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WELCOME AND INTRODUCTION 
 
Ms Jansie Niehaus, Executive Director of the National Science and Technology Forum (NSTF), 
opened the meeting and welcomed everyone, commenting that the NSTF had been planning a 
workshop on ICT-assisted education for some time, and that the topic was now more relevant than 
ever. 
 
Progress of the Department of Basic Education (DBE) with ICT integration in schools (Phil 
Mnisi, Director: Curriculum Innovation and eLearning, DBE) 
 
Policy goals 
The Department of Basic Education (DBE) was one of the first government departments to introduce 
public policy for integrating ICTs in teaching and learning. The policy goal of the White Paper on e-
Education (Education White Paper 7, South Africa, 2004, section 2.23) is: “Every South African 
manager, administrator, teacher and learner in General and Further Education and Training will be 
ICT capable by 2013.” The question was whether that goal had been achieved, what the challenges 
were, and what could be done to take the goal further. 
 
Being ICT capable was described as follows: 

 ICT capable people are able to access information in the digital era, manage information 
effectively, interpret and integrate the results of research.   

 They are also able to evaluate the quality of these results, and create new information by 
adapting, applying, designing, inventing or authoring information. 

 ICT capable people use ICT, invent new ICT applications, and demonstrate improvement in 
attaining learning outcomes and 21st century skills. 

 
The DBE considers that the White Paper is still relevant, and is concerned that the goal has not been 
achieved.  
 
The policy goal of the White Paper on e-Education is supported by the Information Society and 
Development (ISAD) Plan 2006, which pin-points e-education as one of three priorities (Department 
of Communication [DoC], 2006, section 4.1.1) and states: “The education system of this country 
therefore, has an obligation to support the development of a citizenry that can actively participate in 
this new (information) society and deliver on public expectations of delivering quality education for 
economic growth and social development.” 
 
Two of the main targets for e-education (DoC, 2006: 58) are: 

 All schools connected and using ICT for teaching and learning. 

 All provinces have a budget allocated for e-education. 
 
The policy foundation for e-education appears to be relatively comprehensive, located in various 
components of the government machinery. This foundation will require reviewing and updating where 
necessary. 
 
Strategic objectives 
The White Paper outlines the following strategic objectives for effective integration of ICT into 
teaching and learning: 

 ICT professional development  

 Electronic content resources  

 Infrastructure  

 Connectivity  

 Community engagement 

 Research and development. 
 
The fundamental issues are teacher development and ensuring that every teacher and learner has 
access to electronic content. These elements have to be in place when e-learning infrastructure is 
rolled out through connectivity to each school in the country.  
 
  



National Science and Technology Forum 

2 
Proceedings of a workshop on 2 April 2014 (version 1.2) 

Progress made in the implementation of e-learning 
As part of its monitoring and support to provinces, the DBE receives quarterly reports on ICT 
implementation in provinces. In the 2013/14 financial year, the DBE conducted an internal audit of ICT 
initiatives in all provinces.  
 
At least 162 ICT initiatives were implemented in the provinces: 

 64.2% (104) of the ICT initiatives addressed individual strategic objectives. Of the 64.2%, 30% of 
the initiatives addressed the ICT infrastructure strategic objective. 

 Connectivity was the least targeted strategic objective (14.4%). 

 35.8% (58) of the ICT initiatives addressed a combination of strategic objective. 

 32.8% (19) of the ICT initiatives addressed all four main strategic objectives. 

 19% (11) of the ICT initiatives addressed three strategic objectives. 

 48.3% (28) of the ICT initiatives addressed two strategic objectives. 
 
As regards the partnership between the public and private sectors, the audit found: 

 42% (68) of the ICT initiatives were supported by the private sector. 

 58% (94) of ICT initiatives were supported by the public sector. 
 
As regards the coverage of the initiatives: 

 111 ICT initiatives (68.5%) were of a provincial nature. 

 51 ICT initiatives (31.5%) were of a national nature. 

 36 (70.6%) of the 51 initiatives of a national nature were funded by the private sector. 
 
With respect to expenditure on ICT initiatives, 87.4% was spent on ICT initiatives that targeted a 
combination of strategic objectives (integrated initiatives). Of this amount, 98.9% was spent on 
Gauteng Online and the Khanya project in the Western Cape (with Gauteng Online being the most 
expensive). A question for consideration is whether there are discernible differences between the two 
provinces with the highest expenditure on ICT in schools, and the other provinces. 
 
Some of the national ICT initiatives include: 

 Publications: White Paper on e-Education, Guidelines on Hardware and Software Specifications 
(already in its second edition), Guidelines for ICT Professional Development 

 Content: Interactive workbooks  

 Infrastructure: resourcing of 40 ICT Teacher Resource Centres through partnerships with the 
private sector; Accelerated Schools Infrastructure Delivery Initiative (ASIDI) schools resourced 
with ICT infrastructure; resource schools (including multi-grade schools) with ICT infrastructure in 
partnership with the private sector 

 ICT professional development: Facilitated training through partnerships with the private sector 
and other government departments 

 Connectivity: Facilitating the connectivity of schools through partnerships with the private sector 
and other government departments. The DBE is in the process of establishing a DBE cloud 
(www.dbecloud.org.za) through partnerships with other government departments, which will make 
free content available for every person in South Africa. The DBE appeals to those with content to 
make it available for the DBE cloud. 

 
The DBE acknowledges that it cannot take responsibility on its own for ICT integration in schools. 
Expert guidance is required from universities, resources from the private sector and human resources 
located in NGOs. The private sector supported 42% of the ICT initiatives in schools as identified by 
the audit, while the public sector supported 58%, including not only the DBE but also the departments 
of Science and Technology, Communication, and Rural Development and Land Reform. 
 
Conclusion 
The DBE considers that the White Paper on e-Education is still relevant and needs to be 
implemented. Partnerships between the public and private sectors must be strengthened. An 
integrated approach to implementing ICT initiatives across the strategic objectives is recommended. 
Monitoring and evaluation of initiatives are critical to the success of ICT implementation. 
 
In closing, Mr Mnisi shared an inspirational quotation: “If you have the will to win, you have achieved 
half your success. Nothing great was ever achieved without enthusiasm.” 
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KEYNOTE ADDRESS 
 
Removing the barriers to it-assisted education (Kobus van Wyk, Head: Mustek eLearning 
Initiatives) 
 
Mr van Wyk welcomed the fact that the topic of the workshop was IT-assisted education and not e-
learning; the latter is very broad term, which is interpreted differently by different people. IT-assisted 
education is more readily understandable.  
 
When the blackboard was invented by James Pillans in 1801, it was a significant technological 
advancement to provide teachers with a surface which they could clean and re-use. Teachers in 
South Africa today are generally teaching in classrooms that have not changed much in terms of 
teaching technology since 1801. Learners generally have cell phones in their pockets, but in many 
schools they are not allowed to take them out. They may also have tablets and other devices. Yet we 
expect them to pay attention and listen to teachers using technology that is more than 200 years old.  
 
The way that learners learn has changed over time. Using ICT and mobile technology, answers to 
questions are readily available to learners at all times, and teachers have to keep pace. 
 
We talk of removing the barriers to education, with a barrier defined as something that prevents one 
from moving forward. The only way to get past a barrier is to break it down. There are also hurdles, 
with a hurdle defined as something that is difficult or a nuisance, but can be overcome. 
 
Why is ICT-assisted education not taking off as expected? Is it because of the barriers or the hurdles, 
and how do we remove them? 
 
Mr van Wyk posed the question of what is considered the biggest barrier to ICT-assisted education. A 
frequent response is that broadband connectivity is a huge barrier. However, Mr Wyk considered lack 
of connectivity as a hurdle, not a barrier. Every village in Africa is digitally connected. There is a 
general view that the internet will open the minds of learners to knowledge and skills, but the internet 
cannot deliver on such expectations as it is just a source of information. The lack of broadband 
connectivity is thus an inconvenience and a hurdle, but not a barrier. Any teacher that wants to take 
information from the internet will find a way to do so (if not at school, then at home or in an internet 
café), but it is a big inconvenience not to have internet connectivity in every school. He had been 
campaigning for the past 12 years for zero-rated broadband connectivity in every school.  
 
Likewise, Mr van Wyk did not believe that lack of money was a barrier, as is generally believed, and 
considered it just a hurdle. 
 
In Mr van Wyk’s view, there was only one barrier, namely the barrier in the minds of people through 
constrained thinking about the use of ICT in education. Technology is the servant of education and 
not the other way around. Technology should not dictate the direction of education. ICT does not 
transform education; only education can transform itself. Teachers need to be trained to feel 
comfortable with technology.  
 
There have been other technologies that people thought would transform education (for example, 
radio, television and personal computers), but education is one of the most conservative professions 
in which little has changed over centuries. The issue is how to use technology to transform education. 
Schools introduced computer laboratories, then laptops, then one laptop per child, then tablets. 
Tablets have been available in South Africa for less than four years, and have already outstripped the 
sale of laptops and computers.  
 
Instead of focusing on the technology, which keeps changing, the focus should rather be on how 
technology can be used to make education more relevant to society. Huge amounts have been spent 
on computer technology in schools in each province over the past decade, but much of it is never 
used. The unused technology (e.g. computer labs), in which schools made an enormous investment 
and from which they derived very little benefit, itself becomes a barrier to ICT-assisted learning, as 
schools are less likely to invest in later generations of technology. 
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In business, the ‘bottom line’ is profit. In education, the bottom line is results in the two main metrics, 
namely, the Annual National Assessment and the Senior Certificate. Unless technology can be shown 
to improve results as the bottom line of education, it will not have a chance of making an impact. 
 
We should not sacrifice the substance for the shadow. There is a tendency to want to invest in the 
latest ICT technology, while the older technology may still be perfectly useable. The belief that the 
focus in ICT-assisted learning should be on technology is a barrier to progress; the focus should 
rather be on education. 
 
Another barrier is fragmentation, which widens the digital divide between those that have technology 
and those that do not. There is a need to consolidate and work together to make ICT-assisted 
education succeed. 
 
Teacher support in using technology as a teaching and learning tool is the most important priority in 
the success of ICT-assisted technology. For every piece of technology we put in schools, we must put 
equal effort into training the teachers. A large percentage of ICT in schools is either not used, or 
grossly under-utilised, because teachers do not understand the technology. Technology providers, 
whether government or the private sector, assume that teachers will make use of the technology that 
is provided. Many workshops are organised, but workshops do not succeed in ensuring that the 
technology is actually used. There is a need for support to make teachers feel comfortable with using 
technology. It is a fallacy that older teachers cannot learn new technologies and methods. Technology 
can be successfully deployed in a school if the leaders (principals and provincial and national 
education heads) take the initiative in showing the way. 
 
There are many ‘patches’ in place to make technology work (e.g. Khanya project), but the fabric of the 
education system is so weak that the impact of such initiatives is minimal. 
 
The Ministerial Task Team on Mathematics, Science and Technology, on which Mr van Wyk served, 
made recommendations on the need for: 

 A dedicated Mathematics, Science and Technology Education Office 

 A Teacher Development and Support Programme 

 Resource management 

 Strengthening and re-orientation of the Dinaledi Programme. 
 
The barriers to ICT-assisted education can be summarised as follows: 

 Unused technology 

 Obsession with technology rather than education 

 Lack of adequate support for teachers 

 Weak leadership in many institutions 

 General weakness of the education system (e.g. failure even to build toilets at many schools) 

 Fragmentation. 
 
The way to tackle the problems of education is to invite the participation of partners in the private and 
public sectors. We need to change our thinking and that of the people around us. 
 
RESEARCH, PILOT STUDIES AND STRATEGIES 
 
Implementation of ICT in rural schools in the Eastern Cape: The ICT4RED Cofimvaba story 
(Merryl Ford and Dr Adele Botha, CSIR Meraka Institute) 
 
Presentation by Merryl Ford 
 
Context is all-important in the ultimate goal of integrating ICT into the practice of teaching and 
learning in the classroom. The ICT situation in South African schools can be summarised as follows: 

 Private schools often have full access to ICT through ‘bring your own device’ policies, which 
support laptops, tablets and smart phones 

 Well-resourced government schools mostly have computer labs, but only about 2% are actively 
used; there are some initiatives to encourage the integration of learners’ tablets and smart phones 
into the classroom, 
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 In resource-constrained government schools, the focus is still on addressing the challenges of 
infrastructure and access, rather than considering how to integrate technology into education. ICT 
thus has minimal impact on teaching and learning in this environment. 

 
The goal is active transparent use of technology in the classroom. 
 
The Technology for Rural Education Development (Tech4RED) is a partnership between the CSIR, 
national departments of Science and Technology, Basic Education, Rural Development and Land 
Reform, and the Eastern Cape Department of Education (ECDoE). The CSIR Meraka Institute has 
overall project management responsibility. 
 
The aim is to contribute to the improvement of rural education through technology-led innovation. 
Often there are complaints that e-learning initiatives in schools are pursued without attending to more 
pressing priorities for the community. The Tech4RED programme therefore also has focus areas in: 

 eHealth 

 Nutrition 

 Water and sanitation 

 Renewable energy 

 Science and technology centre 

 Teacher and learner support 

 ICT for Rural Education Development (ICT4RED). 
 
The scope of the ICT4RED programme is to: 

 Provide tablets to teachers, learners and district officials at 26 Nciba Circuit schools, within the 
Cofimvaba School District, impacting 6 500 learners, 350 teachers and 16 district officials 

 Conduct research to test various models in order to improve learner educational performance in 
the circuit, in terms of: 
o Devices: tablets are multimedia devices that can be used for text, photos or voice recording 
o Stimulating new thinking among teachers 
o Content 
o Infrastructure 
o Connectivity 
o Integration into the school  
o Costs 
o Sustainability 
o Logistics 
o Support and maintenance 
o Operations 
o Change management 
o Teacher training. 

 
The programme runs in parallel with the use of existing paper-based textbooks. 
 
The principles of the project are: 

 Open standards as far as possible 

 Pragmatism 

 Inclusivity 

 Transparency 

 Local suppliers 

 Development of local capacity to ensure sustainability of the initiative after the departure of the 
project team 

 Sustainability 

 Minimal school disruption. 
 
The approach is: 

 Working with teachers, schools, the district and provincial department of education, rather than to 
or for them 

 Respect and humility, acknowledging teachers’ understanding of the local context and not 
approaching them from a position of power 
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 Emphasising ‘earning’ technology (by attending courses, attitude, willingness to work with the 
technology) rather than giving, with respect to schools, teachers and learners.  

 Allowing for flexibility 

 Fostering innovation and creativity. 
 
The ICT4RED methodology is as follows: 

 Apply, learn and develop ‘best practice’: The aim is to use the learning to influence similar 
projects, to increase the probability of success. Success equals improved teaching and learning, 
and improved educational outcomes. 

 Ensure long-term sustainability by working within the system: This is pursued through 
partnerships with DBE, ECDoE and the district. There is a strong focus on capacity development, 
moving at a pace that is sustainable within the system. 

 Education-focused versus technology-focused: The focus is on educational issues (lack of 
teaching skills, content knowledge). 

 Empower the teachers first: Teachers are the gatekeepers in the classroom; it is critical to get 
their buy-in and active engagement. The focus in teacher professional development is on 
‘teaching strategies’ supported by technology (10 modules) with the aim of improving teaching 
skills. This is not a technology project, but a people project. Teachers are not taught to use the 
technology per se, but to use technology as a teaching strategy. The Jigsaw method is used. 

 Prepare the schools: Change management is critical in order to manage technology in a school 
environment. It is important to prepare the infrastructure in terms of security, power and ICT. 

 Technology must be earned: A badge system is used for micro-accreditation, as proof of 
application for teaching and learning. 

 
The project uses the following 12-component replicable implementation model to move from present 
pedagogical methods and approaches to 21

st
 century schooling: 

1. Project management: Financial Management, Procurement, Implementation management 
2. School ICT infrastructure: Devices, Wireless LAN, Storage and Power 
3. Network: Wi-Fi Mesh / Satellite, Backbone connectivity, Internet 
4. Change management: People (District, SMT), Technology, Process 
5. Teacher development: Training, Preparation, In the classroom 
6. Content: Standards, Conversion, Creation and Customisation 
7. Operations management: Logistics, Support and Maintenance, Distribution 
8. Communication: Marketing strategy, Social Media Strategy, Knowledge management 
9. Monitoring and evaluation: Learners, Teachers, School 
10. Evidence-based policy: Academic research, Implementation guidelines, Policy guidelines 
11. Community engagement: Learners & Parents, Teachers, Community 
12. Stakeholder management: District/Circuit officials, Local leadership, Provincial 
 
So far, a total of 523 tablets have been rolled out in 12 schools in Phases 1 and 2 of the project. 
Significantly, only four of these tablets have been stolen. The aim on conclusion of Phase 3 in 
2014/15 is to roll out a total of 4 233 tables and to involve an additional 14 schools. 
 
All the teachers at the pilot school, Arthur Mfebe, were provided with 7-inch tablets, under the 
innovative CSIR Meraka ‘Earn as you learn’ model, where each teacher had to agree to attend each 
training course and do their homework, in order to ‘earn’ their tablets. On 18 July 2013, matric 
learners at Arthur Mfebe, the first pilot school, were each given their own tablet. Parents were present 
at the celebration. Professional teacher development was in full swing by August 2013 (two weeks 
after receiving their tablets); the teachers began focusing on various teaching strategies and 
comfortably and competently using their tablets to support their teaching. 
 
There were celebrations at Zamuxolo Junior Secondary School, which became the first school to earn 
a projector via the ‘Earn as you learn system’, despite being one of the most disadvantaged schools 
in the project. 
 
The issues and risks include: 

 State of buildings: This impacts on the ability to securely store and charge the tablets (e.g. 
sagging roofs, gaps in walls, damp, leaking, etc.). There is a need to fix the infrastructure first.  

 Rationalisation/Realignment: Grade 8 and 9 classes from Junior Secondary schools that are 
close to Senior Secondary schools will be merged into new ‘Secondary Schools’ in 2014. This will 
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cause severe disruptions in schools. The schools in the project that will be affected are Arthur 
Mfebe, Khwaza, Siyabalala, St Marks and Ntshingeni. 

 Sustainability: This is still an urgent issue. The current ECDoE budget and strategy do not make 
provision for operational costs of this initiative. Because ICT4RED is cross-cutting (i.e. across the 
areas of e-learning, learner teacher support material, teacher professional development and 
curriculum) there may be an opportunity to combine these budgets. 

 Crime: There have been two break-ins targeting schools with which the project is working, but no 
tablets have been stolen. Break-ins are expected to escalate once tablets are widely rolled out to 
learners.  

 Lack of communication infrastructure: This affects all the schools and impacts the costs 
severely. Many of the schools have no cell phone connectivity at all. The plan to use wireless 
mesh to connect schools and then access SANReN as a backhaul option is on hold, as the 
closest SANReN node is in Butterworth and not Queenstown as originally anticipated. Satellite is 
being used as a ‘quick fix’. There have been problems with tablets not having the full functionality 
advertised by the manufacturers (e.g. long battery life). Meraka is developing a tool to facilitate 
the process of selecting tablets. 

 
The model and framework that are starting to emerge will allow replication on a wide scale, whilst 
ensuring the best chance for success. The decision to start small and expand into the circuit, then 
potentially into the district and province, was a good one, as it enables the system to absorb the 
changes and develop the skills and capacity to manage the technology, and provides accessible 
support systems (e.g. school-to-school support). Sustainability becomes probable. 
 
There has been excellent buy-in and the development of a trust relationship and support from the top, 
from the district, all the way through to the officials. This is a major contribution to success thus far. 
 
The following reflections are offered on the teacher professional development initiatives: 

 The current model is based on empowering the teachers (in the use of tablets and through 
professional development) and preparing the schools (through change management and 
supporting infrastructure) before rolling out to learners. 

 The model being developed is education-focused, not technology-focused. The teacher 
professional development modules enable teaching strategies with technology as a tool. Many of 
these can also be used in the absence of technology. The expected outcome is better teaching. 

 The ‘Earn as you learn’ badge system is extremely successful. The decision not to give 
technology to anyone, but for them to earn it by working for it, is something that can be widely 
replicated. It has led to impromptu study groups by teachers after school, as they work together to 
earn badges as individuals and as schools, so that they can get the rewards (such as a projector 
for the school). 

 Teachers teach the way they were taught. By modelling the teaching strategy during teacher 
professional development, it becomes easier for them to mimic in the classroom. It is important for 
teachers to have a ‘safe space’ to try things out. The project designed a ‘fun’ experience for them. 

 
Presentation by Dr Adele Botha 
 
The aim is to make South African school children 21

st
 century learners. Many of them live in rural 

areas. The model developed in the project has been adapted by three universities and a number of 
overseas initiatives. Meraka Institute is working with the World Bank on possible further roll-out of the 
initiative.  
 
The project is based on open source Creative Commons and can be freely used and adapted, 
provided that the Meraka Institute and sponsors are acknowledged for developing the model. 
 
The brief that Meraka received was to contribute to the improvement of rural education through 
technology-led innovation. This does not happen spontaneously in schools; the school has to change 
in terms of the way in which the classroom acts. The changes required to move from traditional 
pedagogy to emerging pedagogy for the information age are shown in Table 1. 
 
  



National Science and Technology Forum 

8 
Proceedings of a workshop on 2 April 2014 (version 1.2) 

Table 1: Changes required to move from traditional pedagogy to emerging pedagogy for the 
information age 

Aspect Less of ‘traditional pedagogy’ More of ‘emerging pedagogy for the 
information age’ 

Active Activities prescribed by the teachers 
Whole-class instruction 
Little variation in activities 
Pace determined by programme 

Activities determined through negotiation 
Small groups 
Varied activities 
Pace determined by learners 

Collaboration Individual 
Homogeneous groups 
Everyone for him/herself 

Working in teams 
Heterogeneous groups 
Supporting each other 

Creative Reproductive learning 
Apply known solutions to problems 

Productive learning 
Find new solutions to problems 

Integrative No link between theory and practice 
Separate subjects 
Discipline-based 
Individual teaching 

Integrating theory and practice 
Relations between subjects 
Thematic 
Teams of teachers 

Evaluative Teacher-directed 
Summative 

Student directed 
Formative 

 
The aim of the project is not to replace teachers with technology. The project is based on a sound 
pedagogical theoretical model. The teacher professional development aspect of the project empowers 
teachers (who are very proficient in traditional pedagogy in a rural disconnected environment), as 21

st
 

century teachers. South Africa badly needs locally relevant content development. The aim is to make 
teachers online lifelong learners and to empower them to create content through their own life stories.  
 
The literature and practice of teacher professional development emphasises: 

 The need for guidance and a positive attitude among teachers 

 The general lack of confidence in using ICTs 

 The shortage of didactic and pedagogic competencies. 
 
Teacher professional development requires: 

 Champions leading with ICT 

 Leadership in schools 

 Culture in schools 

 Longer period of involvement 

 Fostering of teamwork 

 ICT needs to be available and accessible. 
 
Two years ago, the Meraka Institute started developing a mobile learning curriculum together with 
world experts. Their input was combined with the TPC model (teacher, pedagogy, content) to 
establish the theoretical underpinning for the initiative. Pragmatic pedagogical tools suitable for the 
environment were developed and tested. Tablet technology was used because the technology was 
not threatening, and the barrier to entry was low. SANReN does not have sufficient capacity to be 
used by all schools in the country, so digital alternatives have to be found. Digitised workbooks from 
the DBE were made available on a server at the school to give teachers an ‘internet-like’ experience. 
 
ICT4RED made use of ‘gamification’ namely the use of selected game elements in a non-gaming 
environment. The use of technology progresses from personal use, to personal classroom use, to 
collaborating and sharing. Badges are used to accredit a skill, with the first being awarded at the time 
the users commit themselves. Open source Mozilla badges are used; it is possible to access the 
criteria, and when the badge was awarded and by whom. 
 
Each school gets one facilitator/mentor. The incumbent applies for this role, which is earned for 
success in a simulated classroom environment. The project creates room for failure. Teachers have to 
complete 13 badges in order to earn a tablet. Earlier rewards include an SD (secure digital) card and 
earphones. Research shows that 20% of teachers are unlikely to adopt the technology. Schools can 
complete badges in order to earn a projector (when 80% of the teachers have completed any five 
badges). In this way, a champion arises who ‘takes ownership’ of the projector and looks after it. After 
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80% of the teachers have completed eight badges, the school can earn mobikits (two sets of 20 
mobile tablets). Once 80% of the teachers have earned 11 badges, every child in the school gets a 
tablet, depending on the model (in primary schools, the tablets are shared between learners). The 
teacher development support takes place over six to seven months; experience shows that the longer 
it takes, the more effective the development is. 
 
This is an example of providing technology ‘in use’, not ‘in case’.  
 
Discussion 
 
Wendy Maxwell (BloodHound Education Program SA) to Dr Adele Botha: How long did the 
process take? 
 
Response (Dr Adele Botha): There are ten modules in the teacher development programme. 
Teachers are able to start creating content within three hours. There is an intervention once a month, 
and teachers are sometimes grouped in order to create a community of practice. The whole 
programme takes between five and six months, with one month’s interval. The number of modules 
can be reduced. For the next iteration, only nine interactions have been requested, so one strategy 
will be omitted. 
 
Maglin Moodley (HSRC), to Phil Mnisi: During the audit of 162 initiatives, was the lifespan of the 
initiatives audited? Prolonged and sustained programmes are needed to get teachers to think out of 
the box. Unless the initiatives were undertaken over the long term, their efficacy should be 
questioned. 
 
Response (Phil Mnisi): The maximum duration of support to a school is generally three years. The 
audit considered all initiatives implemented over a ten-year period, but did not investigate individual 
initiatives in depth. The questionnaire did ask how long the initiative was in place, and the duration 
varied per initiative. 
 
ICT-assisted school solutions for mathematics (Prof. Gerrit Stols, University of Pretoria) 
 
Prof. Stols’ research shows that bringing technology into the classroom makes the good teacher 
slightly better, but the bad teacher worse. 
 
The National Research Council (2001) identified the following five strands of mathematical proficiency 
to be developed among learners: 
1. Conceptual understanding: learn new ideas by connecting those ideas to what learners already 

know 
2. Procedural fluency in carry out procedures efficiently and accurately 
3. Solve problems 
4. Do proofs, using logical thought, explanation and justification 
5. Tendency to see mathematics as sensible and useful. 
 
ICT solutions lend themselves mainly to teaching the second strand, namely procedural fluency. 
 
Learners acquire the mathematical proficiencies in the following ways: 

 They engage in experimentation and exploration in order to discover, generalise, conjecture and 
verify results. 

 Visualisation is vital for the discovery process: visualisation is the ability to generate and to 
manipulate spatial images in one’s mind. 

 For rich conceptual understanding, it is important to have multiple representations (e.g. algebra 
expression, table and graph). 

 
ICT makes it possible to develop the following proficiencies:  

 Procedural fluency (many apps/software/websites) 

 Conceptual understanding: 
o Experiment and explore: ICT makes it possible to test a conjecture using a great number of 

examples due to quick feedback of technology (e.g. Euclidian geometry) 
o Visualise: transformations of functions, and objects and unfolding 
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o Develop multiple representations: ICT generates different types of representations quickly 
and simultaneously.  

 Visual justification (e.g. dynamic sketches). 
 
Teachers should avoid using technology just for the sake of it. For example, rather than using ICT to 
teach unfolding to primary school teacher, the teacher could approach this topic by allowing learners 
to unfold paper. 
 
Prof. Stols posed the question of whether ICT is a solution for poor-quality education. The first prize is 
to have effective dedicated teachers in each classroom who teach effectively (and integrate ICT into 
their teaching). However it seems that this will not happen in the near future in South Africa. The only 
option is to use ICT to support learners (and teachers) directly: the clever use of ICT should help 
those learners who do not have effective teachers. In summary, effective schools can focus on 
teachers integrating ICT in the classroom, but with dysfunctional schools, it may be better to focus on 
supporting learners (using an ICT solution). 
 
Japan, a technologically strong country, does not use much technology in the classroom despite 
relatively large classes (average class size of 38). Teachers in Japan tend to use the blackboard 
effectively, and to practice sound teaching methods without needing technology (e.g. lesson plans 
and worksheets). Technology can enhance teaching and learning, but is unlikely to bring about radical 
changes. 
 
The models for ICT solutions include: 

 There is the possibility of using technology directly to help learners who do not have effective 
teachers. This does not represent the integration of ICT in the classroom, but is a channel to 
provide knowledge and content (to both learners and teachers). 

 ICT-supported pedagogy in class through ICT integration involving: 
o Replacement: Teachers show video lessons in class and use PowerPoint slides and learning 

and teaching material (such as pdf textbooks and an interactive whiteboard) 
o Amplification: Teachers use ICT to make ‘traditional teaching’ more effective.  
o Transformation (learner centred): Learners use ICT to explore, investigate discover and 

visualise.  
o Radical transformation (flipped classrooms): Learners gain knowledge before class using ICT 

and apply knowledge in class.  
 
Prof. Stols’ view was that in underperforming schools, it might be better to focus on supporting 
learners directly.  
 
A good teacher cannot be replaced by ICT, because ICT use without a teacher lacks the qualities of 
effective teachers. Effective teachers act on finer nuances from learners like facial expressions, and 
allow time for learners to struggle and use problem solving. A good teacher will use ICT wisely to 
develop key maths proficiencies. 
 
However, one of the main problems of the education system is teachers’ own lack of mathematical 
content knowledge. Since mobile phones are so readily available, powerful and user-friendly, it is 
easier to find ICT solutions for problems rather than to search for non-ICT solutions, such as 
professional development of teachers. 
 
Learner support through mobile ICT solutions is already available on the internet (for lessons, videos 
and worksheets), through general apps (procedural) and in the form of software for exploration (e.g. 
GeoGebra). 
 
Learner support needs to be developed for good quality e-books (using active links, videos, 
informative assessment, interactive sketches) and for apps aligned with the Curriculum and 
Assessment Policy Statements (CAPS). 
 
Prof. Stols’ project is to develop apps and e-books (e.g. Circle Geometry) and to address usefulness 
and ease of use for ICT integration. His project, entitled ‘The Development of a Mathematics 
Information Delivery Hub for grade 10 to 12 teachers’, is funded by the NRF. The idea of this project 
is to address teachers’ own lack of mathematical content knowledge. This research project aims to 
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explore how mobile devices can be used on a daily basis to support grade 10 to 12 mathematics 
teachers and to develop a platform within the mobile phone environment that will support 
mathematics teachers in resource-constrained areas. 
 
The future for the Further Education and Training (FET) band might involve flipped classrooms and 
just-in-time learning. A flipped classroom inverts the typical cycle of content acquisition and 
application. The learners gain necessary knowledge before class using textbooks or e-books, and by 
watching videos. The applications, or ‘homework’, are done in class under the guidance of the 
teacher. The role of the teacher is to guide learners and to clarify misconceptions and help learners to 
apply their knowledge during class time. 
 
Some comments on the use of ICT in teaching are: 

 Too many solutions start with the IT and not with subject-related learning principles. 

 Do not buy expensive systems and software from other countries: use open source free software. 

 A teacher must first be able to teach effectively without the use of ICT before trying to integrate 
ICT into their teaching.  

 The use of the social aspects of ICT is generally over-rated (e.g. promoting maths talk and group 
work). 

 
In conclusion, the focus in using ICT in mathematics education should be on conceptual 
understanding, procedural fluency, problem solving, justification and seeing mathematics as sensible 
and useful.  
 
Effective schools can focus on the teachers’ ICT integration in class, but with dysfunctional school it 
may be better to focus on supporting learners (using ICT mobile solutions). 
 
Discussion 
 
Anele Davids (Sci-Bono Discovery Centre): With respect to the remark that it is better for effective 
teachers to use ICT than to bring ICT into dysfunctional schools, there are different schools of 
thought. Another view is that ICT resources are needed more in dysfunctional schools where effective 
structures do not exist, in order to expose learners in those schools better teaching. 
 
Response (Prof Stols): The remark was made in relation to the integration of ICT in the classroom. I 
believe that we should use tablets in effective schools to support each teacher and learner, but it is 
not necessarily possible to integrate ICT into teaching from the outset. The teacher must have 
mastered content knowledge of the subject and be able to teach effectively before starting to integrate 
ICT. The first step in integrating ICT into teaching and learning might be to give the teacher and 
leaners a tablet and high-quality e-book and allow them to get used to using the technology outside 
the teaching situation before bringing it into the classroom. Some of the errors of ineffective teachers 
in attempting to use ICT in the classroom have been to download and use a video or worksheet that is 
not CAPS aligned and reinforces lower-order skills. 
 
Merryl Ford (CSIR Meraka Institute): The presentation contradicts the experience of the ICT4RED 
programme, which we intend to publish soon. I disagree with your views. We need to stop 
underestimating our teachers; every teacher has the capacity to use ICT effectively in the classroom.  
 
Response (Prof Stols): I agree that South Africa has examples of excellent teachers in rural schools 
and would like them to use technology in their classrooms, but technology is not effectively used by 
teachers that cannot produce results in ordinary classrooms. 
 
Julius Olubodun (ORT South Africa): I believe that the teachers’ personality or strategy drives 
when it is appropriate to use technology in the classroom. ORT South Africa carries out projects to 
empower teachers to use ICT enhance teaching and learning in the classroom. We are no longer in 
the era of the mouse and keyboard; there are now impressive apps that can be used (e.g. to discover 
the laws of the circle theorem). How can teachers be empowered to use tools to design interactive 
classroom activities, not only for procedural learning but also for conceptual learning? 
 
Response (Prof Stols): On the issue of empowering teachers to develop content, the Siyabula 
textbooks provide an example of teachers working collaboratively to create content in an open source 
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environment. We should not underestimate teachers; they sometimes create the best questions 
themselves in class. Giving teachers a collaborative platform in which to work may be the best way to 
produce results in content development. 
 
Claude Tshimanika (DBE): Would you agree that until we transform the way in which teaching and 
learning is done at tertiary level, we will not make progress in integrating ICT into school classrooms? 
You seem to be an advocate of passive teaching rather than active learning. You do not seem to 
believe that technology can be used as a tool to advocate active learning, where learners are actively 
involved in knowledge creation. Your perspective seems to be still to regard learners as empty 
vessels into whom knowledge must be pushed. We have to change the way teachers are trained at 
universities. Perhaps the projects for integrating ICT in teaching should be implemented at 
universities rather than high schools. 
 
Response (Prof Stols): I agree that teaching at universities still tends to be very traditional, in lecture 
halls. The issue is how to create a more learner-centred environment. Teachers tend to teach the way 
they were taught. The first step should therefore be to improve teacher training. 
 
A modern web-independent techno-blended model for teaching and learning of mathematics 
and science in secondary schools in South Africa (Prof. Werner Olivier, Govan Mbeki 
Mathematics Development Unit, Nelson Mandela Metropolitan University) 
 
The Govan Mbeki Mathematics Development Unit (GMMDU) was established at the Nelson Mandela 
Metropolitan University (NMMU) in 2002, and the First Rand Foundation (FRF) Mathematics Chair 
was established in 2011.  
 
The objectives of the GMMDU and FRF Chair are: 

 To improve the quality of teaching of in-service mathematics and science teachers at previously 
disadvantaged secondary schools;  

 To improve the National Senior Certificate mathematics and science results, in terms of pass 
rates and quality of passes, in previously disadvantaged secondary schools; 

 To integrate appropriate techno-blended support models into the teaching and learning of 
mathematics and science at secondary schools  

 To research sustainable and practical solutions to the mathematics and science education crisis 
in South Africa  

 To provide leadership in mathematics and science education and stimulate the dialogue around 
practical solutions. 

 
The question is how technology and the resultant pedagogy of today can be harnessed in an 
innovative way to create more engaging and relevant mathematics and science learning experiences 
for learners in South Africa. 
 
The key points to consider include: 

 Teaching must promote innovation, problem solving, critical thinking, creativity and analysis of 
data. 

 Learning must be flexible and more personalised. 

 Teaching and learning models must foster connectedness, and facilitate networking and learning 
communities. 

 Classrooms and schools must create environments that are responsive to how the new 
generation of learners learn. 

 
Teachers need to be assisted to understand how technology can be used to facilitate meaningful 
learning. 
 
South Africa has more than 12 million learners, 26 000 schools and 420 teachers. There is a gaping 
chasm between ordinary government schools in rural areas and the top-performing schools in urban 
areas. The factors contributing to this chasm are historical, political, managerial and infrastructural. 
The majority of schools do not meet minimum standards in mathematics and science. 
 
There are numerous challenges in the system: 
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 Drop out: The dropping out of learners from the education system, particularly between grades 
10 and 12, when about 40% of learners disappear from the system. Second-chance learners 
need scaffolding support. 

 Learner attainment is often unsatisfactory in terms of the number and quality of passes in 
mathematics. 

 Teacher shortages: South Africa cannot continue to rely solely on current systems to train more 
and better teachers. 

 Teacher qualifications: Only 60% of mathematics teachers have completed a degree (compared 
with the 87% international average).  

 Teacher practice and motivation: Absence from classrooms in previously disadvantaged 
schools results in loss of three years of teaching time (out of learners’ 12-year school career), 
according to an HSRC report. 

 School infrastructure: Thousands of schools in South Africa lack the infrastructure necessary to 
provide learners with the quality education that they are legally entitled to receive.  

 Teaching and learning resources: Each year thousands of learners are without textbooks and 
access to libraries etc. 

 
New approaches to teaching mathematics and science are needed. The world has changed 
dramatically; learners have changed radically. Our learners today are not the same people our 
education system was designed to teach. 
 
The current generation of 12 to 18 year olds (Generation Z) cannot imagine a world without a remote 
control or mouse. They are highly connected and technologically eager, see technology as an 
essential part of their lives, and thrive on an appropriate digital diet. The teaching and learning 
expectations of Generation Z include flexibility, self-discovery, instant feedback, collaborative learning 
and a digital approach (the latter can serve to bridge the divide between teachers and learners). 
These learners need to be prepared to continue to higher education and to be prepared for careers of 
the future. 
 
The framework for a successful 21st century FET mathematics and science teaching and learning 
model in South Africa has evolved over at least five years. We would like to create innovative and 
modern teaching and learning platforms and scaffolding support for teachers and learners using 
appropriate technologies that are compatible with the secondary school system and South Africa’s 
unique broader environment.  
 
One of the thrusts of the programme is to develop professional mathematics and science skills 
programmes for in-service teachers. Another thrust is classroom implementation of a techno-blended 
model for mathematics and science in schools as part of the mainstream teaching model. A structured 
incubation programme for mathematics and science has also been developed for learners with 
potential, to allow them to progress independently of their classroom teaching. 
 
The framework for integrated use of appropriate technologies must take account of the following 
factors: 

 Flexible user access 

 Modern and innovative 

 CAPS syllabus aligned 

 User-friendly and exciting 

 Fitness for developmental purpose 

 Affordable and sustainable 

 Scaleable. 
 
The framework is distinguished from many others in that it is independent of the internet and 
sophisticated Windows and PC skills demands. 
 
The Theoretical Framework for the Techno-blended Teaching and Learning Model (TBM) harnesses 
the potential complementary relationship between technology and constructivism. The techno-
blended model focuses on various technologies in an integrated way, together with traditional 
teaching. It is important to slowly shift the balance from one to the other. The components of the off-
line techno-blended teaching and learning model include: 
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 Laptop support for teachers 

 Syllabus-aligned video content lessons and tutorials (including the demonstration of scientific 
experiments, since most of the schools in the Eastern Cape province do not have operational 
science laboratories) 

 Learner workbooks linked to the video lessons 

 Tablets 

 Calculators (video series showing how to use a scientific calculator to solve all the problem types 
in the syllabus) 

 Support, feedback and monitoring 

 Examination video support 

 Career guidance 

 Multi-level glossary (being developed as a hyperlink encyclopaedia). 
 
There was a change in the delivery architecture of the model from DVDs to the TouchTutor Package 
in 2013, which is available to teachers on laptops to facilitate flexible teaching, and on tablets for 
learners as an independent resource. Multiple choice self-assessment tests were developed recently. 
 
In summary, the integrated techno-blended teaching and learning model in action involves: 

 Video lesson facilitation in the classroom 

 Tablet and workbook use after hours 

 School computer laboratory support 

 Assessment, support and monitoring 

 Programme research. 
 
The GMMDU and FRF Chair have ten projects in schools in Port Elizabeth as well as a rural school in 
Alexandria. There is a Saturday Incubator School Programme for learners from over 80 schools in the 
Eastern Cape. 
 
BloodHound Education Program SA (Dave Rowley) 
 
Mr Rowley showed a video on the BloodHound Supersonic Car, which is being designed and built to 
travel at over 1600 km/h and break the world land speed record. The car will be brought to Hakskeen 
Pan in the Northern Cape to test in August 2015. The initiative is receiving R1 billion in media 
coverage. The main aims of the project are: 

 To make mathematics and science more exciting and inspire the next generation 

 To extend the boundaries of science, engineering and manufacturing 

 To raise the visibility of engineering 

 To break the world land speed record. 
 
Videos are available for teachers to download. There are BloodHound teaching programmes for 
learners from grade 4 to university levels. This is an open source advanced engineering project. Other 
such projects tend to be covered by advanced confidentiality. 
 
INCLUSIVE SOLUTIONS FOR IMPACT AND SUSTAINABILITY 
 
Communities of practice for impact and sustainability (Barbara Dale-Jones, CEO: BRIDGE 
Network) 
 
Collaboration is sorely needed among education practitioners in South Africa. There is an anomaly in 
South Africa: on the one hand, there is the well-documented crisis in education, yet on the other hand, 
there are existing pockets of excellence and innovations that work, but they are not having the desired 
impact at systemic level. The challenge is to ensure that what works is shared, that there is a 
commitment to prior learning, that the pockets of excellent practice are connected in order to 
maximise resources, reduce duplication, integrate stakeholders working in the system, and that policy 
and practice are integrated for greater impact on the system as a whole.  
 
Because of the challenges and lack of collaboration and coordination in the sector, many resources 
are wasted, and the system suffers from underperformance. For real impact, there needs to be 
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greater integration among all the working innovations, increased efficiency, alignment between 
projects that work and government focus areas, and increased system performance. 
 
BRIDGE is a non-profit organisation that has been linking educational practitioners and multiple 
stakeholders (including business, funders, government, unions, principals, teachers) since 2009. 
BRIDGE seeks to address the anomaly between what works and the performance of the system as a 
whole.  
 
BRIDGE ensures: 

 The linking of practitioners and the sharing of working practice at a horizontal level amongst them  

 Maximising of collective effort and resources 

 Decreasing of competition, primarily by building communities of practice  

 Effective knowledge management and dissemination about who is doing what, and about what 
works 

 Greater adoption of prior learning 

 The power of the collective, which can achieve far more than individuals. 
 
A community of practitioners working together can have an important and undeniable impact on the 
system, as illustrated by the following three examples: 

 At a local level, BRIDGE’s community of practice of school principals in Ekurhuleni North district, 
Gauteng 

 At a provincial level, BRIDGE’s Western Cape community of practice focused on after-hours and 
Saturday School tuition in township schools 

 At a national level, BRIDGE’s national mathematics and science learner support community of 
practice and its tertiary access group. 

 
ICT can provide effective learning and teaching tools. We need ICTs to be integrated into education, 
and we need the integration to be lasting. However, the reality is that there is great fragmentation of 
delivery, intensified competitiveness through the presence of corporate interest, and enormous 
pressure on the DBE to deliver a positive impact through using ICTs. 
 
In 2012, BRIDGE and the CoZa Cares Foundation started working in collaboration to address the 
issue of ICTs in education. A research process was launched. The research was commissioned by 
the CoZa Cares Foundation and carried out by BRIDGE. In the process, 24 key stakeholders 
representing a range of voices were identified, including government (national and provincial), 
researchers, funders, corporates and civil society organisations. The interview reports were collated 
as a conversation-starter report. Thirteen main themes emerged from the interviews. A decision was 
then taken to catalyse a national community of practice. BRIDGE, the CoZa Cares Foundation and 
the Department of Basic Education co-hosted an ICTs in Basic Education Community meeting at 
RMB on 6 November 2012. The aim of the workshop was to share the research results; invite 
collaboration on taking forward the research; establish a community of practice, define focus areas 
and identify funding opportunities; give the DBE and opportunity to present its roadmap process and 
outline its ICT Implementation Plan; and encourage wide and inclusive participation by practitioners 
and policy-makers. 
 
The community of practice (CoP) currently comprises over 300 organisations from a range of 
stakeholder groupings. The CoP has the on-going support and participation of the DBE, and recent 
interest from the Deputy-Minister of Basic Education. The CoP had several meetings in 2013. It is 
evident that there is a real need to share learning about projects and meta-lessons about the sector; 
to integrate with other focus areas such as teacher development and school leadership; and to secure 
support for the CoP, including not only financial support but also moral support and participation from 
stakeholders working in education.  
 
Discussion 
 
Nhlanhla Madide (SAASTA): Would BRIDGE’s workload allow the organisation the capacity to 
become involved in a project? 
 
Response (Barbara Dale-Jones): BRIDGE runs a range of communities of practice at national, 
provincial and local levels in school leadership, teacher development, learner support and early 
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childhood development. ICTs are a cross-cutting area in which BRIDGE is interested as an adjunct to 
its focus areas. BRDIGE is well capacitated to run CoPs based on a tried and tested methodology, 
and the capacity and know-how to convene dialogues and facilitate knowledge management. 
 
Mr Nhlanhla Madide (SAASTA) agreed to take the matter up with Ms Dale-Jones outside the 
workshop. 
 
The South African ICT in education community initiative: 2011 to 2014 (Fiona Wallace) 
 
CoZa Cares was originally the corporate social investment (CSI) arm of UniForum SA. In 2013 CoZa 
Cares transformed into an independent entity – the CoZa Cares Foundation, which is a non-profit 
company. Its core focus remains the enabling of sustainable ICT environments in under-resourced 
schools.  
 
Through long experience, CoZa Cares has identified what does not work, and therefore emphasises 
the important need to talk not only of successes but to share where things have gone wrong. The 
biggest failure in ICT in education in South Africa has been the silo effect through fragmentation and 
lack of integration. The e-dumping that continued over several years (by establishing computer labs in 
schools using old corporate computers) did a huge disservice to the role of ICTs in education. The 
DBE is disappointed that there is so little to show for the efforts over a long period of time. 
 
The lack of collaboration and sharing among the various stakeholders led to the survey carried out 
through collaboration between BRIDGE, CoZa Cares and the DBE to which Ms Dale-Jones referred 
in her presentation. The focus in implementing ICTs in education has to be on learners and teachers 
in the classroom, rather than the electronic means. 
 
BRIDGE in collaboration with the CoZa Cares Foundation and the Department of Basic Education 
hosted the first gathering of the ICT in Education Community on 6 November 2012. In all, nearly 100 
individuals attended. A number had to be turned away. Delegates represented NGOs, corporates, 
academics, service providers, consultants, start-ups, parastatals, teachers and principals, 
researchers, district and provincial officials, DBE, funders and projects. The unions were a significant 
gap, but they did not respond to the invitation. Another criticism was that there were no learners 
present. Their presence would probably not have been appropriate at the initial workshop, but should 
be considered for similar meetings in the future. 
 
The intended outcomes were to: 

 Present 2012 research on the ICT Landscape in South African Basic Education schools 
commissioned by CoZa Cares 

 Share common threads of interest and concern as widely and inclusively as possible with 
practitioners and policy-makers in ICT in education 

 Chart the way forward for ICTs in South African education 

 Through collaboration, establish a community of practice, define its focus areas, and identify 
opportunities 

 Outline the DBE’s ICT Implementation Plan and its thinking for ICT. 
 
The responses from delegates were that 98 were keen to join an ICTs in Basic Education Community 
of Practice; 71 were keen on participation at national level (significantly, this group wanted the ability 
to have their voices heard at national level). The responses included all nine provinces. Interest was 
also shown in district meetings. 
 
The following focus areas were identified by the delegates (the numbers requesting each focus area 
are shown in brackets): 

 User training (57) 

 Connectivity and access (34) 

 Hardware and infrastructure (27) 

 Software (37) 

 Curriculum (78) 

 Policy and implementation (48). 
 
Other suggested themes included: 
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 Monitoring and evaluation 

 IT teacher training (and human resources in general)  

 Building leadership 

 Research 

 Mobile and mobile learning 

 Public participation 

 Building sustainable ecosystems 

 Creating accountability for funding from the private sector  

 Safety. 
 
One of the weaknesses in introducing ICTs in education in South Africa has been the general failure 
to record and document the experiences with the aim of sharing knowledge.  
 
There was clear support for and commitment to the formation of an ICT in Basic Education 
Community of Practice with the following areas of focus: 

 The contribution of the community to the whole system 

 Creating common purpose, peer support and trust among stakeholders 

 The maximising of resources by the community 

 The spread of effective practice within the community and its associated stakeholders (horizontal 
integration) 

 The vertical integration of policy and practice. 
  
On 13 December 2012, an ICTs in Basic Education potential co-funders’ meeting was convened. 
Thirteen donor organisations were invited, seven of which attended, as well representatives of 
BRIDGE, DBE and CoZa Cares. A few funders committed to supporting this community of practice 
and its work, mainly through in-kind support and donations. Other possible income streams under 
consideration are a subscription model and tapping into resources set aside for teacher professional 
development and support. 
 
The second meeting of the ICTs in Basic Education Community Meeting was held on 18 June 2013. 
This meeting defined the ICTs in Basic Education community focus groups, based on the four pillars 
of the DBE Implementation Plan namely, infrastructure, connectivity, teacher professional 
development and digital content. Monitoring and evaluation is to be a component of each. 
 
The obstacles to progress have been: 

 Funding of BRIDGE as facilitator of the CoP 

 Contestation of the ICT in Education space among service providers 

 Sustainability of NGOs 

 Independence of corporates, particularly preferred providers to government 

 Factionalism within government structures 

 Over-commitment of individuals and organisations. 
 
There have been positive outcomes: 

 The survey of ICT in Education Community, which is under way.  

 Informal recognition of the community of practice and role players by government, and inclusion 
of the community in government policy discussions 

 New understanding of the power of CoPs 

 Formation of informal clusters and new alliances 

 Satellites and loners drawn in by inclusivity  

 Voice given to experienced individuals and smaller organisations 

 Recognition of credentials of those with on-the-ground experience 

 New work and development opportunities opened up. 
 
Four examples of the outcomes were referred to: 

 ‘Helicopter crash and burn’ episode, in which a corporate organisation, that operated by buying up 
smaller organisations, won a very large project without having any connection with the 
community, relationship with schools, or track record of working in schools. Experienced 
practitioners generally refused to be involved in this project, and it ultimately failed. 
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 Ability to respond to calls for collaborative work (e.g. National Education Collaboration Trust 
programme) 

 Development of regional groupings (e.g. Cape Town digital content group) 

 Strengthening of current projects through tapping into the ICT in education community network 
and expertise (e.g. ICT4RED). 

 
CoZa Cares hopes to find the funding to continue its work. 
 
Ms Wallace encouraged anyone who is involved in ICT in education to participate in the CoZa Cares 
survey, which can be accessed on their website (http://www.cozacares.co.za/ict-education-audit/). 
 
PUBLIC–PRIVATE COLLABORATIONS FOR LARGE-SCALE IMPLEMENTATION 
 
Google Chromebook: an alternative educational future (Tim White, School of Computing, 
University of South Africa) 
 
Google Chromebook is an internet-partially dependent laptop that starts up super-fast (in roughly 
seven seconds, or a fraction of the time it takes to boot an old Windows computer). They are relatively 
lightweight (0.7 inches thin and weighting 1.1 kg) and powered by Google’s Chrome operating 
system. The only app natively stored that runs on the device is a browser. 
 
Everything else is composed of Web apps (email, photos, documents), or apps that run while 
connected to a network. The high point about everything being saved on the Web is that the user has 
access to it from any computer.  
 
Chromebook can still be used in the absence of an internet connection as long as the user downloads 
offline versions of Web apps, such as Gmail Offline. Chromebooks can connect to the Internet via 
both Wi-Fi and 3G/4G. 
 
For the pilot project in which the University of South Africa (Unisa) is involved, Google and Acer kindly 
provided 15 participants from the Unisa School of Computing each with an Acer C7 Chromebook to 
pilot since October 2013. The devices were enrolled on the Google Educational Domain for free. 
From the pilot, the following have become apparent: 

 The participants have found the Chromebook a solid alternative to a conventional laptop; some 
participants have taken this a step further in utilising the device as their main device and leaving 
their laptops at work.  

 This is in part because of the Acer C7 Chromebook’s ability to provide the same functionality as a 
normal laptop but more freedom as the device weighs only 900 grams and has a battery life of up 
to eight and half hours, which has been validated in this pilot. 

 Google Docs is equivalent to Microsoft Office suite with a similar look and feel, making the 
adjustment even easier to the new environment.  

 Participants enjoyed the fact that their documents, once loaded to the Google cloud (Google 
drive) are available anywhere and anytime, and can be accessed using their username and 
password. 

 Participants of the pilot found working collaboratively on documents, presentations or 
spreadsheets can be done in real-time and was enjoyable.  

 Google Hangout provides a video-conferencing tool that is easy to use and install, and runs on 
low bandwidth. 

 Through an easy to install plug-in, Google Hangout on Air, the conversations on the Google 
Hangout can be saved in a YouTube video allowing discussion on tuition materials to be saved 
and referred to for further lectures. 

 The Google education domain provides the ability to add, edit and delete users easily and 
effectively; to control content and applications pre-installed on each device on the domain; and to 
push applications to the devices on the domain.  

 Ubuntu Linux can be installed for those who wish to work in a Linux environment. The beauty of 
the Linux installation is that it is easy to move seamlessly between Chrome OS and Linux. 

 
The advantages of Chromebooks include school day one-on-one programmes. Many students and 
lecturers lack classroom-based computer or web access due to high costs or the logistical challenge 



National Science and Technology Forum 

19 
Proceedings of a workshop on 2 April 2014 (version 1.2) 

of supporting school-based networks. That situation has changed, as Chrome devices enable the 
user to scale access to the web with computers that are simple to use and easy to distribute; and 
share devices among students, with no manual set-up for different users. Users enjoy constant 
connectivity through integrated Wi-Fi and optional 3G for always-on access without relying on school 
networks. Machines can be administered throughout the school, no matter how many Chrome 
devices there are, or where they are being used. 
 
Learning does not stop when the school day ends. The educational disconnect between school and 
home can now be bridged with Chrome devices, which make it easy for students to access the web, 
their applications and files wherever they are, with light weight, long battery life and fast start-up. 
Teachers and students can collaborate on homework and learning after the end of the school day.  
 
Administrators can assign and manage one machine for each student every school year, with no 
manual maintenance, security patching or time-consuming support. 
 
Other advantages of Chromebooks include: 

 The ability to share machines with virtually no machine set-up for different users 

 A ‘stateless’ environment for a personalised experience, available to all students and teachers 
just by signing in 

 Access to a vast array of educational sites, online experiences, and apps that promote learning, 
collaboration and creativity. 

 
By utilising Chromebook, various cost savings can be realised:  

 Printing costs will be reduced as the students will no longer require printed notes  

 There will be no need to pay for Microsoft Academic licensing. 

 Through the usage of Google Docs, all the documentation used will be hosted by Google, 
reducing server costs.  

 
Mr White’s demonstration of Google Documents, Google Spreadsheet and Google Form 
unfortunately suffered from technological failure. 
 
Discussion  
 
Merryl Ford (CSIR): How will the Google Chromebook technology realistically work at a school if 
there are connectivity difficulties? I am concerned about punting a particular device as a solution to 
ICT-assisted education. 
 
Response (Ted White): Even children have been able to use the Google Chromebook devices. The 
problem currently being experienced is related to the presentation device, not to Google Chromebook. 
Other speakers have been punting tablets, but typing on a tablet is uncomfortable. The Google 
Chromebook overcomes that drawback through a keyboard. By learning to use Google Chromebook, 
learners are gaining experience on a device that is more similar to what they will be expected to use 
in the workplace, where they are unlikely to use a tablet as their primary device.  
 
Merryl Ford (CSIR): I foresee that the cloud computing paradigm will be a challenge for education in 
the foreseeable future. 
 
Response (Ted White): Connectivity in South Africa can be expected to improve, which will enable 
the use of cloud computing anywhere.  
 
Lucky Maako (Tshwane University of Technology): A previous presentation emphasised the 
importance of ease of use and usefulness of technology. Have you considered these aspects as well 
as the affordability of technology in South Africa? How relevant is the content? Is this not an example 
of pushing technology to people for the sake of the technology? 
 
Response (Ted White): The Google Chromebook is very easy to use, making use of simple tabs. 
The device is very affordable at US$250, and there are no additional costs for software licences. The 
need to print is minimised, as all documents are available in the cloud. 
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Merryl Ford (CSIR): The ICT4RED project does not punt tablets as a solution, but carries out 
research to establish what technology works in a rural situation. The reason for adopting tablets is 
that they can be used both online and offline; most rural schools are offline and will be for the 
foreseeable future. The debate in South Africa needs to move beyond advocating one or other ICT 
device or operating system, and to consider the concept of mobile technology. 
 
Response (Ted White): The Google Apps for Education domain can work on all ICT devices, not 
necessarily on the Google Chromebook, although those devices have the advantage of affordability.  
 
Fiona Wallace (CoZa Cares Foundation): CoZa Cares Foundation used Google Forms for the DBE 
audit because of the attraction of the open source capability, but found the capability too limited as it 
does not allow much customisation, and the reports cannot readily be exported. Google Forms is 
suitable for simple small projects, but lacks sophistication for more complex applications. 
 
Anele Davids (Sci-Bono Discovery Centre): Teachers need to be exposed as much as possible to 
what is available. The perfect solution to ICT-assisted education is not available. We need to 
accustom teachers to the approach of looking for another solution if the one they are using does not 
work. We tend to shy away from the disruptiveness of technology, but we need to experiment to see 
what works. The software designers correct early flaws in technology.  
 
Kobus van Wyk (Mustek): Instead of trying to fit particular technologies into education, we should 
rather identify the needs of education and try to find the most appropriate tool. I am sure that there will 
be a niche for Google Chromebook technology in education. 
 
Public–private collaboration for large-scale implementation: case of Gauteng (Anele Davids, 
Sci-Bono Discovery Centre) 
 
The Gauteng Department of Education (GDE) has drafted a comprehensive strategy to roll out and 
use ICT in response to the national strategy. The five pillars of the strategy are: 
1. Curriculum Delivery and Learning 
2. Management, Administration and Governance 
3. Educator Capacity and Productivity 
4. ICT Skills and Digital Literacy 
5. Embedding an Integrated ICT System 
 
An interdepartmental senior management monitoring committee meets every fortnight to track 
progress and report to the GDE Head of Department. There is thus the will and support for the project 
from the very top. An ICT training sub-committee has been convened. 
 
Key projects in Gauteng include: 

 E-Learning Solutions project: Gauteng Online was terminated in 2013 and replaced with the E-
Learning Solutions project, which started in October 2013. Its goal is to distribute 88 000 tablets 
with high-speed broadband connectivity to about 2 100 priority primary and high schools. To date, 
83 270 tablets have been delivered to 2 082 schools to support English and mathematics 
learning, remediation and supplementary activities. 

 Data-driven District Dashboard Project:  

 The goal of this project is to implement data-based management and decision-making. Schools 
submit continuous data on curriculum delivery and assessment results, using SA-SAMS and 
curriculum management dashboards to target support. The partners in the project are the GDE, 
Michael & Susan Dell Foundation and McKinsey. Five GDE districts are involved in Ekhuruleni 
and Sedibeng. The intention is to expand the project to other districts in 2014. 

 Teacher Centre Upgrade programme: The GDE project is part of a multi-donor national project 
with the aim of upgrading ICT capacity in multi-purpose teacher centres. Eighteen teacher centres 
are due to be upgraded in 2014 in order to serve as hubs for teacher training and support. 
Mindset Network is doing the upgrades. 

 GDE Education Portal: The objective is to serve as a gateway to GDE resources, programmes 
and other education sites. Learners can link from tablets. Teachers can link from laptops (on 
Chrome) (gdeelearning.gov.za). 

 



National Science and Technology Forum 

21 
Proceedings of a workshop on 2 April 2014 (version 1.2) 

The challenges are the operational issues of how to deliver competent mathematics teaching to 
thousands of learners and to model best practice to hundreds of teachers. Technology is used to 
expose learners to the best teachers; indirectly train teachers; and build momentum for ICT as 
educational technology. 
 
Projects have been developed to respond to the challenges: 

 Grade 8 and 9 Mathematics Satellite Project. The pilot stage of this project is already being 
implemented. The project is designed for the ideal situation, in which a good teacher is envisaged 
standing in a studio, presenting a good mathematics lesson, which can be broadcast by satellite 
to many schools that do not necessarily have the ideal conditions for teaching the particular topic. 
A number of schools have been provided with projectors and speakers. The learners watch the 
broadcast lesson, in the presence of their own teacher. The intention is to support, not to replace, 
the primary teacher. Due to challenges with connectivity, Sci-Bono Discovery Centre uses the 
approach of loading the materials on to discs for distribution to schools, so that it is available as 
and when required. 

 Audio-visual Project in support of the Gauteng Primary Literacy and Mathematics Strategy 
(GPLMS) 

 Capacity Building for Educators: CAT/IT (400 teachers); Basic Computer Literacy, Expert Teacher 
Training  

 Creative learning using technology: Museum of Science (MIT Lab) Clubhouse Village. 
 
The initiatives are partnerships between Sci-Bono, the Gauteng Department of Education, schools, 
education districts and donors. 
 
Professional learning communities supported by audio visual materials 
The aim is to ensure that communities of practice in mathematics actually serve to support teachers 
and do not just become ‘talk shops’. The project provides phonics programmes, readers and 
workbooks. Coaches are placed in schools to support teachers. The initial 600 coaches and mentors 
have been reduced to 120. Twenty days are available per annum in the holidays for teachers to 
receive training. Technology is used to extend the contact with teachers. 
 
The challenges include: 

 Teachers are reluctant to attend training over weekends. 

 With limited resources, it is not possible to employ many coaches. 

 Many schools and teachers have low benchmarks. 

 The teacher group is diverse. 

 Isolated practices. 

 Closed classrooms make it difficult to enter the classrooms for interventions. 
 
If successful, the project will: 

 Create cognitive images of best practice  

 Create a regular collegial support vehicle to spread best practice 

 Help to set common benchmarks of professional behaviour 

 Encourage teachers to raise their own problems and challenges 

 Improve self-respect and motivation  

 Start to diminish resistance to classroom visits. 
 
Clubhouse 
The Clubhouse project is based on a model created by MIT, with the following objectives: 

 After school programme to inspire youth through the use of technology to excel especially in 
mathematics and sciences 

 Afford inner-city youth experience in high-end professional software and technologies 

 Develop technical fluency 

 Build skills and confidence 

 Inspire non-academic students 

 Provide a safe, fun place to spend time constructively after school and during holidays. 
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How mobile technology is driving change in our schools (Lulu Burger, Think Ahead Education 
Solutions) 
 
Think Ahead works with Apple and takes the best technology into schools. They believe in the need 
for a pedagogical approach to the use of technology in the classroom, driven by teachers. Teachers 
are often too insistent on conveying content.  
 
Technology is driving pedagogy because of its mobility. It is no longer necessary to book a static lab 
when teachers want their class to work on computers. The technology can be available in each 
learners’ hands. There are many applications that can be pre-loaded, or the iPad can be used as a 
content creation tool. 
 
Collaboration with communities is very important. Mobile technology gives teachers access to a 
community of best practice.  
 
The workplace drives the adoption of mobile technology. Apple products inspire creativity and hands-
on learning with features and are easy to integrate into the curriculum. Learners are able to work 
together in collaborative groups through technology, or to use the technology for applications. The 
technology contributes to personalised learning and cloning of the teacher. Free online course 
material is available (e.g. iTunes University), which teachers can use to up-skill themselves, or to 
extend gifted learners. iPads can be used, for example, to create multimedia slideshows, which do not 
necessarily require connectivity. 
 
Learners who have been exposed to the use of mobile technology for teaching do not want to do 
away with teachers. They want to have a relationship in which their teachers awaken their curiosity. 
Conveying content is thus no longer regarded as the teacher’s primary role.  
 
iSchoolAfrica iPad learning programme 
iSchoolAfrica aims to bring the best available education technology and practices to schools in South 
Africa. iSchoolAfrica works in partnership with corporate sponsors, ministries and schools to set up 
sustainable, scalable curriculum-integrated technology programmes. 
 
The mobile classroom does not require complex infrastructure. Each participating school is issued 
with one mobile iPad lab containing 20 iPads, projector and MacBook Pro. This is kept in a secure, 
mobile case. The mobile lab is an efficient way of deploying scarce resources and can be moved from 
classroom to classroom, ensuring integration into subject teaching and learning. 
 
A key focus of the programme is capacity building. iSchoolAfrica works with teachers in the 
classroom, ensuring on-going professional development. This particular set-up, consisting of the 
mobile classroom and facilitator, takes away any barriers to the implementation of technology in the 
classroom. 
 
iSchoolAfrica identifies and trains the most committed and capable teacher in each school to become 
the iPad school champion, who will take over the facilitation and become responsible for lesson plan 
development and integration. 
 
Teachers and learners are introduced to ICT in a motivating way. Within a short period of time, results 
are evident. Teachers are empowered. Learners are engaged. The focus of the programme is 
learning and teaching, not tools or infrastructure. 
 
The advantage of the iPad is its ease of use, with features including: 

 iBooks Author is a tool that teachers can use to pool their information in an e-book, linking 
resources, videos etc.  

 iTunes University is an extensive free content resource. 

 Applications are very effective. The South African school curriculum has been mapped to the 
iPad apps in the iTunes Store. 

 The ZA Books store has over 4 000 e-book titles, which are capable of annotation. All the CAPS 
(National Curriculum and Assessment Policy Statement) workbooks are available for free, as well 
as past examination papers. 
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Conclusion 
The use of iPads is the classroom has many advantages: 

 It does not require a large initial learning curve for teachers or learners. 

 The technology can be used in the classroom with minimal IT support.  

 Customer satisfaction is 96%.  

 The iPads can be charged overnight and will retain their charge for several days; access to power 
plugs in the classroom is not required. 

 Apps can be updated free of charge. 
 
Ms Burger urged educationalists to consider innovative teaching solutions using mobile technology for 
the sake of learners. 
 
Action Plan 2014 (Luandi van Schalkwyk, Calibre Solutions) 
 
Action Plan 2014 and Government Gazette No 36324 of 3 April 2013 outlined the roll-out of ICT in the 
education system for functions including communication, attendance records, learning plan, parent 
involvement, monitoring of schools, support, teacher accountability in reporting and administration, e-
library, e-books, reporting, improvement in teaching skills and project management of districts. 
 
In 2013, Calibre Solutions realised the gap in the education system and set out to design Edu-Track 
as a support system. This is an education tracking system that will enhance the management and 
administrative capacity of school performance and information gathering, as well as allowing daily 
reports in real time on results and performance. 
 
Edu-Track is developed to provide a communication platform for parents, students, educators, 
schools and government via email or SMS. Each user will have a secure Username and Password to 
access only their relevant information. 
 
Teachers and parents can now have a more hands-on approach towards the child’s progress and 
daily duties, with the hope that the student will take more responsibility for their own future. 
 
Attendance is track on each login. The system provides notification if an SMS or email has been 
received and how many consecutive days the student has been absent. In the case of no notification, 
the educators can immediately communicate with parents. 
 
e-Library can be run nationally from one database. All handbooks and learning material can be 
uploaded for easy downloading by students and educators.  
 
Teacher accountability in reporting, results, attendance and performance will be simplified. 
 
The Edu-Track system allows students to: 

 View timetables 

 View homework and daily lesson plans 

 View tests, examinations and assignments 

 View marks and scores 

 View school calendar 

 Send communication to teacher 

 View test results and report cards. 
 
Parents can:  

 View child’s homework and daily lesson plans 

 Submit sick letter 

 Upload new photo of student 

 View disciplinary record 

 View merits and demerits 

 View achievements 

 View school calendar 

 View scores 

 View test results and report card. 
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Educators can: 

 Keep records of students 

 Keep attendance registers 

 Upload lesson plans 

 Communicate with parents and teachers 

 Upload homework, assignments, examinations and tests 

 Upload student scores 

 Add disciplinary records 

 Add merits and demerits 

 Add student achievements. 
 
Training institutions and schools can: 

 Create and update school profiles with photos 

 Add staff and students with photos 

 Facilitate online communication between principal, teachers and parents 

 Upload school calendar, tests, examinations and activities 

 Keep track of performance for reporting at provincial, district and school levels 

 Upload lesson plans. 
 
The Edu-Track system gives the principal control over the attendance of educators and students, and 
provides a reporting system on actual results. 
 
The Education Department has full access to data reports and communication to and from districts, 
headmasters, educators, students and parents. The reporting system enables heads of education to 
access school data at any time at all levels, including provincial, district, area, school and student. 
 
The project management and monitoring of ICT of district offices can be done through Field Strategy, 
or Calibre Solutions can assist field staff visiting schools, with immediate reporting and uploading of 
photos and relevant information in real time. The Geo Tracking system allows for field staff to be 
tracked on their daily booked calls. 
 
The Edu-Track system is running successfully in a private school. 
 
Discussion 
 
Prof. Kerstin Jordaan (University of Pretoria) to Anele Davids: The presentation mentioned that 
88 000 tablets were being rolled out by the GDE, with a focus on primary and junior secondary 
schools. Why is the focus not on senior secondary schools?  
 
Anele Davids (Sci-Bono Discovery Centre): I was not party to the decision for the procurement and 
delivery of those tablets. There are tablets in the education system, to which Sci-Bono Discovery 
Centre has to respond. The main reason for tablets in junior secondary schools is to support 
mathematics and English. 
 
Alun Peck (Tshwane University of Technology) to Lulu Burger: The presentation referred to 
devices loaded with free software and knowledge. I would like to clarify the word ‘free’. Is it free for 
any device on any operating system, or is it locked into a specific brand or device? 
 
Response (Lulu Burger): It is locked into the brand. Apple created the platform for course 
management. The course management is web-based and can be viewed outside the Apple platform. 
However, the apps linked to the system are Apple apps and will not work on Android devices. The 
system has only been available in South Africa for three months. There is no South African-specific 
content yet. Teachers will have to create content. 
 
Prof. Kerstin Jordaan (University of Pretoria) to the floor: There seems to be considerable focus 
on content development for mathematics education. Is material available for physics experiments? 
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Prof. Werner Olivier (Nelson Mandela Metropolitan University): Physics material is available from 
the Govan Mbeki Mathematics Development Unit, and CAPS alignment is under way. Formal 
laboratory experiments are differentiated from less formal household experiments. The system keeps 
evolving. 
 
Anele Davids (Sci-Bono Discovery Centre) to Prof. Olivier: Can the resources from the Govan 
Mbeki Mathematics Development Unit be readily accessed by teachers and learners? 
 
Prof. Werner Olivier (Nelson Mandela Metropolitan University): There are resources that can be 
shared, but there is also a strong element of training in the techno-blended model. We need to strike 
a balance between making resources available, and training to use them effectively. Simply making 
resources available without training could be counter-productive. 
 
Merryl Ford (CSIR): It is important to look beyond the device and the technology and to focus more 
on creating content that conforms to standards that can be used on all devices. 
 
Prof. Werner Olivier (Nelson Mandela Metropolitan University): It is important to start creating 
familiarity with using technology (e.g. through video and e-books) before moving on to more 
sophisticated software and technology. 
 
SUMMARY, RECOMMENDATIONS AND WRAP UP  
 
ICT-assisted education solutions (Jansie Niehaus, Executive Director: NSTF) 
 
The purpose of this workshop was to provide a platform for the science community to find out about 
developments in education, and to give their input and ideas, bearing in mind that the NSTF mostly 
represents the community of researchers, scientists and engineers, and not necessarily people in 
education. The NSTF is a stakeholder forum for a wide variety of organisations in science, 
engineering and technology and has been in existence since 1995. 
 
The focus of the workshop was specifically on integrating ICTs into education, as opposed to e-
learning. The NSTF has been planning a workshop on this topic for several years. Originally, a 
workshop entitled ‘Holistic Solutions to the Education Crisis, and ICT Assisted Education Solutions’ 
was considered.  
 
Solutions are needed to address the crisis in South African school education. The World Economic 
Forum's Competitiveness Index for 2012–2013 ranks South Africa's overall education system at 140 
out of 144 countries, and its mathematics and science education at 143 out of 144. 
 
It is necessary to contextualise ICT integration into education. What philosophy or theory of education 
do we adopt? (There can be various philosophies/theories, but we need to be clear on this.)  
 
The pre-requisites include:  

 A functioning school system, or at least the will to make it function. However, if used properly, 
ICTs can assist in making the school system functional. 

 Leadership in education is critical from heads of department, principals, subject advisors, district 
officials, provincial officials, national officials, etc. 

 Support at home is critical for learners’ progress, but about two-thirds of children do not live in the 
same household as their biological parents, and most children are in educationally impoverished 
environments with adults who are illiterate. 

 
‘Holistic solution’ referred to ‘a system-wide approach’, ‘fully inclusive’, attacking the crisis on various 
fronts, and doing whatever it takes to ensure functionality of the system, as the PILO (Programme to 
Improve Learning Outcomes) is doing in the Northern Cape and in KwaZulu-Natal. As Prof. Mary 
Metcalfe (University of the Witwatersrand) says about the use of IT in education: “[I am] a great fan. I 
think about this a lot and try to keep up to date. In PILO we are using technology in some interesting 
ways – but it is ‘over-sold and underused’ … Capacity must be there for the entire value chain, and 
there must be thorough M&E. We must insist on open education resources wherever possible, and 
work towards technology being an instrument of achieving equality.” 
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Bill Gates’ view is that, “Technology is just a tool. In terms of getting the kids working together and 
motivating them, the teacher is most important.”  
 
Sugata Mitra posed the question of whether we are heading towards a future where knowing is 
obsolete, and said, “We live in a world where, when we want to know something, we can learn it in 
two minutes. If you allow the process of self-organisation to take place, then learning emerges. We 
don’t want to be spare parts for a great human computer!” Mitra wants children around the globe, in 
addition to traditional schooling, to get a chance to participate in self-organised learning, and to spend 
time in learning environments where they are given the space to explore on their own, make 
discoveries and share them with their peers. We cannot imagine the technology of the future, and 
thus we cannot know what jobs we will need the skills for. Mitra therefore suggests that education 
should be about developing the ability to learn anything on one’s own. 
 
David Warlick believes that, “We need technology in every classroom and in every student and 
teacher’s hand, because it is the pen and paper of our time, and it is the lens through which we 
experience much of our world.” 
 
Maria Montessori, the Italian physician and educator (1870–1952) wrote: 

 “And so we discovered that education is not something which the teacher does, but that it is a 
natural process which develops spontaneously in the human being.” 

 “The greatest sign of success for a teacher... is to be able to say, ‘The children are now working 
as if I did not exist.’” 

 “Never help a child with a task at which he feels he can succeed.” 

 “We teachers can only help the work going on, as servants wait upon a master.” 

 “If education is always to be conceived along the same antiquated lines of a mere transmission of 
knowledge, there is little to be hoped from it in the bettering of man's future.” 

 
Sir Peter Blake said, “New technology is common, new thinking is rare.” 
 
Some very innovative and challenging ICT-assisted teaching is found in South Africa’s well-resourced 
schools. However, this level of teaching requires skills that are out of reach of most learners from 
disadvantaged schools, including: 

 Ability to read and understand internet English; 

 Ability to sift through vast amounts of information and select the relevant pieces; 

 Ability to articulate in one’s own words; 

 Ability to communicate by manipulating language, summarising, using wit or an entertaining style 

 Ability to use the internet and computer. 
 
Teachers seem to think that there can be valuable learning by assigning an open-ended project for 
learners, to be completed using internet resources. Such a project will result in effective learning for 
privileged learners, but not for the majority of learners in South Africa. There are enormous 
discrepancies between the curriculum and the available resources in terms of: 

 Access to internet and computers 

 Means to save searches and information so that one can work on the material one has found on 
the internet. For that purpose, memory sticks or printouts are required for the material learners 
downloaded in class (unless they are able to take the tablet home) 

 Printing out the final product (e.g. assignments) 
 
For learners who have access to books, magazines and well-read adults, not having access to the 
internet is less of an issue. 
 
Closure 
 
Ms Niehaus thanked the speakers as well as the delegates who had contributed to the lively 
discussions. The workshop would be reported in the NSTF newsletter, which reaches over 7 000 
people, in order to share the outcome with the wider community. Ms Niehaus closed the workshop at 
16:40. 
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APPENDIX 3: SUMMARY OF POLICY RECOMMENDATIONS 

 
Situation analysis 
New approaches to teaching and learning are needed. The world has changed dramatically; learners 
have changed radically. Learners today are not the same people our education system was designed 
to teach. Schools need to prepare learners as 21

st
 citizens to enter the careers of the future. 

 
There is an anomaly in South African education: on the one hand, there is the well-documented crisis 
in education, yet on the other hand, there are existing pockets of excellence and innovations that 
work, but they are not having the desired impact at systemic level.  
 
Context is important in integrating ICT into the practice of teaching and learning in the classroom: 

 Private schools often have full access to ICT through ‘bring your own device’ policies, which 
support laptops, tablets and smart phones. 

 Well-resourced government schools mostly have computer labs, but a large percentage of ICT in 
schools is either not used, or grossly under-utilised. There are some initiatives to encourage the 
integration of learners’ tablets and smart phones into the classroom, 

 In resource-constrained government schools, the focus is still on addressing the challenges of 
infrastructure and access, rather than considering how to integrate technology into education. ICT 
thus has minimal impact on teaching and learning in this environment. 

 
There have been efforts to provide ICT for schools over more than a decade, but the Department of 
Basic Education is disappointed that there is so little to show for all these efforts. 
 
Too many solutions start with the IT and not with subject-related learning principles. Some of the 
errors of ineffective teachers in attempting to use ICT in the classroom have been to download and 
use a video or worksheet that is not CAPS aligned and reinforces lower-order skills. 
 
In 2013/14, the Department of Basic Education conducted an audit to take stock of ICT 
implementation in schools in all nine provinces over the past ten years, but the audit did not look at 
the impact of the ICT initiatives. 
 
One of the weaknesses in introducing ICTs in education in South Africa has been the general failure 
to record and document the experiences with the aim of sharing knowledge. 
 
Principles 

 The implementation of ICT in schools is not a technology project, but a ‘people project’. 

 The initiatives should promote inclusivity, not widen the digital divide. 

 Unless technology can be shown to improve results as the bottom line of education, it will not 
have a chance of making an impact. 

 Leadership from the top (principals, subject heads, and provincial and national education leaders) 
is important in deploying IT successfully in schools  

 Partnerships with the public and private sectors are needed. 

 The initiatives must be education-focused, not technology-focused. A teacher must first be able to 
teach effectively without the use of ICT before trying to integrate ICT into their teaching. Teachers 
should avoid using technology just for the sake of it. 

 Open standards should be used as far as possible. 

 Local capacity must be developed to ensure sustainability of the initiative after the departure of 
the project team. 

 Initiatives should aim for minimal school disruption. 

 Local suppliers should be used. 

 Teaching with ICT must promote innovation, problem solving, critical thinking, creativity and 
analysis of data. 

 Learning must be flexible and more personalised. 

 Other important principles to observe include: 
o Flexible user access 
o Modern and innovative 
o CAPS syllabus aligned 
o User-friendly and exciting 
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o Fitness for developmental purpose 
o Affordable and sustainable 
o Scaleable 
o Pragmatic 
o Inclusive 
o Transparent. 

 It may be necessary for school ICT initiatives to become involved in the community in order to 
counter complaints that e-learning initiatives in schools are pursued without attending to more 
pressing priorities for the community (e.g. e-health, nutrition, water and sanitation, renewable 
energy, science and technology centres, teacher and learner support, and rural development). 

 
Approach 

 In order to avoid ICT being under-utilised, or not even used at all, the technology should be 
provided ‘in use’, not ‘in case’. 

 ICT initiatives must work with teachers, schools, the district and provincial departments of 
education, rather than to or for them 

 Respect and humility among implementers is important, acknowledging teachers’ understanding 
of the local context and not approaching them from a position of power. 

 Some initiatives have found value by emphasising ‘earning’ technology (by attending courses, 
attitude, willingness to work with the technology) rather than giving, with respect to schools, 
teachers and learners.  

 For every piece of technology placed in schools, equal effort is required into training the teachers. 
There is a need for support to make teachers feel comfortable with using technology. It is 
important to start creating familiarity with using technology (e.g. through videos and e-books) 
before moving on to more sophisticated software and technology. Experience has shown that the 
longer spent on teacher development support, the more effective the development is. 

 Schools need to be prepared to accept technology. Change management is critical in order to 
manage technology in a school environment. It is important to prepare the infrastructure in terms 
of security, power and ICT. 

 Instead of trying to fit particular technologies into education, we should rather identify the needs of 
education and try to find the most appropriate tool. 

 There were divergent views on whether to focus efforts on empowering teachers or learners. One 
view was that effective schools should focus on teachers integrating ICT into their classrooms, but 
with dysfunctional schools it may be better to focus on supporting learners. Another view was that 
ICT resources are needed more in dysfunctional schools where effective structures do not exist, 
in order to expose learners in those schools better teaching. 

 Teachers teach the way they were taught. By modelling the teaching strategy during teacher 
professional development, it becomes easier for them to mimic in the classroom. It is important for 
teachers to have a ‘safe space’ to try things out. 

 Zero-rated broadband connectivity should be provided in every school. 

 Teachers should be given a collaborative platform in which to develop content. 

 The experience of implementing ICTs in schools must be documented and shared. It is important 
to talk not only of successes but to share where things have gone wrong. 

 The unions have been a significant gap in ICT initiatives, but they have not always responded to 
invitations to participate. 

 
Obstacles 

 The belief that the focus of ICT-assisted learning should be on technology is a barrier to progress; 

the focus should rather be on education. 

 The debate in South Africa needs to move beyond advocating one or other ICT device or 
operating system, and to consider the concept of mobile technology. 

 There are vast discrepancies among urban and rural learners in terms of the basic skills required 
to underpin the successful use of ICT in education: 

 Ability to read and understand internet English 

 Ability to sift through vast amounts of information and select the relevant pieces 

 Ability to articulate in one’s own words 

 Ability to communicate by manipulating language 

 Ability to use the internet and computer. 
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 There are enormous discrepancies between the curriculum and the available resources in terms 
of: 
o Access to internet and computers 
o Means to save searches and information so that one can work on the material one has found 

on the internet. For that purpose, memory sticks or printouts are required for the material 
learners downloaded in class (unless they are able to take the tablet home) 

o Printing out the final product (e.g. assignments). 
 
Objectives 

 Application, learning and development of replicable ‘best practice’, for improved teaching and 

learning, and improved educational outcomes. 

 Working towards technology being an instrument of achieving equality. 

 Active transparent use of technology in the classroom. 

 Teachers trained to feel comfortable with technology.  

 Changing the way teachers are trained at universities. 

 Teaching and learning models that foster connectedness, and facilitate networking and learning 
communities. 

 Creating learning environments that are responsive to the new generation of learners. 

 Creating content that conforms to standards that can be used on all devices. 

 


