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The third volume of the SA Innovation Summit Journal on Research, Science, Technology and Innovation 

contains selected papers from presenters for the 8th Innovation Summit, held at the Cape Town Stadium 

in the Western Cape on 26 and 27 August 2015. 

This year’s theme, ‘Innovation Intelligence’ unpacked the key challenges faced by entrepreneurs, 

developers, researchers, thought leaders, inventors, and investors, as well as proposed solutions and 

powerful tools to help overcome these challenges. New additions to the agenda included how to use 

innovation to grow a small business to a medium sized business. 

The key focus areas for 2015 were:
• Innovation Intelligence Tools (big data; analytic tools; predictive capability; access to information) 

• Local and global trends in innovation management—approaches and thinking 

• New models and thinking in creating the EDGE through products, processes, business models and 

services

• Local innovation case studies that caused global debate (e.g. through expansion, success stories, 

tactics, IP protection or legendary acts of inventiveness)

• A focus stream on how to grow your small business into a mid-size tech-enabled global business 

(from R5 million-R50 million)

• Inspiring and equipping the Corporate Innovation/R&D Department (designing with the customer in 

mind)

• Pathways to success, from idea to market

• Platforms that accelerate or focus innovation effort (incubators and more)

• Benchmarking best practice in innovation management

• How to create a culture of innovation

• Learning how to pitch your solution

• Funding sources at different stages of development

• Commercialisation tips

• Protecting a new idea

• Mobilising others through crowd sourcing and open Innovation

• Corporate governance, measurement and reporting of innovation

• Networking with like-minded people that will increase your innovation intelligence

A total of 45 abstract submissions were received where after a two-phase referee process was followed: 
• Phase 1: A national panel of innovation and academic experts narrowed the number of submissions 

down to 42% of the original total. 

• Phase 2: A double-blind peer-review process followed next whereby each of the Phase 1 papers was 

anonymously refereed by at least two independent reviewers to ensure a high academic standard. The 

international review panel was composed of experts from universities, research bodies and private 

companies promoting innovation. 

Upon completion of Phase 2, 47% of the papers subjected to the double-blind peer review process were 

selected for publication in the South African Innovation Summit Journal on Research, Science, Technology 

and Innovation, Volume 3. 

1. PREFACE
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The South African Innovation Summit was for the third time Validated by the South African Institute of 

Electrical Engineers (SAIEE) as per Engineering Council of South Africa (ECSA) CPD policy and the granting 

of 2 CPD (Continuous Professional Development) credits under Validation No. SAIEE-1619-V. Engineers 

from all disciplines who attended the Summit and signed the attendance registers were eligible to claim 

2 CPD points at ECSA towards their annual professional registration.

The Organising Committee and the Editorial Committee thank all the authors who submitted papers for 

publication in this journal as well as the international panel of experts who adjudicated the papers.

A special thank you goes to Dr Audrey Verhaeghe, Chairperson of the 8th SA Innovation Summit, for 

her vision and unwavering support in compiling and publishing this third volume of the SA Innovation 

Summit Journal on Research, Science, Technology and Innovation. 

PROF ANNELIE JORDAAN
Editor
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It is an undisputed fact that innovation is a core driver of prosperity and growth. 

The SA Innovation Summit is all about bringing business, academics, innovators and Government 

policymakers together to create and influence the space that makes it possible to grow ideas into 

businesses and programmes that positively impact the economy. Traditionally, these groups do not 

work together well as they are often driven by different motivators and seek different outcomes. Yet it 

has been proven that in countries with successful economies, business works closely with government 

and the academic sector to create outcomes sought by all. Any economy that thinks one of the groups 

mentioned are more important than the other, cannot truly thrive. These groups—the creators, enablers 

and implementers—make an economic system work. 

There is a proverb that states: “If you want to go fast, go alone. If you want to go far, go together”. In 

our economy, we find pockets of excellence, but also deep gaps where each of these parties operate in 

isolation. This is counter-productive to achieving a strong economy where innovation thrives. 

The SA Innovation Summit Journal on Research, Science, Technology and Innovation creates a platform 

for all these actors to publish their work, be it scientific, a discussion or a poster presentation. Through 

this journal, home-grown know-how is encouraged, and innovation and entrepreneurship are inspired to 

make growth and impact possible. Congratulations to all authors who “passed” the in-depth peer reviews 

of the international panel of experts. Your papers are showcased in this journal. 

Whether you are an inventor, innovative business driver, policy-maker, incubator or investor, the SA 

Innovation Summit Journal on Research, Science, Technology and Innovation presents  a real opportunity 

to influence South Africa’s innovation landscape!

DR AUDREY VERHAEGHE
Chairperson: SA Innovation Summit

2. FOREWORD
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5.1 Biography
Itumeleng Matshego matriculated in 2002 from River Side High 

in Three Rivers, Vereeniging. He acquired his National Diploma 

and subsequently his Baccalaureus Technologiae in Computer 

Systems Engineering from the Vaal University of Technology in 

2012. 

His industry career started in 2006 where he worked for Telkom 

SA in Centurion as an internet support technician. Following that, 

he worked for Mweb Business where he started as an engineer 

and later on became a web developer.

In 2010, Itumeleng was employed by the Edcon group as the 

webmaster and ecommerce specialist for the group’s store 

chains—Edgars, Edgars CLUB, Boardmans, Red Square, Jet, and CNA.  

Thereafter, he was then appointed as the Digital Marketing Executive of SAXO Capital Markets for the 

South Africa and sub-Saharan branch. 

After many years in the corporate sector, Itumeleng saw it befitting to go back and share his acquired 

knowledge and skills by entering the academic world as junior lecturer in the IT department at the Vaal 

University of Technology.

In 2014 he established Legratron Electronics Pty Ltd, a tracking solutions company which offers 

innovative and customisable monitoring and tracking solutions to its customers. The company focuses 

on skills development and training for skilled and semi-skilled youth in the electronics and electrical 

space. Recently Legratron Electronics was one of 46 small businesses chosen from over 2000 applicants 

countrywide to participate in the SAB Tholoana Enterprise Development programme. 

Itumeleng is a passionate and focused individual, father and husband who is in the process of completing 

his Masters degree in Technology—an innovator of note. His personal mantra is Perseverance Conquers. 

5. KEYNOTE PAPER: ITUMELENG MATSHEGO
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5.2 Keynote Paper: Electronic Tracking and Monitoring Innovation through Existing Solutions

IO Matshego
Legratron Electronics Pty Ltd

Email: Tumi@legratron.co.za 

ABSTRACT
The management of assets using Information Technology (IT) within an organisation plays a major role in 
the success of a business, especially small and medium enterprises. These businesses have a major role to 
play in the world economy and with proper asset management using IT, enables the efficient movement of 
goods, services and people.  Utilising location-based services (LBS) such as radio frequency identification 
(RFID) and global positioning systems (GPS) are some of the technologies industries use to control the 
movement of assets using real-time location systems (RTLS). Whether it be vehicles, computers, smart 
devices such as phones, or tablets, even shipments from major industries—retail, manufacturing, gas and 
healthcare RTLS are no longer seen as a luxury. A case in study would be the Gauteng Department of 
Education in South Africa which, in 2015, introduced e-learning technology through the use of tablet 
computers, which replaced textbooks and electronic smart boards, which in turn replaced green boards. 
By the end of 2015, 15 000 tablets and around 30 smart boards were stolen. Had they had RTLS, they 
could have located and recovered these devices. RTLS has its own limitations, especially when utilising 
GPS radio waves, as in some instances the waves are unable to penetrate buildings and metallic areas. We 
are able to overcome these limitations by taking advantage of other innovative ways such as Bluetooth, 
RFID, NFC, and inertial sensors such as accelerometers and digital compasses to locate assets to a metre 
(Rodas et al., 2013). 

Keywords: Innovation, Tracking, Information Technology, Real-Time Location System, Global Positioning 

System (GPS).

1. INTRODUCTION
In this urban modern life companies have seen a need to be able to track and manage their moveable 

assets, including fleet management (Ndubuaku & Okereafor, 2015), using IT as a form of securing assets 

(Waiyaki, 2013). As assets and goods get lost every so often, the need for security and monitoring in real-

time has developed.  Tracking systems are very important in the modern world for both businesses and 

individuals that cannot afford to lose track of their shipment or equipment. Waiyaki (2013) further states 

that tracking solutions can help businesses to increase customer satisfaction and retention through 

reaction speed, prompt delivery processes and flexibility. Tracking solutions solve common everyday 

problems we face: 

• In critical condition when assets are stolen, one is confused about what to do

• Shipment or expensive items that need constant monitoring on a regular basis

• To find the shortest path available utilising GPS

Asset monitoring and tracking service is described as a solution that provides instant locations data to 

the asset owner or any authorised person via Web or SMS (ElShafee et al., 2013) with other flexibilities 

such as email and WhatsApp. The ability to monitor and track the movement of assets such as vehicles, 
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cellphones, computers, laptops and any other shipment in transit has proved to have many benefits for 

businesses. With real-time monitoring and tracking, businesses are able to keep a lid on costs through 

usage reports and recovery of lost or stolen assets, which in turn interprets into lower insurance costs, 

as replacement costs are kept at a minimum. Secondly, in helping employees execute their duties, 

companies regularly provide their employees with vehicles, gadgets such as laptops, and smart devices 

which contain company intellectual property, for which the loss of such is not an option (Doyle & Wojda, 

2013). In their paper, Pankaj and Bhatia (2013) discuss tracking systems that provide accurate localisation 

with low cost for implementation and additional features such as speed and distance travelled. 

In this paper an innovative tracking solution for businesses, offered by Legratron Electronics, will be 

discussed. Due to business intellectual property, some business information cannot be revealed. In 

addition to the basic construct of a tracking solution, additional innovative ways in which the tracking 

solution can assist businesses to monitor and locate their assets, will be highlighted.

  

2. MONITORING PROCESS
Tracking is not new to the South African market. However, Legratron Electronics has formulated a cost 

effective way of tracking company assets using the best technology and components available. The 

company has partnered with other industry leaders in providing customisable monitoring and tracking 

solutions according to operating environment and individualised needs or requirements, which is a first 

in the market, as most solution providers do not offer customisation for both companies and individuals 

wishing to monitor and track their assets in real-time.

The solution is comprised of five basic components—a telecommunication platform using either GSM/

GPRS, GPS satellites, a tracking device, a web-server linked to .Net (dot Net) servers, and Microsoft Bing 

Maps. With Legratron, you are not just a dot on the map, as the company believes that every operating 

environment is unique.  

3.  GPS
A global positioning system (GPS) is used to determine and locate an asset’s exact location using a GPS 

unit. A person, vehicle or any asset which has a GPS module on it will transmit at regular intervals its 

position using GPRS or GSM communication.

The basic construct of a GPS receiver is that it is linked to approximately 27 satellites, whereby 24 constantly 

transmit data (Halili & Gashi, 2013) in standard national marine electronics association (NMEA) format 

(Pankaj & Bhatia, 2013),  and 3 are backup satellites, in case one fails. These satellites orbit the earth twice 

a day at speeds of up to 19,300 km. The GPS module would receive the locations’ longitude and latitude 

values, transmission time and position at that time. The tracking unit will then transmit the data to a 

centralised location database utilising a GSM modem, with a sim card similarly used in mobile phones, 

used as a telecommunication band for receiving data. These GSM modems work on various frequencies, 

i.e. EGSM 900MHz, DCS 1800MHz and PCS 1900MHz (Poongundran & Jeevabharathi, 2015).

The GPS receiver will calculate and locate its position from looking at four or more satellites orbiting the 

earth, and calculate the distance between these satellites with itself as the reference point.
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The entire processes uses trilateration, which is a mathematical process of calculation.

Using customised software, GMS/GPRS or satellite, the unit’s location or position can be displayed on a 

map which can be viewed in real-time, or for analysing and playing back the unit’s previous movements. 

So, GPS can be thought of as a space-based navigation system that has the capability of providing location 

and playing back the unit’s previous movements.  GPS can therefore be thought of as a space-based 

navigation system that has the capability of providing location and time.

4. APPLICATION MONITORING
Monitoring would happen via the web application. The application is in essence the output of the device 

or asset in question. The initial position of the device is plotted, as well as its current location. The distance 

travelled is also calculated and shown. The visualised output is plotted using Microsoft Bing Maps. Using 

GSM or SMS technology—in addition we can use instant messaging such as WhatsApp—we are able to send 

the unit’s exact location to the owner and data centre at intervals that we choose. The instant messaging 

method is reliable, cost effective and a convenient way to transferring or receiving data.

As seen in figure 1, the user receives an instant message once the software detects activity from the asset. 

Date and time along with the action event are being recorded.

Figure 2 highlights infringements or illegal activities such as over-speeding. The user is notified immediately 

so that corrective measures can be taken. In the event whereby a vehicle is in motion without the owner’s 

permission, the owner is able to switch off the engine by a sending an SMS to the tracking unit. The unit 

will then authenticate the SMS number to confirm that it can receive commands from this number and 

duly action the request.

Figure 1: WhatsApp notification view Figure 2: WhatsApp notifications with traffic infringement
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In a case where a user needs to draw up detailed information regarding their assets, a web-based platform 

is available which allows the user to login onto the tracking site by entering the username and password.

Figure 3: Legratron webportal login

Figure 4: Live asset monitoring page
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Upon logging onto the platform, the user is presented with an interface that allows for various functionality. 

Other than the basic tracking for vehicles, users are able to:

• Search for any business or place of interest

• Generate routes

• Access different map views

• Add/Edit/Delete geofences of any shape and size

• Add/Edit/Delete drivers (current driver is recorded by 

means of driver tags)

• Add/Edit/Delete Vehicles (only available when you install 

your own tracking unit)

• Search addresses

• Record events such as Ignition on/off, Harsh brake/

accelerate, Panic, etc.

• Send and receive Emails/SMS based on special events

• View vehicle replay

• Send and receive messages from drivers (only if textpad 

and display are installed with unit)

• Control certain mechanisms (such as locks)

• All vehicle history data is managed and backed up by us

• Mobile version of the site also available

  

Figure 5 illustrates a process the asset owner can take in 

communicating with the vehicle driver, whereby the owner 

can inform the driver of new routes to take and a message 

associated with that instruction.

In addition the above listed features, for those assets that should be restricted or confined to a room or 

building, the tracking solution can provide anti-vibration and anti-motion, so when the device is being 

removed from the wall socket, security notification messages are sent out. Live monitoring, CAN Bus, 

OBD II, pressure, temperature, mass, motion monitoring, detection and reporting, the list goes on and 

possibilities are endless with the devices.

5. HARDWARE MICRO-CONTROLLER
The micro-controller processes the GPS information and transmits it to the user using a GSM modem 

by SMS. Upon detection illegal movement based on various trigger notifications, a notification is sent to 

the unit owner. In the event that the unit is connected to a vehicle, the owner can turn off the vehicle by 

simply sending a text to the device. In developing the application, it was decided to utilise the Quectel 

M95 GSM/GPS module which can be embedded in all the applications.

Figure 5: Live messaging
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M95 is one of the smallest Quad-band GSM/GPRS modules in LCC castellation packaging on the market. 

It adopts the lastest MTK chipset, and features a compact size of 19.9 × 23.6 × 2.65mm, ultra-low power 

consumption and extended temperature range. With surface mounted technology, the low profile and 

small size of the LCC package make for easy embedding of M95 into the low-volume applications, and 

ensure reliable connectivity with the applications. Built-in unique QuecFOTATM technology allows M95 

to update the firmware remotely. Additional features such as integrated TCP/IP protocol stack, serial 

multiplexer and enhanced AT commands guarantee fast and reliable transmission of data, voice and SMS 

via GSM/GPRS network, and extend the functionality of the application at no additional cost. Its tiny size 

and ultra low power consumption backed by supplier and distributor support, makes it one of the best 

microchips on the market (Quectel, 2014).

Benefits of the microchip include:
• One of the smallest Quad-band GSM/GPRS modules

• Easier soldering process with the LCC package

• Embedded Class-AB amplifier

• Power consumption as low as 1.3mA

• Embedded powerful Internet service protocols, multiple

• Sockets and IP addresses

• eCall

• QuecFOTATM

• Jamming detection

• DTMF

• Queclocator

Figure 6: Electronic tracking devices
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Technical specifications:
• Emergency power supply 

• Energy consumption =< 20mA average 

• Independent operating circuit for detection, for the input circuit

• Antenna is hidden; cannot be seen from the outside

• Receival of the first report after setting it, is within 180 seconds 

• Transmitting renewal location at least every 30 seconds

• Transmitting in case of communication failure; cycle of attempt shall be repeated

• Sabotage tampering and interference is automatically reported

• Voltage drop test (12.0 – 3.0V).

• Power supply test conform ISO 7637-1 

The system is capable of additional rules and services that can be programmed onto the device via scripts 

that can either be hardcoded or via TraceMe Software (figure 7).

Figure 7: TraceMe configuration software
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Additional features that can be programmed via the software or through scripts, are:
• Ant-Motion detection, so that when a device is moving, and the anti-vibration fails, the anti-motion 

script will be triggered and security notification messages are sent out

• Speed violation alert reports

• Geographical fencing (geo-fencing) or no-go area scripts allow for a boundary to be set up, which 

inhibits devices from crossing this border. Once a border has been breached, security notification 

messages are sent out

• Should the device be switched off, the backup battery kicks in and all loaded scripts will still run while 

tracking is still possible

• Low backup battery notifications

• Device maintenance can be done remotely; there will be no need to remove any device/s

• Engine cut via SMS which allows authorised users to cut off vehicle engines remotely

• Door open or close status

• Ignition on or off notification

6. ABOUT LEGRATRON ELECTRONICS
Legratron Electronics Pty Ltd is a South African Level-1 B-BBEE company that was established to provide 

innovative, customised, real, live tracking solutions for the South African business and private market. The 

business develops cutting-edge technology that is robust and solution-driven. With an innovation-driven 

team comprising of engineers and developers, the company has successfully been able to introduce 

video feeds with a maximum of four cameras, which allows users to get quality video or still images which 

capture and record activities of shipments. The company has also improved on current anti-jamming 

devices currently on the market.

Figure 8: Asset history route replay and reports page
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7. CONCLUSION
The paper mainly focused on using a real-time location system such as GPS to monitor and track assets. It is 

based on a solution that is currently provided by a company in South Africa which allows for customisable 

tracking solutions to the South African market. It showed how various technologies such as GPS, GSM, 

Instant Messaging, SMS and Maps can be incorporated in coming up with an innovative way in which the 

tracking of assets can be enhanced.

 

Innovation has taken the centre stage at the company, wherein they have developed a tracking solution 

that helps farmers with anti-stock theft and enables wildlife researchers and scientists to monitor and 

track animals. As seen in figure 9, the technology uses solar casing to power the device and a backup 

battery to keep the device tracking in case of lack of sunlight. Data is recorded on the microchip and 

transferred to the server like any other tracking device.

In the near future technologies such as these will help parents keeping an eye on their children, in 

conjunction with GPS watches, bracelets and necklaces.
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ABSTRACT 

The knowledge economy is the use of knowledge to generate tangible and intangible values. Technology 
and in particular knowledge technology (Artificial Intelligence) help to transform a part of human 
knowledge to machines. The global economy is in transition to a ‘knowledge economy’, as an extension 
of an ‘information society’ in the ’Information Age’ led by innovation. Knowledge resources such as know-
how and expertise are as critical as other economic resources. A key concept of the knowledge economy is 
that knowledge and education (often referred to as “human capital”) can be treated as a business product 
(as educational and innovative intellectual products and services can be exported for a high value return), 
or a productive asset.

The key component of a knowledge economy is a greater reliance on intellectual capabilities than on 
physical inputs or natural resources. Knowledge creation and the application of knowledge is central 
to economic growth in any country today. The world has moved from a resource-based economy to a 
knowledge-based economy. Knowledge, and no longer Resources, is the major source of wealth. What 
has emerged is the role of innovation and the development of knowledge economy regions (especially 
around universities) driving the knowledge economy. 

A country which seeks to become part of the globalised knowledge economy has to produce a new 
generation of knowledge workers. To do this, it needs to strengthen the country’s capacity for hi-tech 
training, increase postgraduate and research outputs, provide/increase research infrastructure, and 
establish support systems of innovation. For all of the above, a strong university sector is crucial in creating 
knowledge, producing knowledge workers and driving postgraduate studies and research. A country 
whose university sector is too weak or incapable of doing this, will suffer economically.

Keywords: Knowledge Economy, Innovation, Knowledge Workers, Research, Higher Education, 

Sustainability, Transformation, Outputs, Protest.   

1. INTRODUCTION
The Higher Education environment is becoming increasingly competitive and it is becoming vital for 

universities to find new ways to enhance their performance in order to survive. Embedding social and 

environmental sustainability and community engagement across institutions is increasingly accepted as 

being best practice and a requirement for success. Understanding the concept and how it can be effectively 

embedded is essential for senior academic leaders: the various approaches to embed sustainability 

across an institution; the importance of sustainability for future university success and competitiveness; 

the challenges of embedding sustainability in the university context. 

6. FULL PAPERS
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1.1 Ingredients for a culture of innovation
The Higher Education sector is critical for a country regarding its place in the Knowledge Economy and 

for innovation to take place. The Higher Education sector creates ‘Knowledge’ and produces Knowledge 

Workers, who in turn link with industry and Entrepreneurs to innovate. Industry and entrepreneurs make 

use of the knowledge to make something different, better, smarter, more efficient. Innovation creates 

new value which can be sold and generate wealth. The ingredients, therefore, for a culture of innovation 

to develop are:

i. Universities which have a critical mass of educated persons, researchers, and the necessary   

infrastructure for knowledge creation and research to take place

ii. Industry/commerce in which entrepreneurs create start-ups, which can innovate; established 

industries which become more innovative, and are highly involved in developing knowledge clusters

iii. Venture Capital which provide funding for start-ups, SMEs and entrepreneurial ventures, and provide 

financial support to grow businesses

iv. Government to provide the legislative and political environment for the above to happen

1.2 Factors affecting sustainability of universities
A number of immediate, pressing and alarming factors have come to the fore in recent years that are 

having, and will have a disturbing effect on the sustainability of universities in South Africa. This will 

undoubtedly affect the quantity and quality of knowledge production (teaching, research, postgraduate 

output), which will then begin to adversely affect innovation. These factors are: 

• Poor quality of school-leavers entering universities (and growing)

• Rising costs of attending and running a university (and rising)

• Stagnation of postgraduate and research outputs (and slowing down)

• Student funding, student violence and protest (and rising and spreading) 

It is unfortunately going to get worse before it gets better.

1.2.1 Higher education dropout rates
The poor quality of school leavers entering university is beginning to show in the poor pass rates and 

disturbingly high drop-out rates. South Africa’s university dropout rates are high by international 

standards. The figure was around 50% since the 1990’s, and the most recent statistics indicates a further 

decline to 58% (2014). This compares with the United Kingdom (16%), France (19%) and the USA (30%). 

While these are developed economies, even a comparison with other African nations indicates problems 

for South Africa. The other two African nations with a similar-sized higher education system, Nigeria and 

Ethiopia, have dropout rates of 20% and 35%, respectively.

“Despite the critical need for high-level skills, particularly amongst previously disadvantaged groups, 

the higher education system remains difficult for young people to access and complete successfully” 

(CHE, 2014).

Seven years after official data first revealed that about half of South Africa’s undergraduate students 

drop out of university without completing their degrees, new figures show no improvement in this poor 

academic performance. 46% of all students who started studying 3- and 4-year degrees in 2005 at SA’s 
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universities, excl Unisa (University of South Africa), had dropped out by 2010 (CHE). Official figures for 

the same six-year period show that 68% of Unisa students left without graduating. (Unisa has more than 

300 000 students, about a third of the country’s entire university enrollment). Compared to its closest 

neighbours, the dropout rate is much lower Namibia, and even better in Botswana. 

  

The reasons for high dropout rates in Southern African universities include: 

• Poor quality of school-leavers entering universities. A dysfunctional school system is now catching up 

with universities

• Lack of academic preparedness and lack of support while at universities

• Financial constraints (students enrol for courses but do not have funding to see them through)

• Inadequate assistance, poor academic support and family pressure also contribute to high dropout 

rates 

More than a third of all students entering Higher Education institutions in South Africa drop out in the 

first semester, when the shock of moving away from home and the reality of the step up in educational 

standards really hits. Mentors are needed to provide the non-academic emotional support that students 

seem unable to access on campus. According to a student, “there are student advisers, an internal network 

and tutorial sessions, but it still feels like you’ve been thrown in the deep end. I feel like even if I went 

to a lecturer, I wouldn’t get the help I need”. All South African universities have support programmes 

for students who were not adequately prepared for higher education, but “the full impact of these 

programmes is limited because [state] funding is provided for a maximum of 15% of an entering cohort 

and because the programmes are an add-on” (John, 2013).

1.2.2 Epistemological transformation
There are other reasons also for the present state of affairs in South African universities. There are 

deep-seated epistemological issues which are dogging universities today, more than 20 years after the 

democratic elections in 1994. A key challenge at the heart of higher education transformation in Southern 

Africa is engaging effectively with the historical “legacies of intellectual colonisation and racialisation” 

and patriarchy. According Professor André du Toit, Emeritus Professor with the Department of Political 

Studies, University of Cape Town, “Higher education transformation entails decolonising, deracialising, 

demasculanising and degendering national universities”. Professor Mahmood Mamdani, a Ugandan 

academic, author, and political commentator, and director of the Makerere Institute of Social Research, 

argues that “the central question facing higher education in Africa today is what it means to teach the 

humanities and social sciences in the current historical context, in particular, the post-colonial (post-

apartheid) African context”. Questions of social exclusion and inclusion in national higher education 

extend well beyond issues of access, opportunity and success. It also includes issues of institutional and 

academic cultures, and largely ignored epistemological and ontological issues associated with learning 

and teaching, curriculum development and pedagogical practice.

 

In the past 20 years, insufficient attention has been given to a number of key issues in changes related to 

curriculum. These include: How have the dominant discourses that characterise the intellectual space of 

higher education developed and been reproduced historically? What are the implications of the dominant 

discourses for social inclusion and social justice in higher education for the affirmation and promotion of 
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human dignity and rights, social cohesion and respect for difference and diversity? These questions, their 

challenges, and the lack of answers, are behind a lot of the unhappiness and stirrings which we are now 

witnessing in the university sector in this country.

2. RISING COSTS OF ATTENDING AND RUNNING A UNIVERSITY: STUDENT AND INSTITUTIONAL 
FINANCIAL ISSUES
University subsidies have been steadily declining for many years now. Universities have been forced to 

find other sources of income to make up the difference, such as exploring many avenues of 3rd stream 

income, and increasing student fees. The costs of running universities have been increasing exponentially, 

which then means that the costs of studying at a university have increased annually. This has begun to 

affect student registration and continued registration.

   

Besides the cost of running a university, many universities are in serious trouble due to massive student 

debt across the university spectrum. Adding to the cost of running a university is the unionisation of 

university staff leading to constant pressure for higher salaries. Consequently, universities do not have 

sufficient funding for support programmes. This then contributes to the problem of insufficient mentors, 

resulting in poor pass rates and, more seriously, the high drop-out rates. 

Because of the high cost of studying at a university, students are continuously under financial pressure 

(they enrol for courses but do not have funding to see them through). Added to this, students have been 

increasing their demands for universities to provide accommodation for most or all students, which of 

course universities cannot afford.

2.1 The NSFAS factor (calls for free education)
The National Student Financial Aid Scheme (NSFAS), Act 56 of 1999 was commissioned to provide an 

efficient and sustainable financial aid system for poor yet academically eligible students. NSFAS enables 

these students to obtain loans and bursaries at 26 public higher education institutions and 50 technical 

and vocational education training colleges. To date, NSFAS has provided funding support to 1,5 million 

students. The NSFAS is regarded as an example of best practice in promoting the access of previously 

disadvantaged students to higher education. NSFAS provides bursaries and loans to students, the 

size of the loan being determined by a means test as prescribed by NSFAS. The amount ranges from a 

percentage of their fees, up to 100% of the costs of studying. The main requirement for continued funding 

in subsequent years is that a student passes at least 50% of the required courses in a given year.

The problem that has arisen since the introduction of NSFAS, is that many students do not pass the 

required number of courses and thus do not qualify for NSFAS funding for the following year. In many 

universities, members of the SRC are the main culprits. These persons then round up other students in a 

similar situation, to pressure universities into enrolling them for the following year, regardless of the fact 

that they have no NSFAS funding for the given year. This situation has had two results—student protests at 

the beginning of each year has become the norm at many universities. Sometimes, the SRC puts forward 

a host of other reasons to disguise the main purpose of their protest action. The second consequence 

is the increase in student debt, where universities, under pressure, enroll these failed students without 
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NSFAS funding. Eventually, the plan of students is to have free university education in South Africa. The 

problem is whether the country is able to afford it. Added to that is that while free education will help the 

disadvantaged in the country, those who can afford it are concomitantly absolved of the burden of higher 

education. This appears to be a burning side issue. 

Some universities have reached critical levels of debt, which has made it difficult for such institutions to 

function as universities—teaching, research, knowledge creation, postgraduate outputs. Consequently, 

the decline in quality and quantity is beginning to have a serious impact on the creation and nurturing 

of a culture of innovation.   

3. RESEARCH PERFORMANCE AND POSTGRADUATE OUTPUT
South Africa produces the bulk of scientific research in Africa, and ranks 33rd in world publications outputs. 

Since 1994, research, publications outputs and Postgraduate (PG) enrollments and graduates have all 

risen. In 1995 there were 70 964 PG students (this constituted 13.7% of total student enrollment). In 2010 

the number of PG students almost doubled to 138 608 students [15.5% of total student body]. More than 

70% were black students and 56% were female students. PG enrollments and outputs however remain 

low in relation to national economic and social development needs. Between 1995-2010, there was a 

marginal increase of 1.8% of the PG student body. 

The present graduation rates are however poor for Masters (19% against target of 33% established by 

the 2001 National Plan for HE) and Doctorates (13% against target of 20%). The availability of research 

infrastructure, facilities and equipment is a constraint on the greater enrollment and production of 

postgraduates, especially doctorates. This is so even at the 12 universities that produce 95% of doctoral 

graduates and the bulk of peer-reviewed scientific publications.

3.1 Postgraduate/research output
The research performance of SA universities is uneven. 10 universities produce 86% of all research and 

89% of all doctoral graduates.

“There is every indication that knowledge output (as measured in terms of article production) may 

have reached a plateau at around 7 500 article equivalents per year (which constitutes about 0.4% of 

total world science production as measured inWoS journals)” (CHET, n.d.).

The 2012 DHET green paper for Post-School Education and Training further acknowledged that “the 

number of overall PG qualifications obtained, particularly PhD graduates, is too low”. One “significant 

constraint on the ability of many students to obtain Master’s and PhDs” was poverty, “as poor students are 

under enormous pressure to leave university and get a job as soon as possible”. The paper recognised that 

“overall, postgraduate provision deserves attention and that we need to drastically increase the number 

and quality of both the Master’s and the PhD degrees obtained” (CHE, 2012).

The National Planning Commission, established in May 2010, has proposed that “by 2030 over 25% of 

university enrollments should be at postgraduate level” (it was 15.5% in 2010) and emphasises that “the 
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number of science, technology, engineering and mathematics graduates should increase significantly” 

(HESA, 2014). More specifically, by 2030 there should be “more than 5 000 doctoral graduates a year” (the 

figure was 1 423 in 2010) and “most of these doctorates should be in science, engineering, technology and 

mathematics”. The target of 5 000 doctoral graduates by 2030 is ambitious, but if South Africa is to ensure 

greater opportunities for participation by indigent students in PG study, significantly more investment 

will be needed, especially at doctoral level (this unfortunately is not happening, and will probably not 

improve in the foreseeable future) (HESA, 2014). 

Furthermore, improving the proportion of academics with doctoral qualifications (essential to the output 

of doctoral graduates) will require a dedicated national programme, supported by adequate funding. 

It cannot be assumed that academics with doctorates will automatically be accomplished supervisors 

of doctoral students. Attention has to be given to equipping academics to supervise effectively through 

formal development programmes, mentoring and experience in co-supervising, alongside experienced 

supervisors. A major cause for concern is that only 34% of academics have doctoral degrees (against a 

Ministerial target of 60% of university staff having doctoral qualifications [40% in universities of technology, 

because they make use of industry staff who don’t necessarily have doctorates], which is a prerequisite 

for undertaking high-quality research, and supervising doctoral students.  

In South Africa there are also differing graduation and success rates between black and white students 

that have to be addressed. In 2010, graduation rates were between 24% and 34% for black students and 

37% for white students. Postgraduate success rates were between 65% and 74% for black students and 

80% for white students.

4. ENDEMIC STUDENT PROTEST IN SA – MAINLY OVER NSFAS, STUDENT ACCOMMODATION AND FEE 
INCREASES
In the past 15 years student protests have begun to show its ugly head. At the beginning of the 21st 

century, protests were a problem in only two or three universities and took place mainly at the beginning 

of the year, and sometimes in July at the start of the second semester. Since then the number of protests 

taking place at universities at the beginning of the year, and at regular intervals throughout the year, 

have escalated alarmingly to the extent that by 2015 more than 75% of universities have had to deal 

with protests. This has made it increasingly difficult for universities to practice and function as centres of 

teaching, research, knowledge creation and producing postgraduates and knowledge creators. Outputs 

and quality have declined.  Below is a sample of newspaper headlines in the past 5 years alone showing 

the rise and frequency of protests at universities. It is interesting to note that NSFAS/funding/ financing/

fees featured the most in the protests. 

Protesting TUT students clash with security guards
12 FEB 2015 00:00

• Student protests continued after NSFAS announced it did not have sufficient funds to assist all 

qualifying students at South Africa’s universities

• Protesting TUT students clash with security guards
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15 OCT 2014 13:58
• Drastic action is being taken to ensure South 

Africa does not run short of academics, says 

Higher Education Minister Blade Nzimande

• Government sets aside R169m for academic 

staff shortages

02 OCT 2014 12:19
• TUT to re-open following protest action

27 SEP 2014 12:06
• Student leaders and management reach 

agreement on the funding crisis that sparked 

violent protest action at TUT

• TUT to re-open following protest action

22 SEP 2014 11:20
• Higher Education Minister Blade Nzimande 

condemned violent protests at TUT, after 

students destroyed and vandalised campus 

over funding

• Nzimande condemns violent TUT protests

• TUT suspends student council over NSFAS 

protests

15 SEP 2014 12:23
• The Tshwane University of Technology’s 

student representative council has been 

suspended following protests over NSFAS 

funding deficits

• TUT suspends student council over NSFAS 

protests

• University culture silences outspoken students, 

says Sasco

17 MAR 2014 06:19
• It is not surprising that four students faced 

disciplinary charges for speaking out about 

their university’s problems, says the SA 

Students’ Congress

• University culture silences outspoken students, 

says Sasco

14 FEB 2014 12:54
• Student recruiters are having to explain that 

policy is not simply black and white

14 FEB 2014 12:04
• Shir’a, Na’eem Jeenah’s son was among 27 

students arrested during protests at the 

University of Johannesburg. This is the letter 

Jeenah wrote to him: “Your struggle is my 

pride, my son”

• Student protests: ANC gets marked down on 

campuses

10 FEB 2014 09:29
• Varsity strife takes on political edge as student 

protests escalate

• TUT campuses to reopen after protests

03 FEB 2014 18:03
• The protest-hit Tshwane University of 

Technology will reopen its campuses this week, 

following student protests over a shortfall of 

NSFAS money

• TUT campuses to reopen after protests

29 JAN 2014 10:00
• Management at the Durban University of 

Technology says it will address students’ 

demands after the campus was shut down 

following violent protests

• DUT to meet some student demands - 

management

• Students protest over shortage of NSFAS funds

28 JAN 2014 11:32
• Students at several universities are protesting 

over the shortage of National Student Financial 

Aid Scheme funds

• Students protest over shortage of NSFAS funds

09 DEC 2012
• UniZulu students want classes again

01 MAR 2011 14:11
• Student representatives at the strife-torn 

University of Zululand are hopeful that 

academic activity will resume at the institution 

on Wednesday

• DUT protests continue
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10 FEB 2011 12:39
• DUT students have set one of the institution’s cars alight and thrown rocks at the executive director’s 

office in Pietermaritzburg on Thursday

• WSU shuts down Mthatha campus

20 SEP 2010 15:21
• Walter Sisulu University vice-chancellor shuts down the university’s Mthatha campus on Monday 

following protests at the site

• WSU VC urges return to campus peacefully

17 SEP 2010 12:58
• Walter Sisulu University’s (WSU) vice-chancellor on Friday urged staff and students to return to the 

Mthatha campus on Monday

Figure 1: Student violence

Figure 2: Student protest action
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Protests in 2015
“South African protesters flung poop on a statue. 

That sparked a conversation about white privilege” 

(Tharoor, 2015).

Last week UCT protesters dropped a bucket of 

human excrement on the Rhodes statue. The 

protesters were angered by the “continued presence 

of the bronze statue”. UCT described the act as 

“reprehensible and regrettable”. Those students 

want the statue gone, “it’s symbolic of a history of 

oppression and subjugation”. “We, as black students, 

as African students, need to be able to identify with 

the institution. Whose heritage are we preserving?” 

Another march was planned for the following Friday. The conversation spread far beyond UCT. Hashtags 

were triggered by students at Rhodes University, who used the moment to talk about current inequities on 

campus. These grievances feed into a larger, vexing conversation about racial divisions in post-apartheid 

South Africa (Tharoor, 2015).

 

Following the attack on the Rhodes Statue, the following commentaries emerged:

Rhodes left behind a generous bequest, the prestigious Rhodes scholarship at Oxford University, won by 

Bill Clinton, among others. Trudi Makhaya, former Rhodes scholar, stated the following:

“These contradictions, Rhodes the pillager and Rhodes the benefactor, are a symbol of our country’s 

evolution towards a yet to be attained just and inclusive order. It’s a debate that one would have 

hoped would be behind us by now. That, instead of being haunted by the past, we should have crafted 

a constructive narrative about it 21 years into democracy” (Makhaya, 2015). 

“University leaders make a strategic mistake to think these protests are simply about statues. They are 

about a deeper transformation of universities—including the complexion of the professoriate—that 

remains largely unchanged” (Jonathan Jansen, Vice-Chancellor, UFS, cited by The Herald, 2015).

March 20, 2015 
Protests by black UCT students of a statue honouring Cecil Rhodes provoked tensions with Jewish 

students by invoking swastikas and Nazi imagery. Members of the student protest group ‘Black Monday’ 

hung posters bearing pictures of Adolf Hitler and swastikas at UCT’s Jameson Hall as part of a campaign 

to draw attention to the offensiveness of the statue of Rhodes. The posters were part of a weeklong 

campaign by ‘Black Monday’ to draw attention to its grievances about the statue, using symbols of hate 

groups such as the Ku Klux Klan and the American Confederacy to indicate the statue’s offensiveness. 

The Sunday Times Editorial of 22 March 2015 stated:

“The disgusting actions of the protesting students should be condemned. The students have every 

right to register their protest, and to agitate for the kind of future they seek for the country, but they 

do not have to be vile about it”.

Figure 3: Police guarding university property during student 
protests
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What appears to be at the heart of the tensions at UCT, and many other institutions around the country is 

the sense of exclusion that the protesting students and staff members say they feel. 

“That 21 years into a new South Africa we are still trying to grapple with such issues as ensuring 

that our institutions of higher learning are fully representative of the whole country, speaks volumes 

about the road we still have to travel” (Sunday Times, 2015). 

The above gives a disturbing picture of a South African higher education sector in deep trouble. Universal 

perceptions of a ‘university’ are changing. A university (Latin: universitas, “a whole”) is defined as an 

institution of higher (or tertiary) education and research which grants academic degrees and provides both 

undergraduate and postgraduate education. The word “university” is derived from the Latin universitas 

magistrorum et scholarium, which roughly means “community of teachers and scholars” (Wikipedia, the 

free encyclopedia). However, the major preoccupation of SA universities no longer appears to be about this 

‘community’; about education, philosophising, enquiring, engaging, researching, knowledge, scholarship, 

etc. South African universities have become battlefields for rectifying societal, political, environmental, 

financial, and a host of other issues.

4.  CONCLUSION
A huge number of issues are having an impact on the sustainability of the higher education system in 

Southern Africa. Unfortunately, in South Africa, things are still going to get worse before they get better. 

After centuries of colonialism, decades of apartheid and 21 years after an election deemed to usher in the 

‘New’ South Africa, higher education appears to be slowly going down the hill, because we either appear 

not to be able to fix it, or do not know where to start. However, other countries have been in a similar 

situation and have turned matters around. Rwanda is a shining example. It gives SA hope that the same 

can happen here.

Each institution will have to begin to identify the issues which can be fixed, and begin to do so, step-

by-step. Government is not going to do it (it is already reducing subsidies at an alarming rate, and it has 

shown itself incapable of recognising and addressing such issues); university councils can’t or won’t do it 

(60% of a university council consists of persons external to the university, and that contingent consists of 

up to a third of members appointed by the Minister of Higher Education and Training); the uneven higher 

education sector cannot tackle it. 

It might take us another generation, but it is worth doing for the next generation. If we don’t, or can’t, the 

future will be too ghastly to contemplate. While the knowledge society marches on, and more and more 

countries become part of the knowledge economy, South Africa risks slipping down the World Economic 

Forum’s World Competitiveness Index (Annexure 1) where it is currently lying in 56th place, 17 places 

behind fellow SADC member, Mauritius, which not too long ago was a sugar-cane planting economy. 

More alarmingly, South Africa could join the list of the worst of African countries propping up the World 

Index, because its economy could take a dive as a consequence of the drop in the quality and quantity of 

its higher education sector in particular, and the education sector in general. 

The alarm bells are sounding!! Who is listening??
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Annexure 1 - World Competitiveness Index, 2014-2015

Rank Economy  
1 Switzerland

2 Singapore

3 United States

4 Finland

5 Germany

6 Japan

7 Hong Kong SAR

8 Netherlands

9 United Kingdom

10 Sweden

11 Norway

12 United Arab Emirates

13 Denmark

14 Taiwan, China

15 Canada

16 Qatar

17 New Zealand

18 Belgium

19 Luxembourg

20 Malaysia

21 Austria

22 Australia

Rank Economy 
23 France

24 Saudi Arabia

25 Ireland

26 Korea, Rep.

27 Israel

28 China

29 Estonia

30 Iceland

31 Thailand

32 Puerto Rico

33 Chile

34 Indonesia

35 Spain

36 Portugal

37 Czech Republic

38 Azerbaijan

39 Mauritius

40 Kuwait

41 Lithuania

42 Latvia

43 Poland

44 Bahrain

Rank Economy 
45 Turkey

46 Oman

47 Malta

48 Panama

49 Italy

50 Kazakhstan

56 South Africa

74 Botswana

88 Namibia

96 Zambia

107 Lesotho

123 Swaziland

124 Zimbabwe

130 Madagascar

132 Malawi

133 Mozambique

140 Angola
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Since we live in an age of innovation, a practical education must prepare a man/woman for work that 
does not yet exist, and cannot yet be clearly defined. 

(Peter F Drucker)

ABSTRACT 

The Inspired towards Science, Engineering and Technology (I-SET) is a community engagement project of 
the College of Science, Engineering and Technology (CSET) at the University of South Africa (Unisa). The 
aim of this project is to inspire and create awareness of Science, Engineering and Technology through the 
fun activities of robotics. The I-SET project uses robotics and mentorship of learners, students, educators, 
academics and community leaders through community engagement and outreach to create a community 
of learning. It is envisaged that this engagement provides a practical preparation of learning and skills to 
ensure that learners are prepared for this unknown future.

Keywords: Learning Unleashed, Mathematics, Biology, Interactive, Game.   

1.INTRODUCTION
The Inspired towards Science, Engineering and Technology (I-SET) is a community engagement project of 

the College of Science, Engineering and Technology (CSET) at the University of South Africa (Unisa). The 

aim of this project is to inspire and create awareness of Science, Engineering and Technology through 

the fun activities of robotics. The project uses robotics and mentorship of learners, students, educators, 

academics and community leaders through community engagement and outreach to create a community 

of learning. It is envisaged that this engagement provides a practical preparation of learning and skills to 

ensure that learners are prepared for this unknown future.

1.1 Robotics
Robotics requires the building of a robot (using skills and knowledge of engineering) as well as the 

programming of a robot to perform one or more functions (using programming principles). The robotics 

considered in this paper pertains specifically to the MindStorms kit, either NXT or EV3.

1.2 Mentorship
Mentorship refers to transfering knowledge and skills from one person to another, from more experienced 
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to less experienced. This mentorship, however, usually pertains to a specific area of expertise. Mentorship 

can refer to any interaction where such knowledge or skills are passed on. Mentoring may also be part 

of service-learning. One such innovative mentoring programme is described. The mentoring findings 

are evaluated. It is highlighted that there exists a lack of university-based service-learning mentoring 

programmes (Hughes et al., 2009). 

In section 2 of this paper, the concepts of robotics and mentorship are considered relevant to a literature 

review. In section 3, the mentorship within the I-SET project is investigated. Section 4 considers future 

enhancement of the mentorship within the I-SET project. Section 5 presents the recommendations and 

conclusions for further mentorship.

2. LITERATURE
Although the use of robotics is presented as an option for the learning of Science, Engineering and 

Technology, mentorship is the focus of this paper. Several mentorship options can be identified and used.

2.1 Robotics
Robotics may be used to teach and to learn the fundamentals of engineering (e.g. friction and traction, 

centre of gravity and weight distribution, axles, wheels, pulleys, gears, power and transmission, rolling 

resistance, backlash, and mechanical efficiency) for the building of a robot for a specific function. However, 

the robot also needs to complete tasks. To do this, the principles of programming are required to program 

the robot (e.g. repetition and loops, decision-making and switches, constants, variables, stored procedures). 

These robots can then compete in robotics competitions (Petre & Price, 2004; Oppliger, 2002).

The presentation of robotics for the inspiration of Science, Engineering and Technology may take on a 

range of options. The robotics classes are usually presented by educators as an extra-mural activity at 

schools, or by community leaders as a group activity within communities. Robotics teams are usually 

encouraged to represent the school at competitions, although many other alternatives such as robotics 

themes, art and engineering combinations, story-telling and exhibitions have also been proposed as entry 

points into robotics (Rusk et al., 2008).

 

There are two robotics challenges in South Africa, namely the World Robotics Olympics (WRO) and the 

FIRST Lego League (FLL) competitions. The FLL competition may be preceded by the Junior FLL (for learners 

aged 6 to 9 years) and succeeded by the FIRST Tech Challenge (FTC) (for learners aged 13-18). To ensure a 

complete robotics pipeline, the FIRST Robotics Challenge (FRC) is available to university students.

2.2 Mentorship in Science, Engineering Technology and Robotics
The mentorship of Science, Technology, Engineering and Mathematics (STEM) is considered vital for 

inspiring learners and students in the learning of Science, Engineering and Technology. An approach in 

terms of a toolkit is proposed (Corporation for National & Community Service, 2010). Although this does 

not address STEM specifically, it does highlight the need for a range of professionals to be involved in 

mentoring. 
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For the promotion of mentoring in robotics, the ‘For Inspiration and Recognition of Science and 

Technology’ (FIRST) Lego League (FLL) promotes the concept of team work, where each team has at least 

one coach mentor. Both a coach and a mentor are recommended. FIRST have a collection of guides 

and online resources available for the coaching and/or mentoring of these robotics teams. There are also 

guidelines for effective mentoring as well as factors for successful mentoring. However, the learners are 

not only mentored in the robotics aspects per se (i.e. engineering and programming). Participation in a 

robotics competition requires that the learners (of up to ten in the group) also collaborate as a team. This 

encourages core values, communication and participation. The FLL robotics competition also requires 

that the learners grapple with a real world issue (e.g. food contamination, old people, new ways of learning 

and dealing with trash) according to the annual research theme of the competition, and are required 

to research and present their team solution. This encourages the so-called 21st century skills including 

problem-solving, innovative thinking and changing perceptions of the world. 

The options for mentorship in the presentation of robotics and participation in robotics competitions 

thus span a range of skills and knowledge related to Science, Engineering and Technology, as well as the 

identified 21st century skills of problem-solving, innovation, critical thinking and collaboration.

3. I-SET
The goal of the I-SET project is to inspire and create awareness of Science, Engineering and Technology for 

learners and educators. This community engagement project has both an outreach and an engagement 

focus to ensure that its goal is attained. However, the constraints of volunteerism of academics, and of 

logistics of time and distance, have necessitated that the I-SET team consider alternative deployment 

options for the promotion of mentorship within the I-SET project. These mentorship aspects are identified 

and discussed in this section.

3.1 I-SET academics
The academics of CSET participate in the I-SET project in a range of roles and portfolios. An academic is 

required to do community engagement as part of the academic workload. The responsibilities within 

the I-SET project may include volunteering as a team coach and/or mentor, as a competition judge and 

referee, or a research mentor. For an I-SET team coach mentor, through regular mentor coach sessions, 

academics guide the understanding of the learners though engineering fundamentals, programming 

principles and research skills.

3.2 I-SET teams of learners
Academics mentor the teams of learners at schools that have partnered with the I-SET project. The school 

is required to have a memorandum of understanding (MoU) in place for the I-SET project to engage 

with the learners. The learners attend robotics sessions as an extra-mural activity after school on a given 

day. As part of the team preparation for a competition, additional sessions are usually required closer to 

the competition date. The teams prepare for the World Robotics Olympiads (WRO) in July and August. 

The national WRO competition is held at the end of August. The teams then prepare for the regional 

FIRST Lego League competition in September and October. The national FLL competition is held at the 

beginning of December.
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Figure 1: I-SET Mentoring in Science, Engineering and Technology



28

3.3 I-SET promoted learners
Teams of learners participate for a number of years and eventually become too old to participate 

in competitions anymore. Team members who are too old are encouraged  to participate in the FLL 

competition by continuing in the I-SET project through volunteering as coach mentors to younger and 

beginner teams, and also by volunteering as competition judges and referees. Thus, the mentorship 

experience and expertise of coaches, mentors and educators are used for the development of the next 

generation of I-SET teams.

3.4 I-SET coach mentor community
Academics mentor the educators and community learners of the I-SET teams in the schools. However, 

to address the greater need for mentorship in order to increase the number of teams, a short learning 

program has been launched for educators and community leaders. The course, Robotics in Education, 

consists of three modules, namely Basics, Advanced and Specialised. Each semester module of 15 weeks 

is an online programme, presented twice a year. No prior experience of robotics is required to register for 

the Basics module, however, this module is recommended as a prerequisite for Advanced, which is in turn 

recommended as a prerequisite for the Specialised module. 

The short learning programme is presented on the Unisa Virtual Learning Environment. Participants of 

the short learning programme are paced through four learning units. On completion of a learning unit, 

participants must submit an assignment. The four learning units of the Basics course are Teaching and 

Learning Resources, Programming, Engineering and Structures, and pedagogy of teaching Robotics. 

The content of the short learning programme is based on the lessons learnt within the community of 

coaches and mentors, and is used to equip and support a new recruitment of coaches and mentors.

Figure 2: I-SET Angels Team Work Award at Open European Championships 2014
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3.5 I-SET Buddies
Annually, the I-SET project team is invited to science exhibitions and career fairs, both regionally and 

nationally. To meet these commitments, a call was made in 2012 for Unisa student volunteers for the 

I-SET project. Only 30 of the 480 applicants could be selected for robotics mentorship and training. These 

students, known as the I-SET Buddies, were then recruited to facilitate I-SET workshops at the science 

exhibitions and career fairs. I-SET Buddies are expected to attend regular training, write reports and 

contribute to the strategic development of the I-SET project.

The I-SET Buddies are provided with opportunities to travel to expos and mentor the learners of South 

Africa who attend the I-SET Robotics workshops through facilitation. Through these workshops, learners 

are mentored by the Unisa students and given an opportunity within the workshop to build and program 

at least one robot. The I-SET Buddy is required to eventually be mentored and equipped to develop and 

present I-SET Robotics workshops.

The graduating I-SET Buddies have been mentored on social responsibility and opportunities to encourage 

Science, Engineering and Technology. Thus, the ‘graduate-ness’ of these students is enhanced through 

the mentorship. 

The I-SET Buddies are also required to be volunteers at robotics competitions as judges, referees or in 

a competition administration capacity at regional and national competitions. I-SET Buddies have also 

coached and mentored teams of learners participating in the competitions.

3.6 I-SET learners (outreach)
The I-SET project is invited to represent robotics workshops, exhibitions and demonstrations to audiences 

of learners. These learners in schools, nationwide, are invited to attend science exhibitions and career 

fairs. However, to ensure that the 

learners have a meaningful Science, 

Engineering and Technology encounter 

(i.e. as opposed to [yet another] free gift 

or brochure hand-out), they are invited 

to participate in an I-SET workshop. 

The I-SET robotics workshop, usually 

two hours long, includes the building 

of a basic robot (brick, two motors 

and a sensor) and the introductory 

programming required (move, loop and 

switch with sensor input). The learners 

are mentored by the I-SET Buddies and 

Ambassadors. These workshops are 

usually presented to groups of up to 30 

learners.
Figure 3: An I-SET workshop in Mitchells Plain Youth Café
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In the South African context this has greater relevance, as the learners are presented with robotics 

(Science, Engineering and Technology) in their own language. Where workshops are longer than two 

hours, learners may be required to do data logging and capturing to investigate an issue in their school 

curriculum. 

Robotics provides an opportunity for the practical presentation of a theoretical concept. At the end of the 

workshop, each participating learner is presented with an I-SET certificate as evidence of a successful robot 

building and programming session (i.e. a mentoring session in Science, Engineering and Technology).

It is envisaged that through the awareness of Science, Engineering and Technology, the educators may 

volunteer to present robotics at the school, develop a school robotics team and also be part of the I-SET 

project.

3.7 I-SET Ambassadors
After two years as I-SET Buddies, 

Unisa students are considered 

equipped to develop and present 

I-SET robotics workshops. These 

students are then promoted to 

I-SET Ambassador status. The 

I-SET Ambassadors will, in turn, 

mentor the next recruitment of 

I-SET Buddies. It is envisaged that 

this title will provide life-long 

‘membership’ to the I-SET project.

Figure 4: An I-SET workshop at Polsmoor Prison 2014

Figure 5: I-SET Buddies
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4. I-SET INNOVATION AND ENHANCEMENT
In order to equip the future innovators, learners must be mentored to ensure that they can innovate (doing 

things differently because the answer is not in the back of a text book!), develop life-long learning skills, 

solve problems (from many solutions), grapple with real-world issues, work collaboratively (nationally and 

internationally), and take mentorship forward.

4.1 Enhancement of social media
The I-SET project makes use of social media (albeit currently a very limited range) to create awareness 

of the project. Learners who attend I-SET robotics workshops can refer to a collection of robotics 

photographs on the I-SET Facebook page (isetlego) to explain to parents what the robots looked like and 

could do. The use of social media also enables the project to reach a wider audience. Thus, Facebook is 

used to announce where the project will be presenting workshops and also where the I-SET teams are 

participating in competitions (both nationally and internationally).

4.2 Development of an online virtual community
Some of the constraints identified is the time required to travel distances and the costs incurred. By 

developing a virtual community, a wider community van be reached. The virtual community may not 

replace, but rather supplements the actual community. Opportunities for the extension of mentorship in 

Science, Engineering and Technology have not yet been investigated.

4.3 Mentorship assessment
As part of the ongoing development of the project towards the inspiration of Science, Engineering and 

Technology, the project has focused on the development of the coach mentor community through 

mentorship. Contributing to the research of this project, a three year study to assess the development of 

mentorship will be embarked upon. It is envisaged that the results and recommendations of this study 

will improve the mentorship of Science, Engineering and Technology.

5. RECOMMENDATIONS AND CONCLUSION 
As an I-SET outreach measurable target, it is recommended that all learners have the opportunity to build 

and program at least one robot. As an I-SET engagement measurable target, it is recommended that 

each school has at least one robotics team participating in at least one regional robotics competition. 

An African saying refers to the fact that it takes a community to raise a child. This paper concludes with 

the comment that perhaps, in this 21st century, an opportunity of community engagement in Science, 

Engineering and Technology (using innovative mentorship for the community of coaches and mentors 

of educators and community leaders) presents itself to inspire and practically prepare ANY CHILD for the 

future. 
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ABSTRACT
Community development has taken strides towards focusing on communities driving the developmental 
process, from identifying problems to working on solutions. Although these approaches may be primarily 
driven by the community’s socio-economic status, it also allows communities to take control of their 
own development by building confidence and social capital. Despite a number of different campaigns 
in community development, a majority are founded in the Western world even though there is little 
applicability to the African continent. In this paper, we present a novel community development strategy 
driven by empowerment and fostering a sustainable impact to increase social capital. We provide 
examples of how this strategy has been utilised and how it can be reproduced in any community setting, 
including its use as a community engagement strategy in South Africa. Much is needed to drive social 
interaction, engagement, and humanitarianism in order for one to embrace, yet remove their outer veil 
in society.

Keywords: Community, Development, Social Capital, Sustainability, The Humanitarians.

1. INTRODUCTION
Community development: In the last decade there has been prospective strides towards non-profit/

governmental organisations (NPO/NGO) and various stakeholders increasing their focus towards 

community development strategies emanating from local knowledge, skills and resources (Simpson 

et al., 2003; Binns & Nel, 1999). This shift in the developing world has been forced upon by the socio-

economic status of countries such as South Africa where Western strategies are not applicable in the 

context of great poverty (Dongier et al., 2002; Emmet, 2000). These strategies, called community-driven 

or community-based development, rather move towards focusing on culturally unique objectives, than 

a set of objectives imposed or influenced by the Government (Burkey, 1993). They provide control to 

community groups in making decisions, as well as treating individuals as assets and key personnel in 

developing their communities. Although the United Nations endorses this cost- effective act as a logical 

way moving forward for marginal communities (Gooneratne & Mbilinyi, 1992), it still presents a number 

of challenges. For South Africa, a country that has been plagued by the legacy of Apartheid (Binns & Nel, 

1999), the complexity of communities becomes further challenging (Stock, 1995). 
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Community development strategies: Community development strategies are vast, but the term 

community is often misleading. A ‘community’ indicates that a particular group of people from a certain 

area has a sense of identity and are willing to cooperate (Head, 2007). This sadly is not the reality since 

communities are heterogeneous in nature, consisting of individuals of different race, gender, and their 

own set of cultural characteristics (Ramphele, 1991). This is very much the situation in a diverse country 

such as South Africa in which communities are further marginalised because of the past regime and the 

current socio-economic status. Whilst there are many approaches to community development that are 

currently advantageous to the Western world, there is a call for radical transformation and the need for 

alternative ways to satisfy healing and living in Africa (Escobar, 1995).

There are different strategies used as tools to develop communities, ranging from sport (Skinner et al., 
2008) to art (Kay, 2000) and health education (Noorbhai, 2013; Noorbhai et al., 2014) which are applicable 

to different communities. Though many of these strategies overlap one another, there are two distinct 

categories, namely: the needs-based approach and the asset-based approach. The needs-based approach 

focuses on conducting a needs analysis identifying problems and solutions in communities (Kretzmann & 

McKnight, 1993). This approach is much needed in disaster areas filled with conflict and those who are in 

need of basic humanitarian aid. However, if this strategy is carried out in a marginalised community, it does 

not contribute to empowerment, which is the emphasis of all community development programmes. It 

rather weakens the relationship of the individuals in the community to build confidence in identifying its 

own problems and solutions. With a needs-based approach the main stakeholders involved, such as NPO/

NGOs, are provided funding based on addressing this problems, rather than building social capital and 

empowerment (Binns & Nel, 1999). The alternative approach that seeks to move towards empowerment 

is the asset-based community development approach.

The asset-based approach to community development: An innovative strategy, namely the asset-based 

approach to develop communities, emerged as a way for communities to actively drive the development 

process by identifying existing assets in the form of social capital. This social asset, which is sometimes 

not recognised, draws on the attention of the local knowledge, skills and resources of the community that 

fuels local associations and informal networks and stores goodwill and obligations (Mathie & Cunningham, 

2003). As opposed to the needs-based approach, by building on social capital, the relationship between 

citizens is strengthened by sharing of skills, assets, personal attributes and has the potential to drive 

sustainable livelihood. As such, this strategy further enables prosperity and trust beyond the local 

community (Putnam, 1993). Though this approach has many benefits it also has a few barriers. 

The question remains whether building social capital through the asset-based approach can contribute 

to social equality. In South Africa, this question becomes increasingly important because of its history, and 

although this approach allows the relocation of power from the stakeholder to the community, there are 

several challenges. Firstly, we have identified that communities are complex and for this empowerment 

to occur, the environment must be enabling. Secondly, communities must be able to conduct their own 

development and may rely on stakeholder involvement, should inclusive participation not be fostered. 

As such, because of the many marginalised communities in South Africa, social capital becomes a main 

focus for community development (Mathie & Cunningham, 2003). Taking into consideration the above 

challenges, the argument by Escobar (1995) becomes increasingly clear in that further investigation into 

transformative strategies are required to develop South Africa as a community. In addition, there is a 
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call to focus on capacity-building rather than the practice of community development (McGinty, 2002). 

Sustainability is often a term used in NPO/NGO work, and in order to promote this within communities 

there requires a strategy that effectively implements this aspect.

2. THE HUMANITARIANS
Established in 2014, The Humanitarians is a registered South African organisation (NPO 135 447) aiming 

to create a sustainable and innovative society by empowerment through five main identified focus areas 

(The Humanitarians, 2015). These areas include health, education, sustainable living, innovation, and 

sport which is all measured through research (Figure 1). The rationale behind the organisation began 

with the realisation that community needs are vast. However, empowerment is the key to sustainability 

and nurturing innovation. The organisation is unique in that it focuses on avoiding toxic charity striving to 

build upon social capital within marginalised communities in South Africa. The approaches to empower 

communities are also unique in its design and implementation, such as that of the Biokinetic Humanitarian 

Project (Noorbhai, 2013) and Sustainable Dialogue, to name a few (The Humanitarians, 2015). 

The approach to community development has been firstly influenced by the novel technique of 

‘Sustainable Dialogue’ (SD). This technique is a process where the team facilitates events to have the 

conversations needed to build connection, listening, reflection and action in a space to share, think and 

engage. These groups meet once per week to discuss issues of concern which could include racism, 

sexism, being yourself, children, education, community, drugs, gangsterism and other issues commonly 

shared. One of the main objectives of this approach is to sustain a conversation regarding various aspects 

of life, or pertinent issues and challenges within the community or their lives. Largely influenced by SD, 

the community development approach stems from an asset-based strategy aiming to address the several 

challenges outlined above. This innovative strategy not only evokes a sustainability of social capital but 

sets the foundation for further effective community development. 

3. THE ONE-PERSON-INITIATIVE
The One-Person-Initiative (OPI) is a novel community engagement strategy that evokes a sustainable 

difference for various individuals and classes of people. There is much emphasis (as we experience on a 

daily basis) on stereotypical behaviour and ‘appearance judgement’. 

The objectives of the OPI are therefore twofold: (i) to eradicate the barrier or guard between two or more 

complete strangers and embrace a sense of calm and how to be approached, without any expectations 

or anxiety; and (ii) to accept others in your immediate circle and tackle your inner guilt of selective 

socialisation.
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Figure 1: Organogram of The Humanitarians showcasing the focus areas (Reproduced from The Humanitarians, 2015)
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4. APPLICATION OF THE ONE-PERSON-INITIATIVE
The Humanitarians organisation uses the OPI as a strategy (Figure 3) for both community development 

and community engagement in various settings. Here we present a few examples of the communities in 

which this novel strategy has been used in.

4.1 Disadvantaged setting: rural, urban and marginalised communities
In South Africa, there are many poverty-stricken areas (Aliber, 2003) and choosing an area can be 

challenging since we would like to help all communities. The area of Bonteheuwel in Cape Town, South 

Africa is of particular interest to the organisation since it is a ‘forgotten community’. This small community 

consists of both a rural and urban settlement and is plagued by violence and poverty. Despite this, the 

community and local schools strive to empower themselves. Although there is a NGO that works in the 

area, it is based upon observation and interaction that their efforts do not reach the entire community as 

a whole, as well as contribute towards the needs of the community. 

 
 

_________________________________________________________________________________ 
Page | 41   

Figure 1 shows an example of a population group of 60 million (which South Africa’s 
population is fast aproaching) and how each person can make a significant impact on the lives 
of others. It is not impossible to recruit and train 10,000 change agents. According to Audrey 
Hepburn, “the word (impossible) itself says I’m possible”. A good example of change agents 
(10,000 which is a marginal 0.016% of the population) can be youth at colleges and 
universities around South Africa (or any other country). Each day, we need to develop a 
culture for many people to try and help and serve five to ten people daily. If we can do that, 
then many of the challenges currently faced in South Africa and abroad can be alleviated. 
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Figure 1 shows an example of a population group of 60 million (which South Africa’s population is fast 

aproaching) and how each person can make a significant impact on the lives of others. It is not impossible 

to recruit and train 10,000 change agents. According to Audrey Hepburn, “the word (impossible) itself says 

I’m possible”. A good example of change agents (10,000 which is a marginal 0.016% of the population) 

can be youth at colleges and universities around South Africa (or any other country). Each day, we need 

to develop a culture for many people to try and help and serve five to ten people daily. If we can do that, 

then many of the challenges currently faced in South Africa and abroad can be alleviated.
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When deciding to conduct Humanitarian work, this strategy allows the team to engage and effectively 

empower individuals primarily driven by the community. Even though The Humanitarians visits this 

community regularly, the approach is used every time in order to increase the relationships and inspire 

the sustainability of the approach. The vital question whenever engaging in community development is: 

how can you develop the community if you do not know the prospective individuals in that environment? 

This strategy reminds one that humanity comes first and not the gesture of solving the problem. Simply 

put, each team member would aim to engage and interact with at least five to ten people of different 

gender and race on life itself. This would entail a 10-minute informal conversation on the person and their 

life (Figure 3). Once completed, the next step would be to increase the relationship between neighbours/

citizens. It is hoped that once the commonality of humanitarianism is shown, the sustainability of 

building connections and social capital will be easily implemented, since passion is put before the 

practice or supercedes certain values and principles. This strategy can also be used in communities that 

are marginalised.

Such areas that are untouched or overlooked are often the areas that require the most assistance. An area 

that is brought to mind is the central business district of Cape Town. One may think that given the nature 

of the area, there would not be any communities in need of development. The Humanitarians was able to 

engage with communities by using the OPI in the hope that the individuals would be reminded that they 

are not forgotten. This was achieved in conjunction with a campaign aiming to provide nutritious sources 

of food. It was shown that once individuals were respected and given just a minute of ‘healing and living’ 

within a conversation, the hostility was removed and they were more open to empowerment. 

This finding was apparent when The Humanitarians spent time in Kleinmond, Western Cape. Kleinmond 

is a coastal town in the Overberg region of the Western Cape in South Africa. Although a small town, 

it was interesting to note that communities were divided, given the harsh Apartheid regime in which 

individuals suffered. The area was visited by The Humanitarians a year ago and upon return it was found 

that the area contained increased individuals of different races and gender. When the OPI was initiated, 

the team sought out to engage 10 members in each of different race and gender, and were tasked to 

share a photograph with them.  It must be noted that the strategy was used to simply engage with the 

community and not with humanitarian aid or development in mind as an objective. Several Humanitarians 

were dismissed by the community before they had even begun to engage with the individuals. The 

community had attained the assumption that The Humanitarians had an agenda and/or were in need of 

materials. This assumption was further confirmed when the team were approached by policemen whom 

had thought that the team were ‘trouble-makers’. 

Upon completion of the engagement, experiences were shared amongst the team and was well received 

in general. It must also be noted that the strategy has benefits for both stakeholder and as a means to 

develop communities. The Humanitarians had utilised the strategy as a team-building exercise and to 

encourage the team to engage and inspire them to continue the sustainability of this approach in their 

workforce. 

Given these experiences it would prove useful in investigating to what extent this strategy empowers 

individuals and the impact it has on communities. Through the Research sector of The Humanitarians, it 

is envisaged that this can be achieved in order to show the effectiveness, and inspire other organisations, 

and more importantly humanitarians, in using OPI as a community development strategy. 
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4.2 Educational institutions
Given that the term ‘community’ is complex in nature as discussed above, the OPI becomes a potential 

strategy to engage and develop social capital within educational institutions. The Humanitarians have 

used this strategy in tertiary institutions to foster and build relationships among individuals. Initially it 

can be challenging and individuals are resistant to engage, but even a small gesture like a smile can start 

a conversation. In the same capacity, organisations and institutions can use OPI to promote community 

engagement (CE) which is embedded as social responsiveness in Higher Education in South Africa (Hall, 

2010). 

Though there is current debate on measuring the effectiveness of such approaches, we must not forget 

that we are all humans first and that passion should be put before principle (Simpson et al., 2003).

5. CONCLUSION
We provide an innovative community development strategy that aims to increase social capital 

and empower individuals. It is of particular value for SA given the socio-economic status and current 

challenges that the country faces. It is a strategy focusing on humanity and that the simplest of actions 

can bring the greatest reward no matter one’s individuality. The OPI sets the foundation for the next step 

towards empowerment, not only for NGOs but institutions and stakeholders alike. With the first World 

Humanitarian Summit taking place in May 2016, it is hoped that this strategy can inspire humanitarianism 

and empowerment. We believe that such a strategy should be used in order to remember that passion 

comes first before principles and that empowerment enables communities to thrive and conduct more 

activities. Current arguments suggest that CE is more of a publicity stunt as it cannot be measured. 

Figure 3: The One-Person-Initiative strategy to engage with communities and foster community development
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We argue that more organisations should work with NPOs and focus on measuring the effectiveness 

of their work in a similar manner to The Humanitarians to show the potential for sustainability and 

productivity. Further research should look into this strategy across South Africa and Africa as a developing 

nation to establish its effectiveness to develop communities and embrace the ethos of humanitarianism. 
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ABSTRACT
This paper focuses on how Education can be used to train and expose learners to different knowledge 
areas and skills in various sectors of employment. Technical and Vocational Education and Training (TVET) 
can be used to transform students in a way that they acquire the much-needed knowledge and skills. 
We are living in a competitive world that demands people to continuously sustain their skills and portray 
a positive attitude and knowledge so that they can be competent in contributing to the economy. The 
development of TVET curricula should address people-centred development for those (a) who are already 
absorbed by the market, (b) those with skills and qualifications who are still looking for employment 
opportunities, and (c) the youth possessing neither skills nor qualifications. To improve the economy of 
the country, it is important for the government, together with the private sector, to establish programmes 
for school drop-outs. These programmes shoud offer technical skills and knowledge so that drop-outs 
can also play a role in growing the economy of the country. 

The current education system makes it difficult for a dropout to progress towards a career. ICT innovation 
has the influence to contribute to formal and non-formal vocational training. The adoption of innovative 
ICT approaches needs to play a vital role in TVET centres. Youth who are employed full-time do not find the 
time to physically attend training courses, and those willing to attend are disadvantaged due to distance 
to training venues. Technology should be rooted and at the forefront when developing TVET curricula. 

This paper provides TVET institutions with knowledge on adopting technology tools to provide training 
and content. It furthermore creates new knowledge in the theory of technology use in TVET, and addresses 
the critical role of technical education in developing skills among young people. The literature review 
has been written to draw discussions, introduce a proposed model and lead to viable conclusions. The 
paper furthermore focuses on the fact that most students in South Africa have more access to mobile 
devices than to computers. They subsequently access the Internet on their mobile phones more often 
than on computers and other electronic devices. TVET centres need to utilise tools which are readily 
available to students to enhance teaching and learning, especially since students are already using these 
technological devices and hence do not require any training on using mobile platforms. 

Keywords: Development, Youth, Innovative ICT, Training and Education, TVET.

1. INTRODUCTION
In this paper the researcher explores the importance of innovative approaches to support Technical and 

Vocational Education and Training (TVET), focusing on the development of the youth-employed, youth-

unemployed and youth at school. The TVET sector plays a crucial role in developing the youth through 

education and training. South Africa is a country full of possibilities like most developing countries. 
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However, the possibilities are not disseminated to most youth, and this leads to poor participation of 

youth in the economy (DTI, 2013). There should be a visible partnership between post-school institutions 

that include TVET centres in ensuring the delivery of training and education that will assist in accelerating 

the development of youth in scarce skills fields. 

The advancement of sustainable development for the youth includes keeping pace with refining the 

values and quality of life without trying to solve the ‘now’ problem with what may have a negative impact 

on future generations (Majumdar, 2012). The development of the economy is important in advancing 

sustainable development, because it is through development of the economy that youth can be absorbed 

by the markets. The needs of the previous youth in development are different to the needs of the current 

generation, therefore the development of policies and strategies for the current development of youth 

should not affect the forthcoming generations in achieving their needs (Majumdar, 2012).

The establishment of the Department of Higher Education and Training (DHET) in May 2009 was to 

administer the post-school education and training system in South Africa (DHET, 2014b). There are fifty 

public TVET colleges in South Africa according to the Research Agenda 2014-2017 report (DHET, 2014a). 

DHET is faced with a huge responsibility in making sure that access to education and training for South 

Africans meets the needs of the people. DHET (2013) emphasises the importance of expanding education 

and training to the people, improving the quality of education and training offered to the people, and 

a strong bond between the workplace (market) and education and training institutions. A continuous 

engagement between the market and TVET will enable the TVET sector to re-engineer the programmes 

they offer to ensure the training of scarce skills and what is in demand in the market. 

TVET centres have an important role to play in educating and training the youth of the country that 

will afford them a better opportunity to be absorbed by industries. The TVET sector has a wonderful 

opportunity to offer education and training to youth that dropped out of school. This is the youth who did 

not complete their basic education, and those who dropped out of post-school education. Unemployed 

graduates can be offered continuous training so that they can enhance their knowledge and skills 

while still seeking to be absorbed by the market. The youth-employed can attend courses offered by 

TVET to enhance their knowledge and contribute to their development, and in the process benefit the 

organisations that employed them. TVET also has the opportunity to offer training in entrepreneurial 

skills to the youth passionate about being entrepreneurs. It is these successful entrepreneurs who absorb 

the unemployed youth into their SMMEs, and subsequntly reduce unemployment and contribute to the 

growth of the economy.

TVET centres also have an opportunity to contribute to the research outputs of South Africa in terms 

of focusing on creating new knowledge and publishing scientific papers in the field of TVET. This will 

contribute to the research output from universities and other research organisations in the country. In 

addition, the contribution of TVET to youth-employed, the unemployed and drop-outs may be modelled 

into case studies to indicate the impact of TVET on the development of the youth in the country. In a 

similar way, the effectiveness of ICT innovations in TVET may be a research focus area for other researchers.
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2. LITERATURE REVIEW

2.1 Youth: Education and Training
The National Youth Policy 2009-2014 (The Presidency, 2009) describes youth as people falling in the age 

group of 14 to 35 years, whereas the African Youth Charter defines youth as people between the ages of 

15 and 35 years. It is disturbing that in all nine provinces in South Africa the rate of youth unemployment 

is more than double that of adults (Statistics South Africa, 2014). There is also much unevenness in the 

classroom and boardroom in terms of youth compared to adults, gender and ethnicity. This should raise 

the eyebrows of national and provincial legislatures and government leaders as it will have a negative 

impact when the adults retire and the youth must take over with no extensive experience. The South 

African population consists of high margins of youth compared to adults. It is for this reason that the 

importance of TVET centres among other institutions to provide training and education to the youth, is 

stressed in this paper. The negative effects of the continuous increase in youth unemployment may lead 

to vulnerable youth taking uncalculated, potentially harmful risks, leading to youth not practicing good 

governance principles. 

Most of the countries in Africa, like Nigeria, have experienced high youth unemployment, as the youth 

are not easily absorbed by the labour markets in high margins (Okafor, 2011). Most unemployed youth 

are unable to be absorbed by the markets because they do not possess the skills and knowledge needed 

in the competitive workplace. Labour markets in most countries cannot cater and absorb every young 

person, so the importance on entrepreneurship is critical. Young people must also have the capabilities 

of starting businesses that will employ other young people. TVET centres must look at ways in which they 

can cater for aspiring entrepreneurs and creating a favourable environment that will make young people 

want to kickstart their own businesses.

It is important to have inclusive policies addressing the development of youth in a post-democracy South 

Africa. This could assist in dealing with the gap among advantaged and disadvantaged youth, and youth 

affected by the pre-democracy system (The presidency, 2009). The National Youth Policy 2009-2014 is 

an important document for South Africa, being part of the international trend of formulating policies 

inclusively meant for changing conditions of youth in the 21st century. The national Youth Policy 2009-

2014 has unfortunately not been fully implemented. Often such policy documents are not implemented; 

at the time of implementation the government is under new administration, which then spends years 

reviewing before taking a decision to implement or improve the policy. 

The ability to change, adapt and be flexible is important to the advancement of sustainable development 

(Majumdar, 2012). TVET should attempt changing the mind-set of most young people who believe they 

do not need to be upskilled or qualified to become a successful entrepreneur. It is difficult to change the 

beliefs and attitudes instilled in the South African youth. However, this does not imply that nothing can 

be done. It is through continuous awareness that people learn to change their mind-set and behaviour. 

Sustainable development depends on the ability of growing the economy and allowing sufficient numbers 

of people in the communities to participate.

Education is essential in developing the youth of any nation. Progress over the past two decades in 

South Africa has been measurable, however, there are challenges continuing to affect the development 

of youth, including inequalities in education institutions as well as poor quality and lack of resources 
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in schools (Ngcaweni & Moleke, 2007). The current state of the South African education system and 

strategies employed by the Department of Basic Education to address challenges include quality of basic 

education and equipping students with the best information (Ntombela, 2013). A research study by the 

International Labor Organisation (2006) argues that the transition from either basic education or post-

schooling to the market is important in the economic sustainability of the youth.

2.2 Technical and Vocational Education and Training (TVET)
The youth on the African continent are experiencing frustrations as a result of poverty and unemployment, 

including those with post-school education. These are difficult times for the youth of this generation, 

including graduates who still cannot be absorbed by the markets. Young entrepreneurs are frustrated 

as they face red-tape when attempting to secure funding for their businesses. Corruption is another 

challenge for youth to successfully benefit as small and medium business entrepreneurs. 

TVET has played an important role in countries such as Bangladesh in developing and empowering 

people (Raihan & Han, 2013). Globally, TVET centres should meet and share ideas to assist one another 

in strengthening their roles in a world driven by technology. TVET centres should look at how best 

technology can be used in education and training to reach most youth and facilitate the transfer of skills 

and education. 

TVET has an important role to play in giving hope to those affected by poverty and in mitigating the 

high number of unemployed youth (Akpomi, 2009). It is through educating and training the youth that 

the unemployed will better their chances of being absorbed by the labour market as they will possess 

skills and knowledge needed in the workplace. Oseni (2011) emphasises that the quality in education and 

training is important in the development of youth. The education system should be at the forefront when 

there are engagements involving the development of youth.

African countries need to focus primarily on the education and training of youth in scarce skills, irrespective 

of gender. Commitment from the government is important in advancing youth development. The 

willingness to change the attitude of youth in relation to skills, need to be visible. For example, the Human 

Resource Development Council of South Africa (HRDCSA) (Diko & Meyiwa, 2012)  is tasked with delivering 

a proficient human resources model to improve conditions related to the employment of teachers for 

South Africa by 2030. African countries also need to acquire skills that highly-developed countries possess 

and Africa is in need of. There should be an agreement in terms of how super-developed countries can 

train and contribute to African countries. Most African youth possess skills, hoewever not the scarce 

skills which could afford them the opportunity to participate in the economy of the country. TVET could 

adopt vulnerable youth graduates who are not being absorbed by the market for reasons of their field of 

qualification not being in demand, or the quality of the education not being on standard. 

2.3 Technology in Education and Training
With the power of ICT, innovative TVET centres have the potitial of reaching a high volume of the youth 

regardless of issues related to distance. TVET has a critical role to play in offering training to the youth of 

the country in making sure they contribute to eradicating the high number of unskilled youth. The use of 
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ICT innovation in vocational training is important in strengthening the competency of young people in 

the labour market. 

Technological innovations offer the wonderful opportunity of increasing and disseminating education and 

training to the youth irrespective of distance between students and their facilitators. TVET centres may 

be used by unemployed graduates to enhance their skills, especially those skills related to technology, as 

technology is forever changing. The quality of education and training is important to achieve excellence 

in human resource development by increasing the use of technology and investing in educational 

infrastructure (Common African Position, 2014). Infrastructure and technology play a key role in the 

present generation to increase youth development through education and training. 

TVET together with other post-school education and training institutions are primary agents in advancing 

sustainable development among the youth, and increasing the capacity of youth with much-needed 

skills. The youth has access to technology gadgets which includes smart mobile phones and tablets.

2. METHODOLOGY
In this paper the researcher used extensive secondary sources of data which include books, journals 

and information from Internet websites relating to the adoption of ICT innovation in TVET and the 

advancement of young peoples’ sustainable development. 

This paper adopted two theories, namely context awareness and neo-liberalism. Context awareness 

was established in the 1990s on the basis of the interactions of people and computers with technology 

(Aryana, 2008). Context awareness theory is defined as:

“…any information that can be used to characterise the situation of an entity (person, place, or object) 

that is considered relevant to the interaction between a user and an application” (Dey, 2001).  

In this paper the researcher inestigated how students learn using technology in education, and how TVET 

can use ICT innovatively to expand the interaction between facilitators and students. 

The paper also relates to the neo-liberalism theory as it is a theoretical paper investigating the adoption 

of ICT innovatively in TVET, and advancing sustainable development to assist with addressing issues of 

young people development and contributing to job creation. The theory of neo-liberalism is the ethical 

responsibility of people to position and re-engineer their lives in making sure the participation of people 

in the labour market is maximised, and the aspiration to strengthen the labour markets (Harvey, 2005, 

cited in Okafor, 2011). Okafor suggests that youth who are not participating in the market end up being 

involved in offensive activities which include taking part in criminal activities, abusing alcohol, and 

looming around the streets day and night. 

3. DISCUSSION
Inequality is a major problem affecting the youth even after more than two decades of democracy in South 

Africa. The TVET sector should provide training programmes that cater for a variety of students. Students 

are uniquely different in nature, therefore the TVET sector needs be in a position to serve students of 
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different capacities and abilities. The youth should be moulded through TVET centres as they are the 

future of the nation. TVET must serve as alternative for youth who cannot be absorbed by universities 

and further education and training (FET) colleges. TVET centres should focus on who they are, where they 

want to go, and what important role they can play in their communities.

The TVET sector needs to contribute to the technical education needed to meet global needs and 

demands. This requires government to adopt policies that are related to behaviour. ICT innovation may 

afford students the opportunity to interact globally and acquire knowledge and training from highly-

developed countries. It is equally important for underdeveloped and developing countries to do something; 

if no changes are made to TVET programmes that do not respond to the needs of the communities, the 

situation is likely to worsen.

3.1 Impact of ICT to advance development in TVET centres
The increasing use of computer 

technology and the Internet affords 

TVET a wonderful opportunity to 

reposition and enhance the way 

training and education can be 

delivered to students. TVET centres 

could blend technology with the 

traditional ways in which they provide 

technical skills and knowledge. TVET 

curricula will have to respond to the 

needs of the economy and people; it 

should allow students easy adaptation 

to changes influenced by what is 

needed in the markets. This generation 

of students enjoys ‘chatting online’ 

more than being in the classroom, 

mainly because there is no face-to-face 

intimidation (Van Rooyen & Matli, 2014; 

Matli, 2015).

The rapid change and evolution of technology has changed the way people grow their economy from 

previous eras. Technology has affected how people plan, organise and manage the development of 

the economy, and technology has opened doors to expand the development through technological 

initiatives. Therefore, the investment in technology infrastructure is important. Most underdeveloped and 

developing countries do not have the sound technology infrastructure highly developed countries have. 

The use of ICT innovation in TVET has the potential of reaching high number of the students who are 

fascinated by technology.

The use of ICT in most developing countries has had a positive impact, but in other countries the adoption 

of e-learning has been a challenge (Bose, 2003; Asia-Pacific e-Learning Alliance, 2002, cited in Raihan 

& Han, 2013). It is the view of the researcher that there are numerous factors affecting the efficient and 

Figure 1: Tehnology use in TVET centres
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effective use of e-learning in most countries, especially underdeveloped and developing countries 

compared to highly-developed countries. The challenges include poor Information and Communication 

Technology infrastructure. 

Technology has become a key driver in developing and sustaining the new global market.  Government 

leaders cannot change the minds of youth not interested in education and training, but could look at 

the option of providing a favourable environment for those interested. The lack of Internet access is a 

major challenge for most countries, especially those that are underdeveloped. However, it is important 

to highlight the initiatives in South Africa to increase broadband speed and extend broadband to 

remote areas lacking the infrastructure to support access to the Internet. As much as e-learning requires 

participants to access the Internet, there are other challenges such as electricity access and computer 

illiteracy that may influence the effectiveness of e-learning.

Due to the evolution and constant enhancement in technology, it has become important for people 

to continuously bring their skills up-to-date by attending training and enhancing their educational 

knowledge. TVET centres should increase training of the number of youth without skills needed in the 

market, but there may be challenges contributing to training youth with no skills (Alam, 2008). These 

challenges include the challenge of TVET programmes reaching out to all the youth in need of training. 

3.2 Development of youth out of school

 

Figure 2: Youth out of school

TVET should mediate in the empowering and reincorporation of youth who have dropped out of school, 

and those disadvantaged because of their family and community background (The presidency, 2009). 

It is important that disadvantaged youth who are capable and have the willingness to participate in 

economic growth, are given attention. TVET centres need to be utilised to provide the much-needed 

skills in the communities. These skills include continuous training of teachers in the use of technology in 

education. TVET centres should be centres where teachers from different schools meet and share their 

teaching frustrations, and in the process solutions may arise to help one another.
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Government could make TVET centres attractive to the youth as an alternative place to further their 

education, enhance their skills, and address basic skills in demand. The TVET sector should afford a second 

chance of upskilling dropouts so they can also contribute to their economic development. TVET should 

provide an enabling environment to dropouts to build their self-esteem and gain confidence. Confidence 

could allow the youth to have a positive mentality in their personal development and in developing their 

individual identity (Ngcaweni & Moleke, 2007). What could (or should) be done with dropouts? TVET 

should develop training programmes which provide them with skills, and ensure sustainability of the 

development of dropouts.

3.3 Efforts to address unemployed youth

 

Figure 3: Youth not employed

Young people ought to be important participants in the ever-changing labour market and the world 

influenced by technology as they are the future of their nations. Young people need to be absorbed into 

the labour market in order to keep the labour mechanism going when adults retire from the workplace. 

It must be worrying to nations having fewer young people in their organisations and businesses, as this 

will affect their smooth running and future productivity (Okafor, 2011). The high rate of unemployment 

amongst young people will have a negative impact on the advancement of sustainable development in 

the future. The share of world unemployment is moderately increasing and people without employment 

was at 6.3% in  2007 (ILO, 2007). There has not been much change in economic growth from 2007 to 2011, 

but the rate of unemployment has increased since 2007.

The youth-unemployed are often those with less experience and skills in the economic mainstream fields. 

Just about 86% of youth-unemployed do not have post-school education. 
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Work experience is another challenge for the youth (DTI, 2013). The labour market prefers youth with 

sufficient educational background and experience, and this becomes a challenge for students who 

possess post-school education but do not have work experience.

The South African government and policymakers need to address the worrying challenge of youth 

unemployment, more so because the youth constitute more than 41% of the national population and 

less than 6% of them participate actively in entrepreneurial ventures (DTI, 2013). 

The prolonged problem of youth unemployment is disturbing as it includes a large number of graduates 

produced annually by higher education institutions. It is stressful for graduates, after obtaining a 

qualification, to not find employment (Okafor, 2011). Reasons for this include graduates holding 

qualifications that do not encompass scarce skills and are thus not in demand in the workplace. Higher 

education institutions should therefore align their programmes with what is needed in industry and 

commerce to ensure their graduates are competitive in the workplace. TVET can play a role in enhancing 

the knowledge and skills of graduates by offering unemployed graduates short courses that will better 

their chances to gain the needed skills in the workplace. ICT will help in making sure TVET reaches and 

offers the same training to high numbers of those graduates who are still looking for jobs. With Internet 

access, the participants do not have to be physically at the TVET centres. 

3.4 Continuous development of employed youth
Technology in education and training has a wonderful opportunity to bring training to the people, and not 

people going out to be trained. The youth-employed are faced with the challenge of being competitive 

and being at the forefront in their different fields in industry. The adoption of innovative ICT approaches 

that provide tools for the youth at work is very important, as it will afford young people the opportunity 

to enhance their knowledge and skills without taking days off from their workplace. 

Most developing countries are not able to fulfil job creation in growing the economy. This has a negative 

impact on the employment rate. The South African economy has not been able to create jobs at the 

pace necessary to reduce the extremely high unemployment rate. In South Africa, youth make up 71% 

of the unemployment rate. It is critical for government to partner with other stakeholders to combat 

the unacceptably high number of youth-unemployed. The effectiveness of TVET would focus on skills in 

demand in the market place and offer training and education to the young-unemployed so as to allow 

them to have better chances of securing employment. The Habitat III National Report (2014) indicates 

that from the 71% of youth who are unemployed, 53% are black youth aged between 15 to 24 years. 

These young people come from families that have not had a breakthrough after the Apartheid system 

that disadvantaged them. Government should therefore provide platforms that will enable the youth 

to compete and be competitive in the economy. It is through education that the lives of the youth who 

become frustrated due to their family and community background, will have a better future. 

3.5 Advancing development of youth at schools
It is important for the Basic Education Department and institutions of higher learning to have curricula 

that are aligned to the labour market and complement one another. 
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Figure 4: Youth at school

The transition from high school to post-school education life is described as a complex process, especially 

for first-year students (Sharma, 2012). Post-school education should have support systems in place to 

assist with the transition of students at first-year level, supporting them in their personal growth and 

development as they become adults in society (Sharma, 2012). Students are negatively affected by the 

knowing that they might be rejected in the process of trying to fit into a different environment (Walton 

& Cohen, 2007). A student from a disadvantaged family background is likely to feel rejected when trying 

hard to fit in with other students from advantaged family backgrounds and modern high schools.

South Africa is faced with the challenge of having youth in need of education, training and experience. 

However, the skills and training most students need are not relevant to what is required in driving and 

developing the economy (DTI, 2013). DHET should therefore foster universities and TVET centres to 

continuously enhance their curricula to address what is needed in the economy in order to make students 

competitive. 

In order to advance sustainable development in the midst of the current crisis of a high number of youth 

not participating in the economy, higher learning institutions, FET colleges and TVET centres need to 

drive programmes that promote entrepreneurship. For example, the Artisan programme should include 

Entrepreneurship as one of the modules. This will broaden the mind and attitude of students that they 

do not only have to wait to be employed by someone else, but they can establish their own businesses 

and become the employer.

Students in public schools are at a high risk of not gaining access to universities and having resources to 

establish their own businesses. Students from private schools are often resourceful in terms of funding 

and information which places them in the advantageous position of being able to successfully develop 

themselves. The TVET sector has the responsibility to contribute to the lives of the majority of students 

who are in public schools as most students from public schools lack finances to further their goals and 

educational dreams.  



52

Finance is a bottleneck for most students who manage to complete their basic education with results 

that meet university entry requirements. The National Student Financial Aid Scheme (NSFAS) plays an 

important role in supporting needy students to further their studies post-matric. However, more research 

is needed on the NSFAS system as over the years there have been students most in need of funding 

being rejected, and those that could afford post-school education, gained access to funds. This has been 

caused by corrupt practices by some students and other stakeholders involved in the process. Educational 

institutions have the responsibility of teaching students basic principles of what is right and wrong, as 

there are students at post-school level who lack the knowledge of discerning right from wrong. This is very 

important as students will apply these principles throughout their lifetime. There are numbers of NSFAS 

beneficiaries who do not think of paying back the money that assisted them when they needed financial 

assistance. After completion of their studies, most of the students who benefitted from NSFAS have the 

responsibility to go back to their families and uplift their siblings, families and themselves. It therefore 

becomes difficult for them to pay back NSFAS funds while they have to contribute to their household.   

TVET programmes need to be designed to accommodate students who do not know anything when 

they walk into the centres for the first time. At the same time, other programmes should be designed to 

offer training to students who come to the centre to enhance what they already know. With technology—

among other resources—fully available, we can no longer assume students come to the classrooms with 

no knowledge, and that the lecturer knows it all. 

The is much pressure for youth at school, coming from a disadvantaged family background, to succeed. 

Often youth turn to relationships with much older partners (‘sugar partners’) who can assist them financially. 

This type of relationship frequently involves multiple partners placing the student at risk of contracting 

diseases such as HIV/AIDS. The government is trying to provide all that is necessary for disadvantaged 

students to further their post-school education with stress-free finance, but many students, due to the 

societal pressure, go out to fulfil their own wants. 

3.6 Readdressing youth in the cross-cultural urban and diverse areas
Gauteng, the economic hub of South Africa, has developed not only towns and urban areas, but also well-

developed townships. However, urban pressure is continuously affecting the measurement of progress. 

The province plans according to what they have, not knowing how many people will be moving to the 

province permanently or temporarily every day. The Gauteng working population increased from 8,1 

million to 9,2 million between the period 2008 to 2014, of which most were youth in the age group 20-39 

years (Statistics South Africa, 2014). 

There has however been measurable progress made in living standards and urbanisation, especially in 

provinces such as Gauteng. Ekurhuleni is one of the three metropolitan municipalities in Gauteng and 

one of the eight metropolitan municipalities in South Africa. According to Statistics South Africa (2011), 

Ekurhuleni is extremely urbanised with 99.4% of the population living in urban settlements ranging from 

informal settlements to elite urban residential suburbs, with a number of large urbanised townships. The 

population of Ekurhuleni is 3 178 470. From the age group 20+ years, 3.6% of them have not completed 

basic education, 35,4% have completed basic education (Matric), and only 14.6% have accessed higher 

education (Statistics South Africa, 2011). However, youth unemployment and inequalities remain 

challenges. 
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According to the South African National Development Plan (NDP), in the year 2030 there is an estimation 

that the urban population will have risen by 7,8 million people (Habitat III National Report, 2014). A portion 

of the 7,8 million people will be seeking post-school education in urban regions. It has thus become crucial 

for the government to plan extensively for urbanisation. Higher education institutions have experienced 

an increasing number of first-year students from rural to urban areas in the past decade.

3.7 TVET as enabler and supporter of entrepreneurship and start-ups 
The increase in entrepreneurial skills among the youth is important. Financial institutions and 

entrepreneurial initiatives have a role to play in making access easy for the youth (Common African 

Position, 2014). The government and private entities need to increase capacities to allow beginners in 

entrepreneurship succeed and operate to their full capacity. The use of ICT may be used to inform the 

youth of different opportunities available for those interested in starting their businesses. ICT will enable 

information to be transmitted to a high margin of youth in society. 

African leaders need to stand together in changing the current systems that are influenced by  the West. 

Leaders should come up with policies and laws that relate to the African youth and in favour of developing 

the youth. African youth must be motivated and supported to form their own businesses, and the 

government should provide business to small developing enterprises. The entrepreneurship curriculum 

in FET colleges must prepare students to have the willingness to start their own businesses and sustain 

them (Ntombela, 2013). The education system must train students to aspire to be entrepreneurs from an 

early age, e.g. the importance of saving money and not being afraid to take risks in establishing businesses.  

It is important to develop youth with skills that grow the GDP of the economy. This includes skils in the 

areas of engineering, artisans, law and the finance arena, among others. Youth must be trained in one of 

the basic and important skills such as communication, especially those interested in entrepreneurship. 

Most youth lack confidence and cannot communicate their ideas. The education system must educate 

and train students to be entrepreneurs and employers, not necessarily to be employees. Government 

should support small and medium 

businesses so that they can expand 

their services, and in the process they 

will employ more staff and contribute 

to the growth of the economy. In 

a similar manner, entrepreneurs, 

especially black people in business, 

should have the skills required to do 

business processes fully. There is a 

tendency of black people obtaining 

tenders and then outsource all the 

work to be done to well-establish 

companies. That is a bad business 

practice because the black person 

who got the tender does not learn 

any skills and knowledge, but only 

generates money.  Figure 6: Entrepreneurial sessions
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If an international country wants to export anything from an African country there must be a contractual 

agreement that obliges that company to train a portion of youth from that African country. The government 

must ensure that African youth are trained by those international investors, especially those investors 

exporting African raw resources. The condition must be that international investors train the youth and 

make sure the youth are able to do all the processes that are involved in what they are exporting out of 

Africa. The social responsibility of international companies in South Africa is recognised, however, a lot 

still needs to be done especially in initiatives that involve youth development. It is important to create 

opportunities for youth through partnership with highly developed countries. 

3.8 Efforts to address youth in the rural and underdeveloped areas
TVET centres must penetrate into the rural areas and promote entrepreneurship among youth. Youth 

in the rural areas, especially those interested in entrepreneurship, must be given attention, especially 

because there are fewer than 2% that have engaged in start-ups of new businesses (DTI, 2013). It is through 

entrepreneurship that the youth in rural areas will develop their own communities.

The massive gap between the rich and the poor among young people in the country must be addressed, 

The widening gap will cause chaos in the future. TVET must play a role in developing poor people in the 

country. It is through such initiatives that rural areas and poor people can be developed.

Youth in rural areas face challenges which most youth in urban areas do not come across. This includes 

accessibility of services and opportunities (Ngcaweni & Moleke, 2007). Youth in rural areas often feel side-

lined by government initiatives. This then shortens opportunities for youth in rural areas to successfully 

participate in the economy. TVET must be used as a channel that absorbs most youth-unemployed, despite 

much of the attention being given to universities. TVET centres and FET colleges have an opportunity to 

contribute to the research and development in the country. 

4. CONCLUSION
It is difficult to measure the percentage of youth in school, youth-employed and youth-unemployed per 

province, because of the human movement. Some of the youth move from their villages in rural provinces 

to provinces with better opportunities for them, such as the province of Gauteng. TVET centres must be 

reorganised in a way that they meet the needs of that community. For this reason TVET centres must 

study the environment in which they are located so that they offer programmes that are in need in those 

communities. The adoption of advanced ICT will allow students to learn at their own place and at their 

own pace. 

It is critical for government policymarkers to involve the youth when they draft and adopt policies that 

affect youth. It is furthermore important that the involvement of the youth in policymaking constitutes not 

only the youth from political offices, but from other spheres such as churches and academic institutions. 

It becomes challenging if issues of academics are discussed without any inputs from them.

Quality is a problem not only for universities and universities of technology, but also for TVET centres. 

This is due to—among other things—lack of equipment and infrastructure. E-learning requires a good 
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infrastructure and Internet access, and currently this has a negative impact on most underdeveloped and 

developing countries. South Africa, like most developing countries is rich with data, but the knowhow 

is lacking. Raw data is often processed in  developed countries. The government and TVET leadership in 

developing and underdeveloped countries have to start the engagement with international organisations, 

especially highly developed countries such as the USA to offer training to their youth. Then those who 

received training would come and train others in their countries that lack certain scarce skills. This strategy 

may contribute in developing young people by training them internationally. 

The government should give incentives to youth they want to educate and train in scarce skills. Often youth 

want to know ‘what is in it’ for them if they have to do training in some field of education that is not of 

their interest, and incentives could motivate the youth. In order for TVET centres to be active contributors 

to sustainable development, it is important for TVET curriculum developers to revise curricula every three 

to five years and get inputs from experts in the field and alumni students.

REFERENCES

Akpomi, M.E. 2009. Entrepreneurship education for all students in higher education institutions in 

Nigeria: A means to sustainable development. Journal of sustainable development in Africa, 11(1).

Alam, G.M. 2008. The role of technical and vocational education in the national development of 
Bangladesh. Received 23 May 2007; accepted in revised form 27 March 2008. [Online]. Available: http://

www.apjce.org/files/APJCE_09_1_25_44.pdf.  

Aryana, B. 2008. Preliminary study to raise axial flow compressors up to the context-awareness 

standards. Aerospace Science and Technology, 12(7):515-523.

Asia-Pacific e-Learning Alliance. 2002. E-Learning and Best Practices. Technical Report.

Bose, K. 2003. An e-learning experience: a written analysis based on my experience with primary school 

teachers in an e-Learning pilot project, IRRODL, 4(2). [Online]. Available: http://www.irrodl.org/index.

php/irrodl/article/view/151/232. 

Common African Position. 2014. The participatory approach that led to the elaboration of the Common 
African Position (CAP) on the post-2015 Development Agenda. [Online]. Available: www.africa-union.org. 

Department of Higher Education and Training. 2013. White Paper for Post-School Education and 
Training. Pretoria: Government Printers.

Department of Higher Education and Training. 2014a. The Research Agenda 2014-2017. Pretoria: 

Government Printers.

Department of Higher Education and Training. 2014b. Policy for the provision of distance education in 
South African universities in the context of an integrated post-school system. Pretoria: Department of 

Higher Education and Training. 



56

DHET see Department of Higher Education and Training.

Dey, A.K. 2001. Understanding and using context. Personal and Ubiquitous Computing, 5(1):4-7.

Diko, N. & Meyiwa, T. 2012. The state of graduate teacher transition to the market. Working papers are 

preliminary works in progress. Publisher: HSRC-led consortium. 

DTI see The Department of Trade and Industry.

HABITAT III National Report. 2014. National report by the Republic of South Africa for the third United 
Nations conference on housing and sustainable urban development. 

Harvey, D. 2005. A brief history of Neoliberalism. Oxford: Oxford University Press.

ILO see International Labor Organisation.

International Labor Organisation. 2007. Global Employment Trends. Geneva: International Labor Office.

Majumdar, S. 2012. Integrating sustainable development in TVET curriculum. [Online]. Available. http://

citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.512.7263&rep=rep1&type=pdf.

Matli, W. 2015. The use of messaging service applications as an educational supporting tool in higher 
education institutions. Masters Dissertation. Vaal University of Technology, South Africa.

National Planning Commission. 2011. The National Development Plan. NPC: Pretoria.

Ngcaweni, B. & Moleke, P. 2007. The Youth outside the mainstream: a discussion document. 

Unpublished. Pretoria.

Nix, J., Rusell, J. & Keegan, D. 2008. Mobile learning/SMS academic administration kit. UK: Leonardo da 

Vinci.

NPC see National Planning Commission.

Ntombela, B. 2013. The role of the Human Resource Development Council of South Africa (HRDCSA) in 
2012/2013 Annual Report. Pretoria: HRDCSA.

Okafor, E.E. 2011. Youth unemployment and implications for stability of democracy in Nigeria. Journal of 
Sustainable Development in Africa, 13(1).

Oseni, A.I. 2011. Technical and Vocational Education: key to poverty alleviation in the third world with 

particular reference to Nigeria. Journal of Education and Practice, 2(6):64-68.

Raihan, A. & Han, S.L. 2013. Integrating web-based e-learning in TVET to enhance the literacy and socio-
economic condition for sustainable development of Bangladesh. Journal of Education and Practices, 
4(1). 



57

Sharma, B. 2012. Adjustment and emotional maturity among first year college students. Pakistan 
Journal of Social and Clinical Psychology, 10(2):32-37. 

Statistics South Africa. 2014. National and provincial market: Youth. 2014. Q1: 2008 to Q1: 2014. Pretoria.

The Department of Trade and Industry. 2013. Youth Enterprise Development Strategy 2013-2023. 
Creating New Business Opportunities for Young Women and Men in South Africa. Pretoria: DTI.

The presidency. 2009. The National Youth Policy 2009-2014. Pretoria: The presidency. 

Van Rooyen, H. & Matli, W. 2014. Using electronic interaction as an educational supporting tool in 

higher education: students perceptions on using M-learning and the lecturers’ reflections.  Journal of 
Education and Vocational Research, 5(2):33-42.



58

6.5 Management of Information Technology (IT) Implementation in the African Oil and Gas Industry: A 
Framework for IT Implementation

C Prince
Cape Peninsula University of Technology

Email: colinprince1966@yahoo.com

A de la Harpe
Cape Peninsula University of Technology

Email: delaharpea@cput.ac.za

C Cronje
Cape Peninsula University of Technology

Email: cronjej@cput.ac.za

ABSTRACT 

From the literature review and research done by the authors, it is evident that traditional management 
styles used in the African Oil and Gas industry are not suitable for successful IT implementation in the 
vibrant business environment within which the 21st century organisation operates and competes in. 
No single management approach seems to be adequate to address the macro, socio, economic and 
environmental forces faced by organisations in the new environment within which they need to operate 
in. The question to be asked is: what are the complexities of IT implementation organisations face within 
this new business environment? Furthermore, it needs to be understood why the IT department finds 
it difficult to respond to the demands of the organisation in a traditionally managed environment. The 
significance of this paper is its contribution to the existing body of knowledge, proposing a framework for 
practical application in solving real-world problems to the benefit of the African continent, its member 
countries, economy, industry, organisations and its people. This paper proposes a conceptual framework, 
supporting organisations to improve their success of IT implementation.

Keywords: Information Technology Implementation, Framework, African Oil and Gas Industry.

1. INTRODUCTION
As business complexity increases, organisations are pressured to make their processes more effective to 

respond to the changing macro, socio, economic and environmental pressures (Fisk, 2010). At the same 

time, shareholders expect sustainable growth in revenue and market share. Managing and sustaining 

the adaptability of such a complex system is challenging. As an enabler and transformer of business, 

organisations turn to the IT department to support, grow and maintain its existing portfolio of IT products 

and services while they expect them to innovate and built new business and IT competencies to respond 

to the changing business environment (Nelder, 2014). The IT department seems unable to respond to 

these expectations of business (Nagle & Golden, 2009; Van Grembergen & De Haes, 2010; Brooks, 2011; 

Tallon & Pinsonneault, 2011; Stehlik, 2014).
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Limited empirical research exists investigating the implementation of an effective and efficient 

IT department within the African Oil and Gas industry. This paper focuses on the development of an 

organisational management framework to facilitate and bring about sustainable change in actual 

organisational behavior during IT implementation.

The problem statement addressed in this paper reads as follows: the implementation of an effective 

and efficient IT department within a complex environment remains problematic for business and IT 

management, as traditional management does not necessarily support the implementation of IT within 

organisations in the African Oil and Gas industry. IT implementation in the context of this paper is not 

limited to the development and deployment of new IT products and services; rather, it is inclusive of 

business process engineering, IT solutions engineering, development, implementation, maintenance and 

support, as well as IT portfolio management – as required by companies to run, sustain and grow their 

businesses.

2. LITERATURE REVIEW

2.1 Management Theory
Originated during the industrial revolution, Kwok (2014) argues that traditional management theory can 

be categorised into three main branches, namely bureaucratic, administrative and scientific management 

theories which have been developed during the 19th century. Traditional management theories are directed 

to motivate workers to improve their efficiency and effectiveness. Literature recognises Frederick W. Taylor 

(1856-1915) as the father of scientific management, while Henri Fayol (1841-1925) is recognised as the father 

of modern management (Gupta et al., 2014; Bell et al., 2015). Fayol’s administrative management school 

of thought is considered as the most influential contributor to modern management. Fayol describes 

management to be different from the functions performed in finance, production and marketing (Smit 

et al., 2011). Fayol argues that management has to do with five basic administrative functions namely 

planning, organising, commanding, coordinating and controlling. 

Olum (2004) argues that management refers to the development of a governance framework that derives 

its importance from the need for strategic planning, coordination, directing and controlling of large and 

complex decision-making processes. According to Smit et al. (2011), management theories as a business 

tool are designed to enable organisations to plan for the future with confidence. It reflects on society and 

its need for constant change. It describes the impact of time (i.e. culture, technology, politics and socio-

economics, among others) on the various business scenarios, and predicts how a process will respond 

towards sustainable success when exposed to different environmental forces. Smit et al. (2011) further 

state that business managers in Africa need to develop the ability to integrate traditional (meaning a 

commonly used approach or custom) and conventional management styles to resolve the unique 

challenges they face.

 

2.2 Business acumen
The lack of business knowledge and governance is responsible for up to 80% of project failures in 

organisations (Kovach & Mariani, 2012). Strategy formulation, execution oversight, governance, and 
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control are elements of business acumen focusing on the provisioning of direction to the organisation on 

the fulfillment of its mandate (Jiang & Carpenter, 2013; Bulley et al., 2014). Creating competitive business 

advantage through the enhancement of business practices is dependent on the accumulated business 

acumen of the organisational resources through a process of idea conceptualisation and collaboration 

(Chan et al., 2013; Bulley et al., 2014). 

2.3 Talent management
Finding talented and experienced resources remains a challenge for most organisations across the world. 

Dreiling and Recker (2014) state that learning organisations get the right people on-board with the right 

mix of emotional intelligence (EI), intellectual qualities, experimental learning and business acumen. 

According to Cocks (2014), building a winning team is a continuous journey and not a destination. Taking 

advantage of market opportunities is often dependent on the timely on-boarding of experienced human 

talent and skills. 

2.4 Teamwork
Murphy and McMillan (2013) challenge leadership perspectives on teamwork and provide useful ideas 

on how effective team leadership can be implemented. The authors argue that there are many I’s in 

teamwork and that these I’s are the stitches that hold high-performance teams together. Teamwork 

generates synergies among the individual members and this provides the organisation with a competitive 

advantage (Wang et al., 2014).

2.5 Culture
Schein (1985:9) defines culture as “the adoption of a set of universal solutions to external problems 

endangering survival over time which was passed on from one generation to another”. Culture is thus a 

process of continuous evolution which applies to continents, regions, nations, ethnic groups, organisations, 

professionals or any combination thereof. According to Hofstede (1999), the perception that management 

is a universal set of principles, is a myth. Cultures are changing continuously as peoples’ need for survival 

changes (Trompenaars & Hampden-Turner, 2002). 

As Africa works towards liberating itself from a past marked by poverty and corruption, many of the 

management principles adopted in Africa are imitations of Western cultures which ignore the lessons 

learned from Africa’s past and the African Ubuntu principle (Thurow, 1999). These management structures 

are developed by individuals and organisations that do not understand the cultural or practical nature of 

life for most Africans. Prah (2005) argues that the development and adoption of a management approach 

should be seen as a process considerate of the cultures and values of the African people. African leaders 

need to promote sustainable development through the opportunities offered by globalisation. In setting 

a platform for greater productivity and innovation, organisations should strive to create a cooperative 

environment where the diverse cultures within the organisation can interact, share and learn from each 

(Finestone & Snyman, 2006). To be an effective manager in Africa, an understanding of the African culture 

is a necessity as it directs the context within which leadership occurs and traditional management 

approaches are applied.
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2.6 Emotional intelligence (EI)
EI was introduced by Salovey and Mayer (1990). EI is described as an individual’s ability to know, handle 

and manage one’s own, and the emotions of others. Interest in EI research has grown since, with Goleman 

(1995) taking a leading role in exploring the power and application of EI to improve workforce efficiency 

while the need for management to control employee behaviour in the workplace increased. A study 

conducted by van Blerk et al. (2014) shows that EI plays a role as management tool within IT. This is in 

contradiction to an industry belief that technical skills lead to successful IT implementation. 

Since the introduction of EI by Salovey and Mayer (1990), many studies have been conducted on the 

impact of EI on the business. Limited research however was done on the IT department to determine the 

role of EI in IT implementation.

2.7 Technology and Management Theory
As the pace of change in technology accelerates, it is difficult to predict which technologies will be the 

next game changer. What is known is that technology has a disruptive impact on all industries, increasing 

business risk. IT is constantly challenged to identify the support capabilities needed to execute the 

business plan and to respond timely to the changing socio-economic environment. The IT department 

needs to ensure it maintains capabilities that are sufficient and flexible, allowing for their organisations 

to thrive and not only survive (Dreischmeier et al., 2014).

2.8 IT implementation
Adaptive business models fulfil two key functions. Firstly, while creating business efficiency, adaptive 

business models capture portions of the value chain, which when put together in different combinations, 

could open new markets through the creation of new value added business products and services 

(Chesbrough, 2007). The second function of adaptive business models allows for organisations to create 

a position of competitive advantage similar to the exploration of fossil fuels in previously unchartered 

geographical locations through the use of technology. Developing and capturing these business models 

require people and technical competencies (Joseph et al., 2010). Traditional management seems 

inadequate to meet the expectations that the business and shareholders have of IT implementations 

(Nagle & Golden, 2009; Tallon & Pinsonneault, 2011).

2.9 Business and IT alignment
McKeen and Smith (2003), argue that alignment is achieved when the organisational and IT goals remain 

in a state of harmony. Chan and Reich (2007:300) define alignment theory as “the degree to which the 

organisational mission, goals and business plans are shared with and supported by the IT strategy”. 

Alignment between the strategies of the business and the IT department allows for the development of a 

shared vision, while organisational performance improves as the relationship between the business and 

the IT department matures over time (Chan et al., 2006; Kearns & Sabherwal, 2007). However, organisations 

find it difficult to explain how they benefit from their strategic IT investments (Heath et al., 2013). IT 

professionals are further challenged when explaining the value of IT investments to their organisations 

because of the complex nature of managing the business-IT relationship and their continuous efforts to 

align the business and IT strategies (El-Telbany & Elragal, 2014). 



62

De Haes and van Grembergen (2015) state that the alignment of business and IT strategies lays the 

foundation for business transformation.

2.10 Alignment models
Many alignment models exist; this literature review represents a small sample that dominates the 

field of study (Chan & Reich, 2007; Cataldo et al., 2012). During the 1980s, the Massachusetts Institute 

of Technology (MIT) conducted research into the strategic power of IT and found that an investment 

in IT can bring substantial reward when strategy, technology, structure, processes and individual roles 

are aligned (Morton, 1991). The alignment models of MacDonald (1991) and Baets (1992), the Strategic 

Alignment Model of Henderson and Venkatraman (1993), Luftman’s Alignment Maturity Criteria (Luftman 

& Kempaiah, 2007), and the Gartner CIO/IT Organisational Maturity Model (Gartner, 2010) followed.

Luftman (2003) argues that an understanding of the business and IT requirements provides the organisation 

with a roadmap that identifies opportunities for enhancing the relationship between business and IT. 

Delivering sustainable organisational value requires IT to improvise and adapt its processes frequently, 

using technology to create a competitive advantage for business (Sledgianowski & Luftman, 2005). Chan 

and Reich (2007) recognise that alignment takes place in a broader context and incorporates factors 

such as competition, organisational change, human resource issues, the global IT platform, and IT 

implementation processes.

2.11 Organisational change management
The lack of a sustainable change management capability hinders organisations to respond to changing 

consumer demands, operating models, processes, globalisation, new regulations and technology. 

According to Dorrian (2005), Barney (2010) and McQuivey (2013), the result is a loss in market shares while 

being overtaken by competitors. Where organisational change management programmes do exist, they 

are often disorganised and are not considering the holistic change landscape (Luftman & Kempaiah, 

2007; Cocks, 2014). As a result employees are faced daily with an overload of changed management 

campaigns. Auguste et al. (2012) argue that employing smart people into organisations is not enough and 

that organisations need to keep on investing in their employees. Organisations should develop the skills 

and competencies of their employees to respond to the macro, socio and economic demands placed on 

them in a competitive world.

Organisations need to recognise the need for change whilst striving for operational excellence (Dreiling & 

Recker, 2014). Developing new capabilities will create a competitive advantage for the business (Schilke, 

2014). Organisations need to grow their expertise and knowledge across all spheres of business to develop 

and improve their business processes towards greater efficiency (Mell et al., 2014). To do this, the business 

in conjunction with the IT department needs to develop a holistic workforce strategy and programs 

to effectively attract and retain talent to remain competitive and deliver on the mandate as set by its 

shareholders (Mitsakis, 2014). 

2.12 Enterprise architecture
Systems theory promotes an organisation as an open system and not a series of unconnected parts. By 

the mid-1990s, the high performance organisation emerged. Lawler (1996:22) defines six principles of a 
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high performance organisation, namely: (1)organisation can be the ultimate competitive advantage; (2)

involvement can be the most efficient form of control; (3)all employees must add significant value; (4)

lateral processes are the key elements to organistional efficiency; (5)organisations should be designed 

around products and customers (not functions); and (6)effective leadership is the key to organisational 

leadership. Organisations have since (re)engineered their processes to become high performing 

organisations. Mele et al. (2010) conclude that systems theory promotes sustainable and long-lasting 

performance. Organisations need to build systems that are capable to grow, learn and evolve (Cleveland, 

2005). This philosophy gave rise to what is today known as enterprise architecture (EA).

The awareness of EA increased in 1987 with the publication of an article in the IBM Systems Journal, titled 

“A Framework for Information Systems Architecture”, by John Zachman. The article laid the foundation 

and set the direction for EA in the decades to come. Zachman (1987) argues that business success and 

agility depend on the quality of its information systems and supporting architectures. According to 

Han and Chen (2002), EA assists in developing different views from a business, information, software, 

technology architecture, as well as a cost perspective for existing and future business systems. Tang et al. 
(2004), argue that EA methodologies and frameworks provide for a systematic and structured approach 

towards system design and development. Lucouw (2004) states that the individual parts of the system 

are seen as a network of relationships cooperating within a bigger system. The architecture process is 

thus interrelated and should not be done in isolation. 

Over the past three decades a number of architecture frameworks were published. The list includes but 

is not limited to the following: The Zachman Framework for EA (Zachman, 1987; Sowa & Zachman, 1992; 

Zachman, 1996; Zachman, 2011); The Technical Architecture Framework for Information Management 

or TAFIM (US Department of Defence, 1994);  The 4+1 View Model of Architecture (Kruchten, 1995); The 

Clinger-Cohen Act of 1996 (USA Government, 1996); The Reference Model for Open Distributed Processing 

or RM-CDP (ISO/ITU-T, 1997); The Federal Enterprise Architecture Framework version 1.1 (CIO-Council, 

1999; CIO-Council, 2001); The Open Group Architecture Framework or TOGAF (The Open Group, 2003); 

US Department of Defence Architecture Framework version 1.0 (DoDAF Working group, 2003); Gartner-

Meta Enterprise Architecture Process (Gartner, 2005); and The Federal Enterprise Architecture or FEA 

(Federal Enterprise Architecture Program Management Office, Office of Management of Budget) (FEA, 

2006a, 2006b, 2006c). 

2.13 Innovation
Companies that foster a culture of innovation and creativeness among their employees show sustainable 

control over their operational costs, getting to the market quicker with their services and products whilst 

providing the quality expected from them by their shareholders (Grobler et al., 2006). Theory proposes that 

innovation should happen across the entire organisational value chain, continuously and in a collaborative 

manner. Innovation and collaboration call for all stakeholders to work together towards a common goal, 

an issue organisations are challenged with since the industrial revolution. To be regarded as a successful 

organisation in a changing economy means that the organisation has the capability to outperform their 

competition (Trienekens et al., 2014). Having the capacity to deliberately doing new things or doing things 

smarter requires access to information that will assist the organisation to continuously shape it services 

and products to the needs of a changing environment. Being innovative is part of an organisation’s DNA, 

implying that they have broken old habits and introduced new rules (Dreiling & Recker, 2014).
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3. CONCEPTUAL FRAMEWORK
With the pace of change combined with the macro socio-economic and environmental pressures on 

business and business strategies, management needs to enforce governance in the workplace through 

the deployment of right-sized and right-fit management practices. Developed during the 19th century, 

traditional management functions such as planning, organising, directing and controlling were set to 

provide management with a continuum for success, more specifically during the implementation of IT, 

as illustrated by the 360o circular arrow in the conceptual framework in Figure 1, proposed by the author.

The framework consists of a business and IT lens. These lenses are used to look at IT implementation from 

the perspective of the business and IT strategies. The business lens contains elements such as the macro 

environment that influences the business strategy, products, customers, industry specific dynamics, 

legislation, risks and shareholder expectations. The IT lens looks at the IT processes, systems and tools, 

people competencies, and EA and partnerships inside and outside of the IT department. According 

to literature, these elements create an environment where IT can be implemented successfully while 

fulfilling its role as an enabler of the business strategy.

 

Business expects IT to assist them in their race against time, neutralising the crippling effect of an unstable 

economy and political environment, whilst growing market share and revenue. As an enabler of business, 

IT strives to service the business objectives by leveraging proven methodologies such as the Information 

Technology Infrastructure Library (ITIL), Systems Development Life Cycle (SDLC), Project Management 

Life Cycle (PMLC), EA, and 

strategic partnerships, to name 

but a few, to deploy secure and 

sustainable business solutions 

faster and more cost-effectively. 

The conceptual framework 

presents some conventional 

variables that were intended 

to contribute to the successful 

implementation of IT within 

organisations in the African Oil 

and Gas industry (Figure 1). The 

key variables in no specific order 

include: alignment between 

business and IT, management 

practices and governance, 

people, culture, competencies, 

and partnerships dynamics. 

Figure 1: The Conceptual Framework
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4.  PROBLEM CONCEPTUALISATION
As an enabler and transformational agent of business, the IT department has become a source of legacy 

rigidity, long lead-times and complexity, rather than a platform for adaptability (Morton, 1991; Ward & 

Peppard, 1995; Weil & Broadbent, 1998; Luftman, 2003; Chan & Reich, 2007; Gartner, 2010). According to 

Scholtes and Tessone (2011), the IT department needs to provide for heterogeneous and dynamic processes 

that provide for scalability, complexity, efficiency, manageability and robustness. For this to happen, the 

IT department needs people skills to fulfil its mandate to manage the business dynamics and technology 

complexities (Joseph et al., 2010). Theory informs organisations of what technical skills the IT department 

requires; it does not tell management what people skills are required. The IT departments’ inability to 

build relationships results in them failing to fulfil their role as an enabler of business to meet shareholder 

expectation of sustainable growth (Figure 2) (Rockart & Scott Morton, 1984; Cash & Konsynski, 1985; Porter 

& Millar, 1985; Earl, 1987). Beatty, Arnett and Liu (2005) argue that organisations fail to leverage IT as an 

enabler of business because of underlying business and IT complexities, unrealistic expectations and 

business dependency on the IT department to manage organisational change in a changing world. The 

function of the IT department is further complicated by the rate of change in technology and business 

requirements. According to Manfreda and Štemberger (2014), inappropriate alignment between business 

management and IT further prevents the organisation to create a competitive advantage through 

technology.

 

Figure 2: Research problem conceptualisation
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The inability of the IT department and business to build sustainable relationships, as proposed in the 

conceptual framework (Figure 1), resulted in the deterioration of business value and possible competitive 

advantage. Traditional management seems inadequate to meet the expectations that business and 

shareholders have of IT implementations. Figure 2 highlights and confirms the problem statement 

discussed in this paper. 

Authors of management literature agree that the business world is changing (Valocchi et al., 2014; Wang 

et al., 2014). These changes require managers to develop new competencies to ensure future business 

success (Agha et al., 2012; Chouhan & Srivastava, 2014). The use of traditional management as an approach 

to develop the people skills and competencies to manage the business and IT relationship is inadequate 

to meet the creative, innovative and changing expectations that the business and its shareholders have of 

the IT department regarding IT implementation (Van Blerk et al., 2014; Svejvig & Nielsen, 2014; Altahtooh & 

Emsley, 2015). The changes that the IT department needs to create to overcome the business challenges 

come with new requirements such as competitive strategies and the need for new management 

approaches (Agwu & Murray, 2015).

5. METHODOLOGY
The aim of this paper is to explore and understand ‘the disconnect’ between traditional management and 

the way IT implementation works in the African Oil and Gas industry. An inductive research approach was 

followed. The ontological position was subjectivism while the research paradigm included exploratory and 

interpretive paradigms. The African Oil and Gas industry presented the case study to confirm the validity 

of the conceptual framework during IT implementation. A multistage mixed-model research design (a 

subset of mixed-methods) was followed, combining quantitative data with qualitative data to add depth 

to the findings (Swanson & Holton, 1997). Using multistage mixed-model research, the quantitative data 

were converted into qualitative narratives to be analysed qualitatively (Figure 3). 

Data analysis was done sequentially. A coding schema was developed prior to the collection of data 

(Saunders et al., 2009). The coding schema was built around the key focus areas of the conceptual 

framework, which emerged from the problem statement and literature review (Table 1). These focus areas 

were grouped into themes. Each theme was given a clear description (McMillan & Schumacher, 2010). 

Coding of the statements presented in the survey questionnaires was done prior to the collection of data, 

while coding of the qualitative data was done by the researcher while reading through the transcriptions 

of the interviews and segmenting it into the corresponding themes (McMillan & Schumacher, 2010). 

The research validity was ensured using the “content validity” criteria to ensure adequate coverage of the 

investigation questions while the research reliability was ensured using the internal consistency method 

and triangulation. Three data collection techniques were used to collect data. Qualitative data were 

collected using semi-structure interviews (Stage II). To support the interviews, observations were made 

to enrich the data collected by allowing the researcher to notice aspects that participants were possibly 

not aware of or unwilling to discuss. Surveys using questionnaires (Stages I and IV), and a workshop using 

Lewin’s (1951) Force Field Analysis theory (Stage III), were used to collect quantitative data. The participants 

in each of the data collection stages changed with some overlap where participants contributed to the 

Stage I survey and Stage II interviews as well as the Stage III Force Field Analysis workshop and Stage IV 

survey.
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The sample was purposively done. Non-overlapping groups, called clusters, were chosen for the Stage I 

surveys (31 respondents from 12 organisations) and Stage II interviews (16 respondents from 9 organisations). 

For the purpose of this study, the IT population in the African Oil and Gas industry was divided into three 

clusters, namely the Chief Information Officers (CIOs) and IT Directors, C-level executives and General 

Managers, and External Service Providers (ESP) delivering IT services and products through an internal 

customer IT department. Snowball sampling was used to select representatives from each cluster to 

participate in Stages I and II of the research. Convenience sampling was used in the Stage III Force Field 

Analysis workshop (22 respondents from 22 organisations) and Stage IV survey (9 respondents from 9 

organisations) to test the findings drawn from the African Oil and Gas population with a group of CIOs 

and IT executives at the CIO Africa Summit, held at the Arabella Western Cape Hotel & Spa from 10 to 12 

June 2014.

 

Figure 3: Multistage mixed-model research



68

6. FINDINGS 
In addition to the key focus areas—planning, organising, directing, controlling, intellectual qualities (IQ), 

emotional intelligence (EI), practical intelligence (PI), partnering, EA, business and IT alignment, and 

innovation—highlighted by literature, the research focused on a number of additional performance 

areas influencing the successful implementation of IT. These additional performance areas identified 

are organisational change management, business acumen, and IT as an enabler and transformational 

agent of business. To deliver on these key focus areas, respondents agreed that the business and the IT 

department requires employees with the right mix of intelligence and experience who are emotionally 

well developed and qualified in their trade.

The findings from this research show a disconnect between traditional management and the way IT 

implementation works. Traditional management (with emphasis on the classic and contemporary styles) is 

no longer sufficient to deal with the challenges faced by the IT department in a fast-changing environment. 

Business acumen, innovation, business and IT alignment, organisational change management and a lack 

of emotional competencies are some of the contributing forces that prohibit the in-house IT department 

to service the emerging needs of the business. The analysis shows that the traditional management 

approach in isolation is no longer sufficient to ensure successful IT implementation, and raises the 

importance of people competencies, agility and the need for innovation.

The research revealed that: (1)management styles do not evolve with the changes induced by macro 

socio-economic demands; (2)organisations use KPIs that do not instill the preferred organisational 

behaviour and culture – these KPIs create resistance to change while limiting innovation and collaboration 

between the IT department and business; (3)the IT department lacks EI, business acumen and alignment 

with business to serve as an enabler and transformational agent of business; (4)teamwork unifies the 

business and IT to work towards a common goal; and as the transformational agent of business, through 

collaboration and innovation, the IT department transforms organisational thinking, culture and behavior.

 

7. DISCUSSION
The macro, socio, economic and environmental pressure on business, poor alignment between business 

and IT strategies, long lead-times for IT service delivery, and IT services complexity are only some of the 

challenges faced by business and IT leadership in the African Oil and Gas industry that prohibit the 

organisation and the IT department from leveraging technology to deliver sustainable business value. 

Systems theory underpins the conceptual framework and highlights the importance of collaboration 

amongst the organisational systems, sub-systems and feedback loops for self-regulation to maintain a 

state of dynamic balance. Lucouw (2004) argues that the right form of existence in the present will increase 

Table 1: Data codification system

THEME Management Theory Code People Code Agility Code

KEY 
FOCUS 
AREAS

Planning

Organising

Directing

Controlling

M-Pl

M-Or

M-Di

M-Co

Intellectual Qualities (IQ) 

Emotional Intelligence (EI) 

Practical Intelligence (PI) 

Partnering

P-IQ

P-EI

P-PI

P-Pa

Enterprise Architecture

Business and IT Alignment 

Innovation

A-EA

A-Al

A-In
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the systems’ chances of survival and growth in the future. The ability to adapt to environmental pressures 

will secure a systems’ existence. To be able to change rapidly in a continuously changing environment, 

systems should be designed to operate in the present with the future in mind. Short-term sacrifices need 

to be made to provide for future benefits. 

Accurate predictions of natural resources, weather and economic trends are difficult under the best of 

circumstances. These are also referred to as complex or chaotic systems as a slight change in the input 

could result in a significant change in the output. IT systems should therefore be engineered for self-

renewal where predicting the future is uncertain. Business and IT, with their partners, will benefit from 

synergy during the formulation and engineering phases of new systems to present a stronger force 

against environmental risks. Richardson (1992) states the importance of feedback loops or mechanisms 

for self-regulation to allow organisations to maintain themselves in a state of dynamic balance. It further 

enhances the systems’ internal order when changes are unavoidable. As an element of business planning, 

scenario modelling should assist the business with the development of self-renewing business activities 

in the business process that will realign and self-correct the business system when subjected to a risky 

and volatile business environment. 

The alignment of the IT strategies with the organisational strategy is important for the success of the 

organisation. To achieve this is a difficult task. As stated in the problem statement, traditional management 

is failing organisations in achieving and retaining the alignment between the two entities. Although 

literature proposes several alignment and EA models to narrow the gap between the business and the IT 

department, these attempts alone do not secure successful IT implementation and remains problematic. 

Since this paper addresses the role of management styles during IT implementation, the complexities of 

the relationship between the business and the IT department were looked at. During IT implementation, 

management should direct their attention to the people dynamics, talent management, teamwork, 

practical intelligence, EI, culture and innovation in response to the problem statement.

The paper highlighted various principles in support of the problem statement. These principles are 
summarised as follows:

• Management of the business including business strategies, human resources, products customers, 

and many more. The management is under continuous stress resulting from the fast changing 

environmental forces. Management needs to adopt and adapt more efficiently and effectively than 

ever before. In order to have the adoptability and adaptability to the changing environment, good 

decision-making is important. This can only be done with quality information and technology. The 

importance of IT as an enabler and transformer for management, has been extensively reported on 

and also discussed in this paper. However, it is important to once again state that the alignment 

between business and IT strategies is critical for the survival of the business in the long run. 

• Management of the IT department is intensifying. Just as business is exposed to a changing 

environment, IT at large is exposed to the same changing environment, adding a complex mesh of 

innovative developments in hardware and software as well as the generation of data at petabytes per 

second per day. These developments create the need for a new way of not only managing the human 

resources but also the technology. This needs to happen quickly, cost effectively, and at the required 

quality standards. 
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From the statements above, it is evident that traditional management styles is not suited to steer and 

manage organisations in this new dynamic environment. As stated earlier, no one management approach 

seems to be applicable for this new environment in which business needs to operate in. 

8. CONCLUSIONS AND RECOMMENDATIONS
The priorities of business and the IT department have changed and new capabilities emerged which 

are considered important compared to traditional planning, organising, directing and controlling, which 

have faded in importance. These new priorities focus on advancing the business processes to improve 

the agility and efficiency of business operations. Capabilities such as innovation (creative thinking, idea 

generation and EA) and people (intellectual qualities, emotional intelligence, practical intelligence and 

partnerships) are growing in importance (Figure 4). Innovation management is changing the role of the IT 

department in the organisation from an enabler of business to a transformer of business by removing and 

solving business problems through creative thinking. People management ensures that the organisation 

has the right mix of people on board, providing them with an environment that supports personal 

growth to deliver futuristic and relevant business capabilities to secure the strategic positioning of the 

organisation within their industry. 

The conceptual framework as proposed in Figure 1, falls short when considering the finding that traditional 

management does not necessarily support the successful implementation of IT. The framework was 

developed from a point of view that IT acts as an enabler of business. The findings show that business, 

especially the way in which business strategies change because of the volatility of the macro and 

micro environments within which the business operates, demands that IT departments become a 

transformational agent for business through innovation leadership. 

The general framework (Figure 1) as proposed by the researcher is therefore amended to include innovation 

as a theme, with its supporting key focus areas, to the IT lens and highlights the importance of people 

competencies such as EI and practical intelligence within the IT department to enable the IT department 

to serve as an enabler and transformational agent of business, adding cultural diversity to the people 

element of the IT lens (Figure 4). 

IT leadership is becoming a critical transformational role in supporting the business in a changing world. 

Idea prioritisation and portfolio management are becoming key capabilities for meeting the increasing 

demand for innovation and agility. In addition, risk management is rising in importance due to concerns 

among regulators regarding the resilience of IT delivery, especially those of critical importance to the 

sustainability of the business (Institute of Directors Southern Africa, 2009). 
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Figure 4: Proposed general framework

While the implementation of an effective and efficient IT department remains problematic,  the proposed 

general framework in Figure 4 provides for heterogeneous and dynamic management approaches to 

enable management to respond to the macro, socio, economic and environmental factors facing their 

organisation, industry, regions and countries. When choosing a management approach, the approach 

should be considerate of culture and values. Business acumen, business-IT alignment, emotional 

intelligence, organisational change management and innovation are management variables that provide 

for and promote IT scalability, efficiency, manageability, robustness and agility in a complex economy. 

Heterogeneous and dynamic management processes assist the IT department in its role as business 

enabler and transformational agent, leading shareholders effectively in the real world.

The lack of interest in EI within the African and IT context might be a contributing factor towards the 

misalignment between business and IT strategic implementation. Further research is proposed to 

determine the impact of EI on the IT department and the role EI plays in the IT department’s ability to 

service the business.
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ABSTRACT
Innovative models of Information Technology (IT) governance and structures should be developed and 
customised for specific environments to ensure that IT controls are governed accordingly. This will ensure 
IT is efficient and effective to drive service delivery and transparent accountability. IT plays a critical role in 
addressing the macro, socio, economic and environmental challenges, while corporate culture and values 
are essential components in the provisioning of sustainable IT products and services. IT Governance is still 
a neglected but crucial area in the information systems study, and further empirical studies in this field 
are scarce. This paper will evaluate challenges and success factors of implementing IT governance in the 
public service. 

Keywords: IT Governance, Innovation Models, Strategic Alignment, IT Leadership, IT Efficiency and 

Effectiveness.

1. INTRODUCTION
The public sector IT direction is designed to meet several strategic objectives in line with the national 

transformation agenda and the National Development Plan (NDP). The government’s innovation strategy 

direction is to leverage new technology and business models to drive down costs, increase accessibility, 

and to improve service delivery to citizens. The objectives are to streamline IT architecture, align business 

strategy with IT strategy, consolidate IT operations, intensify inter-agency collaboration through the State 

Information Technology Agency (SITA) and Government Information Technology Officers Council (GITOC); 

rationalise IT governance structure and implementation, attract, develop and retain top talent in the 

public service; strengthen the performance culture and foster a knowledge-based environment.

The purpose of this paper is to explore Government Innovation models and strategies driving IT governance 

and also to reconnoitre challenges when implementing IT governance in the public service. The Auditor-

General of South Africa’s (AGSA) 2015 report found that IT governance frameworks and structures had 

not been adequately designed and implemented for the majority of departments in the public service. 

The report indicates that although Chief Information Officers (CIOs) in the public service have adequate 

qualifications and experience, they are not well represented at executive management committees to 

influence and drive IT strategic outcomes of government. The Auditor-General also notes reluctance from 

senior management and executives in realising and implementing IT governance. 

The paper will equally explore critical successful factors where IT governance was successfully 

implemented. Successful implementation of IT controls and governance should ensure effectiveness, 

efficiency, confidentiality, integrity and availability of state information, to enable service delivery and the 

national security agenda. Effective IT governance strengthens the overall well-being of an organisation’s 

IT department and function, and ensures that IT controls are well sustained (AGSA, 2015).

7. DISCUSSION PAPERS
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2. INNOVATIVE MODELS AND IT GOVERNANCE
Bry (2016) analyses van Wulfen’s (2011) innovation model and defines Innovation as:

“…a feasible relevant offering such as a product, service, process or experience with a viable business 

model that is perceived as new and is adopted by customers”. 

Hobcraft (2011) describes innovation as:
“…the fundamental way the company brings constant value to their customer’s business or life, and 

consequently their shareholders and stakeholders”. 

Placing innovation into the core of the organisation’s thinking changes the perceptions and conversations 

and also shifts the focus to where the organisation is ought to go. 

2.2 Why Innovation models 
Today’s fast-paced business and personal needs require that business be au fait with what is happening 

globally and locally. Every organisation and business is now feeling the impact of globalisation, migration, 

technological and knowledge revolutions, and climate change issues. Innovation is therefore critical and 

should play a central role in dealing with all this challenges. 

Chand (2015) argues that creativity is the ability to combine ideas in a unique way, or to make useful 

associations among ideas. Chand (2015) also links technology with innovation by first describing 

technology as the systematic application of scientific knowledge to a new product, process or service, 

and also is embedded in every product, service, process and procedure used or produced. 

The public service organisations in South Africa require innovators who will move service delivery 

efficiently and effectively to citizens. IT is one of the vehicles identified by the AGSA and other relevant 

stakeholders to drive innovation and creativity

2.3 What is IT Governance?
Table 1: Prior research on IT governance definitions

(Source: Pereira & Mira da Silva, 2012)

Researchers Definition of IT governance

Gerrard (2010) IT governance is the process that ensures the effective and efficient use of IT 
in enabling an organisation to achieve its goals. 

Prasad et al. (2012) “IT governance specifies the decision rights and accountability framework 
to encourage desirable behaviour in the use of IT… It also includes the 
foundational mechanisms in the form of the leadership, and organisational 
structures and processes that ensure that the organisation’s IT sustains and 
extends the organisation’s strategies and objectives” (p. 216). 

Bradley et al. (2012) Structural and relational mechanisms such as CIO structural power, 
IT- business mutual participation, and an entrepreneurial culture on IT 
governance can positively affect IT governance and indirectly, IT value 
creation. 
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The definitions identified are different. However, they all have some common priorities such as the 

alignment of business processes and IT functions. The similarities span across the fundamental aims of 

implementing IT governance, which is to enable effective and efficient IT implementations in organisations. 

Chong and Tan’s (2012) definition indicates that IT governance is a framework that clearly defines the role 

IT should be playing in decision-making. Fukuyama’s (2013) definition of governance further suggests that 

governance is the ability for governments to make and enforce rules that will assist in delivering services 

to citizens.

3. RESEARCH FOCUS ON IT GOVERNANCE 

Njenge (2015) argues that governing IT in an apposite approach will result in organisations benefiting 

from IT investments. Othman et al. (2011) agree and emphasise that organisations invest huge amounts 

of resources in IT, and yet they realise little benefits because of a lack of implanting IT governance. Weill 

(2004) suggests that organisations with formal and approved IT governance may, according to his study, 

realise a return on assets that is 20% more than in organisations with weaker or no governance. Bowen 

et al. (2007) argue that the success of organisations in most cases is determined by how effectively they 

manage and control their IT sections and functions to realise the expected returns. IT Governance and 

Technology implementation grants organisations with opportunities to transform and enhance their 

products, services, markets, processes and business relationships (Sambamurthy & Zmud, 1999).

The public service sector has made substantial IT investments in an effort to increase efficiencies and 

improve service delivery (Njenge, 2015). Wilkin and Chenhall (2011) argue that IT governance comprises 

the creation of decision rights, setting goals and objectives and building capacity to meet and deliver 

on these, and further the inclusion of review and improvements of these rights, goals, objectives and 

capacity. Van Grembergen and de Haes (2004) indicate that IT management must be involved in IT 

governance processes. However, there is a clear difference between IT management and IT governance. 

IT management is focused on the effective supply of IT services and products and the management of IT 

operations. IT governance, in turn, is much broader and concentrates on performing and transforming IT 

to meet present and future demands of the business and the business’s customers (Peterson, 2003). 

Van Grembergen and De Haes (2004) investigated how organisations implement IT governance and the 

relationship between IT governance and business/IT alignment. The research found that the effective IT 

governance is positively associated with a shared understanding of business and IT, active participation 

of IT Steering committees, a balance between business and IT people, from decision-making and well-

communicated IT strategies and policies. In 2010, Huang, Zmud and Price further investigated to better 

understand how effective IT steering committees are. The study found that IT steering committees 

comprised of executive-level participants adopted a broader, longer-term orientation. Huang et al. (2010), 

further found that SMEs with boarder-disseminated and easily accessed IT governance policies had 

greater success in IT use. 

Researchers Definition of IT governance

Chong & Tan (2012) IT governance is regarded as “a framework in specifying the allocation of IT 
related decision-making rights and responsibilities to the right organisational 
group and deploying relational mechanisms to support the alignment 
between business objectives and IT” (p. 34). 
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4. PUBLIC SERVICE IT INNOVATION AND GOVERNANCE APPROACH
Various investigations have been done to establish the inadequacies of IT service delivery in the public 

service. The first was the 1998 presidential Review Commission (PRC) report, which advocated for a 

common, enabling IT governance framework. The Minister of Public Service and Administration (DPSA) 

subsequently approved the Corporate Governance of Information and Communication Technology Policy 

Framework (CGICTPF) in 2012. The aim of this framework is to ensure that IT Implementations in the 

public service are effective and efficient (DPSA, 2012).

The Auditor General of South Africa (2015) found that IT governance frameworks and structures had 

not been adequately designed and implemented for the majority of departments in the public service. 

The report indicates that although Chief Information Officers (CIOs) in the public service have adequate 

qualifications and experience, they are not well represented at executive management committees to 

influence and drive IT strategic outcomes of government. The Auditor General also noted reluctance from 

senior management and executives in realising and implementing IT governance. 

Cabinet approved the creation of the Government Information Technology Officer (GITO) position, with 

the requirement that the GITO in each department should be responsible for aligning the IT strategy plan 

with the business strategy, and that the GITO should form part of the executive management team. The 

GITO is the equal form of the Chief Information Officer in the private sector.

In support of the achievement of 12 strategic outcomes, the public service has adopted certain ICT house 

of values and key focus areas to be achieved as contained in the ICT house of Value shown below:

Government have adopted a number of internationally recognised frameworks and standards, such as 

the King III code, ISO/IEC 38500 and COBIT.
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5. JUSTIFICATION OF IMPLEMENTING IT GOVERNANCE IN THE PUBLIC SERVICE
• Public service positioned to improve delivery on the 12 strategic outcomes

• Improved achievement of public service-wide and departmental strategic goals

• Improved effective public service delivery through ICT-enabled access to government information 

and services; improved ICT enablement of business

• Improved delivery of ICT service quality

• Improved stakeholder communication

• Continuous improvement of business and ICT alignment

• Improved trust between ICT, business and citizens

• Lower costs

• Increased alignment of investment towards strategic goals

• Improved return on ICT-enabled investment

• ICT risks managed in line with the priorities and appetite of the public service and the department

• Appropriate security measures to protect departmental and employee information

• Improved management of business-related ICT projects

• Improved management of information as it is managed on the same level as other resources such as 

people, finance and material in the public service

• ICT proactively recognises opportunities and guides departments and the public service in timeous 

adoption of appropriate technology

• Improved ICT ability to learn and agility to adapt to changing circumstances 

• ICT executed in line with legislative and regulatory requirements

REFERENCES

AGSA see Auditor-General of South Africa.

Auditor-General of South Africa. 2015. Consolidated general report on the national and provincial audit 
outcomes. [Online]. Available: http://www.agsa.co.za/Portals/0/PFMA/201415/Part%209%20Section%20

6%20Governance%20and%20controls%20PFMA%202014-15%20Consolidated%20GR.pdf. 

Bowen, P.L., Cheung, M.Y.D. & Rohde, F.H. 2007. Enhancing IT governance practices: a model and case 

study of an organization’s efforts. International Journal of Accounting Information Systems, 8(3):191-221.

Bry, N. 2016. Rapid Innovation in digital time. [Online]. Available: https://nbry.wordpress.

com/2016/07/17/4-roads-to-innovation-by-gijs-van-wulfen/.

Chand, S. 2015. Importance of Innovation and creativity of an organization. [Online]. Available. http://

www.yourarticlelibrary.com/organization/importance-of-innovation-and-creativity-for-success-of-an-

organisation/21142/.

De Haes, S. & Van Grembergen, W. 2016. An exploratory study into IT governance implementations and 

its impact on business/IT alignment. Information Systems Management, 26(2):123-137.



84

Department of Public Service and Administration. 2012. Corporate Governance of ICT Policy Framework. 
Available online: www.gov.za/documents/download.php?f=214162.

DPSA see Department of Public Service and Administration.

Fukuyama, F. 2013. What is Governance? Center for Global Development. Working Paper No. 314. January. 

Hobcraft, P. 2011. What is Innovation? [Online]. Available: https://www.ideatovalue.com/inno/

nickskillicorn/2016/03/innovation-15-experts-share-innovation-definition/#paulh. 

Huang, R., Zmud, R. & Price, R. 2010. Influencing the effectiveness of IT governance practices through 

steering committees and communication policies. Eur J Inf Syst, 19:288. doi:10.1057/ejis.2010.16.

Njenge, Y.L. 2015. Information Technology governance implementation in a South African public sector 
agency: institutional influences and outcomes. Research report submitted to the School of Economic 

and Business Sciences, University of the Witwatersrand.

Othman, M.F.I., Chan, T., Foo, E., Nelson, K.J. & Timbrell, G.T. 2011. Barriers to information technology 

governance adoption: a preliminary empirical investigation. Proceedings. The 15th International 

Business Information Management Association Conference: 1771-1787.

Pereira, R. & Mira da Silva, M. 2012. A literature review: guidelines and contingency factors for IT 

governance. Paper presented. The 16th IEEE International EDOC Conference on Enterprise Distributed 

Object Computing. 

Sambamurthy, V. & Zmud, R.W. 1999. Arrangements for information technology governance: a theory of 

multiple contingencies. MIS Quarterly, 23(2):261-290.

Van Wulfen, G. 2011. What is Innovation? [Online]. Available: https://www.ideatovalue.com/inno/

nickskillicorn/2016/03/innovation-15-experts-share-innovation-definition/#paulh.

Weill, P. 2004. Don’t just lead, govern: How top-performing firms govern IT. MIS Quarterly Executive, 
3(1):1-17.

Wilkin, C.L. & Chenhall, R.H. 2010. A review of IT governance: a taxonomy to inform accounting 

information systems. Journal of Information Systems, 24(2):107-146.



85

7.2 Innovative Solution to Childcare and Education in South Africa

R Eloff
CAESA

Email: info@caesa.co.za

ABSTRACT
Research indicates that 9.5% of unnatural deaths in teens are caused by suicide, and this percentage 
is increasing as the population increases. In South Africa, there is a suicide nearly every hour, and there 
are 20 attempts for every one death. According to the World Health Organisation, South Africa has the 
eighth highest suicide rate in the world. Although school-related stress is not the only reason for suicide 
in teens, it does have a profound effect on the final decision to commit suicide. Having smaller classrooms 
could provide the best opportunity for tutors to pick up on behavioural issues, and these children can be 
helped. We do not say that smaller classrooms will totally stop children from committing suicide, but it 
could definitely save several children’s lives. Every child is precious and it is up to us to help them if we 
can. 

Children and Education South Africa (CAESA) is an online tutoring system aiming at reducing the number 
of students per class, which in return increases individual attention and reduces peer pressure. This places 
teachers in a better position to get to know the students and detecting sooner/easier when a student is 
depressed or being bullied. The student can then be treated for depression, and suicide can be prevented.

Keywords: Teen Suicide,  Unnatural Death, Suicide Rate,  Smaller Classrooms,  Depression,  Bullying, CAESA.

1. INTRODUCTION
• There are 6 312 105 children between the ages of 15 and 21 in South Africa (South African Market 

Insights, 2016).

• 9.5% of unnatural deaths in teens are caused by suicide (BMARKSA, 2015).

• “The suicide rate for children aged 10-14 years old has more than doubled over the last fifteen years. 

In South Africa the average suicide is 17.2 per 100 000 (8% of all deaths). This relates only to deaths 

reported by academic hospitals. The real figure is higher (SADAG, 2016).

• The survey counted 681 suicide deaths among 10-19 year olds in 2009, translating into nearly two 

teenage suicide deaths per day (Africa Check, n.d.).

• In South Africa, there is a suicide nearly every hour, and there are 20 attempts for every one death. 

According to the World Health Organisation, South Africa has the eighth highest suicide rate in the 

world. Suicide is the third-greatest cause of unnatural death in this country, and the South African 

Depression and Anxiety Group (SADAG) says suicide rates among teens aged 10–14 have nearly doubled 

in the last 15 years (Daily Maverick, 2015).

According to these statistics, from the 6 312 105 children in the age group 15-21, 17.2 out of 100 000 will 

commit suicide. This means: 6312105 / 100000 * 17.2 = 1085 children commit suicide and this number 

increases as the population increases. Thus the number of suicides have increased from 681 to 1085 over 

a 7-year period. In many of these suicides, the suicide is followed by other suicides. Children seem to be 



86

affected when they are exposed to a suicide within their school. This is mainly because of the trauma not 

being treated. In a school with 600 students, if one commits suicide, it is difficult to notice the trauma 

caused in other children, whereas if this school had only 10 children it would easily be picked up. The 

depression of the suicidal student can most probably be detected sooner in a small group, which means 

treatment can be initiated. 

Although school-related stress is not the only reason for suicide in teens, it does have a profound effect 

on the final decision to commit suicide. The other major factor is the parents themselves. Having smaller 

classrooms provides an excellent opportunity for tutors to pick up on behavioural issues, and these 

children can be helped. We do not say that smaller classrooms will totally stop children from committing 

suicide, but it could definitely save several children’s lives. Every child is precious and it’s up to us to help 

them if we can.

2. WHY CHILDCARE AND EDUCATION?

 

Figure 1: CAESA Homepage

2.1 Aim of CAESA 
Our main aim with this website (info@caesa.co.za) is to reduce the number of students per class, which 

would increase the individual attention and reduce peer pressure. We also want to make parents and 

tutors attend to the symptoms of depression to identify depressed students and get them help. Most 

importantly, it would put the teachers in a position where they can get to know the students better and 

thereby be able to detect when a student is depressed or if a student is being bullied. This way the student 

can be treated for depression, and suicide can be prevented. A more stable and friendlier environment 

will also reduce stress caused by peer pressure.

Students from private schools and home-schooled students tend to perform better during their tertiary 

education years. This can be attributed to the individual attention they have received from their teachers 

in smaller classrooms while still at school.
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2.2 Function of CAESA 
Childcare And Education South Africa (CAESA) has created an Internet platform (web application) where 

parents can meet other parents with children in the same grade as theirs and taking the same subjects as 

theirs. This means that parents can form a group of students in the same grade taking the same subjects. 

They can either teach the students themselves or they can hire tutors. The expense of hiring tutors is then 

divided among the parents, which greatly reduces the cost of educating their children.

Let’s take a look at an example for a better explanation: Alice is in grade 8 and struggles to cope in an 

overfull class. Her parents decide to home-school her, but are unable to teach her all the subjects. They 

hire tutors to fill in for maths, art, and biology. Alice needs 5 math lessons, 3 art lessons and 2 biology 

lessons each week. The tutors charge R150 per lesson. This means that Alice’s parents have to pay R1 500 

per week for these tutors R150 x (5 + 3 + 2) or about R6 000 per month. Alice’s best friend, Nicole, also 

struggles with the same subjects and asks Alice’s parents if she can join these lessons. They decide to 

divide the cost between them. Alice’s parents now pay only R3 000 per month for the extra lessons. If 

Alice and Nicole are joined by 8 other children (10 in total) their parents will each have to pay only R600 

per month.

The same principle is applied to a Home School Group in which all their subjects are taught to them by 

tutors. An average school schedule for a private school has 7 lessons per day for 5 days a week. This brings 

the total lessons to 35 lessons per week. The total cost at R150 per lesson will be R5 250 per week or about 

R22 575 per month, which is above most peoples’ budget. If this amount is divided among 10 students, 

the cost per student is reduced to R2 257.50 which is less than the cost of sending one’s child to a private 

school. If you can manage a group of 15 the cost per student is R1 505, however, we do not recommend 

going larger than 15 students.

One of the main reasons parents are turning to Home School Groups is not just the financial benefit, but 

more importantly the control they have in selecting the tutors. If the tutor doesn’t do his/her job, they 

can simply hire a different tutor. You, as a parent, decide who teaches your children. Another advantage 

a Home School Group has over home-schooling is that when home-schooling your child, one parent (out 

of the two) must stay at home to teach the child, where in a Home School Group, only one of the parents 

(10 students = 20 Parents) has to stay with the children to ensure their safety. The other parents can still 

work and generate an income.

The problem until now was how to find 9 other students to join your child and divide the expenses. 

Parents can register on our website and start or join a Home School Group and find other parents in their 

area who have students in the same grade, and taking the same subjects. In addition to finding other 

parents, we also incorporated an online recruitment agency as part of the website where parents can 

post vacancies for tutors, babysitters and au pairs.

When placing a vacancy, an email will go out to all registered members in the area that are registered 

for that type of vacancy. For example, if a parent posts a vacancy for a tutor, all the tutors in the area will 

receive an email to alert them about the vacancy posted. They can then apply online for the vacancy and 

the parents decide who they want to employ.



88

Apart from creating a more stable environment; reducing stress on the students; reducing the costs for 

education; providing a suitable situation for a teacher to give students individual attention, CAESA will 

also create jobs for tutors. Tutors will become part of different groups to make up their salary. This will 

further enhance each Home School Group, as the tutor will be able to relay positive changes from one 

group to the other, further advancing the group’s environment and study methods. These methods or 

advancements can be shared on our website and can advance other groups in the country. CAESA sends 

out a monthly news letter with ideas or advice for home-schooling, re-courses and teaching methods. 

Students will also be taught in their native language, reducing stress caused by learning in a different 

language.

3. HOW THE WEB APPLICATION FUNCTIONS
In order to use the web application you must register. On the register page the user must select their 

roles. Roles are similar to roles in a play. A parent will register as a parent and will have access to areas of 

the web site that have been designed specifically for parents. The same parent might also want to be part 

of a Home School Group and will therefore also select Home School Group as a role.

After registration is completed, the user must complete his profile and select email options. The user is 

then ready to use the web application.

Every avenue has been explored into making the web application user friendly even though it is a complex 

application. Using the navigation and page descriptions makes is easy to navigate and to use.
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On the right-hand side of each page is a description on how to use the application.

These descriptions will guide the user through all the function on our website. Functions include:
• Finding Home School Groups

• Starting a Home School Group

• Managing a Home School Group

• Searching for Vacancies

• Posting Vacancies

• Viewing Applications for vacancies posted

On the left side of the page a new menu will appear which is 

customised to the user’s roles.

When hovering the mouse over one of these menus, a description 

appears informing the user what the function of that menu is.

This makes it easy to navigate the website and easy to find the 

function you are looking for.  
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4. CONCLUSION
Through Childcare and Education South Africa, we have found a solution that is not only affordable, 

but that could greatly reduce stress in children. In the smaller groups, children with depression can be 

identified and they can be treated, preventing suicide. With fewer children per class, tutors can give the 

students the individual attention they need. Our system will also put the parents in charge of the tutors, 

meaning, the tutors can be replaced if they do not deliver the service the promised. (Consider the teacher 

who did not like you in school – gone!).

5. PARTNERSHIP OPPORTUNITY
As a new online business, we are looking for an investor to partner with us to help with marketing and 

start-up costs. We realised the potential in our business and feel that an investor should be as passionate 

about children, their safety, and education as we are. Please feel free to contact the author for more 

information.
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8.1 How Undergraduate Students Use ‘Chat Language’: Whatsapp Group Chat as Educational Supporting 
Tool

ABSTRACT
The use of social media applications to support learning is fairly new in most Higher Education (HE) 
institutions in South Africa. The more technology contributions are embraced, the more fundamental 
it becomes that the education system takes advantage of incorporating technology in teaching and 
learning. This poster investigates messaging service applications as an educational supporting tool in 
higher education institutions in South Africa. The methodology of textual interaction was adopted in 
order to analyse the textual interactions between students themselves and their lecturer. This paper 
reports on an on-going study that introduced the use of texting technology as a supporting tool and 
discusses how undergraduate students tend to be freer when using the so called ‘chat language’ texting 
in a digital space environment. Furthermore the poster provides an insight on the benefits of allowing 
undergraduate students to freely use the ‘chat language’ and how students understand the language. 
What was beneficial to the project was that students were already using WhatsApp, among other social 
media applications, therefore no training was required or extra cost experienced. Students who find it 
difficult to interact with other students and the lecturer during face-to-face contact sessions are given 
the opportunity to make use of messaging service applications to ask questions and communicate with 
fellow students and lecturers. This poster advances the argument that students and their lecturer(s) 
should be in a position to reach one another and have learning interactions through technology that 
enables instant communication through various messaging service applications. The use of messaging 
service applications affords students and lecturers an advantage to extend learning beyond class contact 
with minimal time constraints. 

…The way they text so fast, I wonder what language they are using :-)

Keywords: Chat language, Educational support, Texting, Electronic interaction.

1. INTRODUCTION
The use of messaging service applications in higher education provides students with the opportunity to 

be creative and the feeling of belonging (Fogg & Eckles, 2008). Messaging service applications are rapidly 

expanding the universe of technology and include everything from social network applications to numbers 

of blogging sites. As these applications and services grow in popularity, there is much speculation about 

who uses them, how frequently, and for what purposes (Reich, Murnane & Willett, 2012). Communication 

has vastly improved through the advances of social media technologies (Tutty & Klein, 2008). As a result, 

family, friends and strangers are all connected in an instant and information is flexible to and from the 

recipient. 

8. POSTER PRESENTATIONS



92

2. SUMMARY OF RESEARCH RESULTS

Figure 1: Whatsapp in Education

Figure 1 Illustrates how WhatsApp group chat was used as part of educational support. WhatsApp group 

chat enabled students to communicate outside the classroom effectively.  WhatsApp provided continuous 

learning support in higher education by enhancing access to learning.

This is a perfect example showing that students assisted one another in the chat group. At “10:07pm” 

the student asked the question and within a short period of time the question was answered by another 

student. The student asking the questions thanked the student who assisted. 

7:24PM, 3 Apr -: U will get the assignment on Monday to do

7:24PM, 3 Apr-: Ok

In the above transcript extract, the lecturer was able to notify students instantly without having to wait 

until the next class contact session.

3. CONCLUSION 
This poster points out that for learning to take place in general, it is not essential for students and their 

lecturer to be in the classroom. For this study data was collected from one group of IT students through 

Whatsapp Group Chat, one of the messaging service applications. Looking at the transcripts, there is proof 

that students were able to post questions to the group and within a short period of time receive feedback 

from other students or/and the lecturer. Higher education institutions must use innovative means as 

additional ways of learning outside the classroom.
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8.2 Pathway to Success: from Idea to Market

L Maziva Siphe
Development and Capacitation Agency (SIDECA) 

Email: labananimaziva@yhoo.com
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