not bridged 

between the have and the have-nots, schools would further disadvantage learners in lower quintiles because 

those in affluent schools are already gaining knowledge beyond the walls of the classroom. 
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Figure 2 Development Needs Presentation 
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Based on the descriptive statistical data in Figure 3, teachers are uncomfortable with using different types of 

technologies. There is real skewness when it comes to gender, the level of confidence, importance of ICT tools, 

and experience. When running the Pearson Correlation, in Table 1 the statistical values of skewness and kurtosis 

are in some instances greater than or less than the stipulated boundary between 1 and -1. The variation could be 

attributed to attitude, level of competences, and training. There is a need to provide meaningful development 

activities for all teachers to minimise the variation in their confidence level and attitude. 

 

Figure 3 Level of Comfort Using Technologies 

Figure 3 confirms the level of comfort with different types of technologies: 

 54% is uncomfortable with using different types of technologies. 

 18% is very uncomfortable with using different types of technologies.  

 16% is neutral about using different types of technologies.  

 12% is comfortable with using different types of technologies. 

 

Given the results in Figure 3, we can conclude that 72% of teachers are not comfortable with various types of 

technologies while 16% is neutral. The need to prepare and develop teachers’ technological knowledge is great. 

In Figure 3 only 12% are comfortable with technology while there is none that is very comfortable. The Pearson 

correlation analysis was also performed to understand the relationship between variables. The sign of the 

correlation coefficient determines the relationship of the correlation as it can be positive, negative, and no 

correlation. In Table 1 we highlighted two variables with strong to very strong correlation using red, while those 

with moderate correlation are identified with yellow. 



 
 

Table 1 Pearson Correlation 

Pearson Correlations 

 1 2 3 4 5 6 7 8 9 10 11 12 

1. Gender Pearson Correlation 1 .143 .088 .046 .044 .067 -.098 .067 -.074 .072 .039 .009 

2. Province Pearson Correlation  1 -.162 .151 .137 .039 -.108 .110 .153 .035 .059 -.058 

3. Race Pearson Correlation   1 .004 -.063 .197 .378
**

 .255
*
 .260

*
 .300

**
 .401

**
 .658

**
 

4. Years of service Pearson Correlation    1 .191 .299
**

 -.028 -.065 .015 -.143 -.093 -.034 

5. Prior ICT training Pearson Correlation     1 .176 -.051 .043 .095 -.058 -.120 .001 

6. Years of computer use in the 

school 

Pearson Correlation 
     1 .099 .071 .067 -.006 .027 .084 

7. Importance of skills in ICT 

integration 

Pearson Correlation 
      1 .373

**
 .247

*
 .474

**
 .309

**
 .454

**
 

8. Importance of confidence in 

ICT integration 

Pearson Correlation 
       1 .705

**
 .572

**
 .572

**
 .557

**
 

9. Importance of attitude in ICT 

integration 

Pearson Correlation 
        1 .558

**
 .560

**
 .544

**
 

10. Importance of training in ICT 

integration 

Pearson Correlation 
         1 .626

**
 .512

**
 

11. Importance of support in ICT 

integration 

Pearson Correlation 
          1 .640

**
 

12. Importance of policy in ICT 

integration 

Pearson Correlation 
           1 

**. Correlation is significant at the 0.01 level (2-tailed) 

*. Correlation is significant at the 0.05 level (2-tailed) 



 
 

In Table 1 the correlation varies immensely, and therefore it is difficult to say whether the 12 factors have high 

or low correlations except for items 3, 8, 11 and 12. However variable ‘Race’ has high correlation with variable 

‘Importance of policy in ICT integration’ as well as variable ‘Importance of support in ICT integration.’  

 Confidence plays an important role in ICT integration and had strong correlation with attitude and 

moderate correlation with training, support, and policy.  

 Attitude plays an important role in ICT integration and had moderate correlation with training, support, 

and policy. Theory of Change will be key in changing people’s mindset and attitude towards ICT. 

 Training plays an important role in ICT integration and had strong correlation with support. That 

means training alone is not enough. 

 Support plays an important role in ICT integration and had strong correlation with policy. Policy must 

be developed and owned by teachers, parents, and the school. 

 

Figure 4 Importance of Different Variables in ICT Integration 

Figure 4 provides clear evidence that the following items are important in ICT integration in the classroom: 

 86% of participants confirmed the importance of computing skills in ICT integration. 

 70% of participants confirmed the importance of confidence in ICT integration. 

 70% of participants confirmed the importance of attitude in ICT integration. 

 82% of participants confirmed the importance of training in ICT integration. 

 82% of participants confirmed the importance of support in ICT integration. 

 67% of participants confirmed the importance of policy in ICT integration. 

The current situation is characterised by limited enabling knowledge and resources on ICT, especially in lower 

quintile schools; lack of a systematic approach to ICT integration; lack of support in the adoption, appropriation, 

and implementation process at various levels in schools; and lack of research in contexts given the unevenness 

of ICT distribution in the education system. In this research we are not even addressing the question of ICT 

pedagogy as it remains largely unaddressed in the South African school system, yet education continues to be 

the Government of South Africa highest domestic priority and the single greatest long-term challenge. 

Education accounts for 5% of the GDP with 98.8% of children aged seven to fourteen enrolled in schools. 
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However, the biggest challenges are ineffective pedagogical practices, teachers with limited or inadequate 

content knowledge, underperforming learners, and keeping learners at school with no proper engagements.  

 

Researchers Chigona, Chigona, Kausa, and Kayongo (2010) noted that some of the ICT integration problems (in 

a context like South Africa) have nothing to do with technical skills but rather the “combination of ICT skills, 

content management skills, and an understanding of pedagogy” (p. 9). The lower quintile schools are in dire 

need of computers and these must have access to continuous professional ICT development programmes for 

teachers. It is not only the lack of the use of ICT in classroom that is a problem but that the majority of teachers 

are not comfortable with ICT as a whole. There are too many inconsistencies in how ICT is being used in 

schools: Affluent schools are way ahead on ICT integration in the classroom and they have world class 

infrastructure with ICT strategies and policies guiding their activities. The research yielded the following 

thematic areas: ICT or Computing Infrastructure, Technological Knowledge, ICT in the Classroom, and ICT 

Development Needs. 

Conclusions 

It can safely be concluded that ICT is an absolute necessity in South African schools, and the current initiatives 

of once off professional development programmes in ICT do not yield the expected results. This study has 

identified that several schools lack the infrastructure and the personnel required to run fully-fledged ICT 

programmes in schools. This research provides evidence that South Africa is suffering from uneven distribution 

of ICT infrastructure, skills, competencies, and human capital to drive the integration of ICT tools in schools for 

teaching and learning. In some cases, there is limited understanding of the role of technology in education, yet 

Bennett and Oliver (2011) said it is important to understand the relationship between technology and learning. 

The White Paper on e-Education (DoE 2004) states that the introduction of ICTs in education represents an 

important part of government strategy to improve the quality of learning and teaching across education and 

training environments.  

 

The National Department of Education (2004), furthermore, explains that computers will be able to improve 

how educators teach and learners learn. This is based on the premise that (a) pedagogical integration of ICT into 

teaching and learning provides a lifelong skill that is needed to sustain both the teacher and the learner and (b) 

mobilising educators to use computers in their teaching will contribute to quality education. However, very little 

is known about the multidimensional nature of the activities associated with ICT pedagogical integration, and 

furthermore, the lack of practices represents ‘an elephantine obstacle’ in the adoption, appropriation, and 

integration of ICT in schools. 

 

Technological knowledge and competency are now mandatory for productive participation in society, education, 

and the workforce. The complexity of teaching in the 21st century constantly calls on teachers to make decisions 

about activities to engage learners and instructional strategies that not only meet their needs but also provide 

them with ways to interact in a technologically-driven society. According to Drent and Meelissen (2007) the 

“success of the implementation of ICT is not dependent of the availability or absence of one individual factor, 

but is determined in a dynamic process involving a set of interrelated factors” (p. 189). The need to prepare 

teachers to adopt new classroom technologies to expand the notion of contemporary literacy has grown 

significantly. There is substantial research (Baylor & Ritchie, 2002; Mumtaz, 2000; Phillips, Bailey, Fisher, & 

Harrison, 1999) showing that if young people are to compete in the global information society, education needs 

to be transformed.  

 

There was no significant difference in teachers’ understanding of what ICT is all about; however, there was 

uneven distribution of access to infrastructure and professional development activities. Another common finding 

was that teachers with longer teaching experience seemed to have no interest and were poorly skilled in using 

ICT; but this is also fuelled by the lack of teacher development in ICT trainings in all the provinces that we 

visited. This work provides evidence that the major challenges are computing infrastructure and technological 

knowledge among teachers. There is definitely pervasive awareness of the value of technology in education and 

teachers seem thirsty for technology, but the current methods being used to bring technology to both the 

teachers and the classrooms are not supportive and suppress teachers’ professional growth. ICT in schools 

should be approached as a multifaceted intervention with adequate training, infrastructure, and ICT support 

personnel.  
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